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Assoc LRA Section - 3.1

1. Table Item Number 3.1.1-29:
(Bob Jackson)

For Class 1 stainless steel piping and fittings that are part of the reactor coolant pressure boundary, NUREG-1801, Vol 2, IV.C1.1-f lists an environment of reactor coolant 
water/ steam, and an aging effect/ mechanism of crack initiation and growth due to SCC or IGSCC.  For this component, material, environment and aging effect combination, 
the AMPs listed in NUREG-1801 are "BWR Stress Corrosion Cracking" and "Water Chemistry."

For the component type of piping and fittings, MNGP LRA Tables 3.2.2-3 (Core Spray System) and 3.2.2-7 (RHR System) do not list the aging effect of crack initiation and 
growth due to SCC or IGSCC; and none of the piping and fitting lines in these tables identify the BWR Stress Corrosion Cracking Program as applicable.

QUESTION:

Please explain why the aging effect of crack initiation and growth due to SCC or IGSCC is not listed for Class 1 stainless steel piping and fittings that are part of the reactor 
coolant pressure boundary in the Core Spray System or RHR System.

The stainless steel piping and fittings in the RHR system refer to instrument tubing, which due to the stagnant flow, is not exposed to temperatures greater than 140 degrees 
F.  The stainless steel piping and fittings in the Core Spray system refer to both instrument tubing and the small 1 inch piping which leads to the instrument tubing, which due 
to the stagnant flow, is not exposed to temperatures greater than 140 degrees F.  

EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, states, "In general, SCC very rarely occurs in austenitic 
stainless steels below 140°F." Therefore, cracking due to SCC is not an applicable aging effect.

The remaining RHR and Core Spray System Class 1 reactor coolant pressure boundary piping and fittings are constructed of carbon steel.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-01

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: The stainless steel piping and fittings in the RHR system refer to instrument tubing, which due to the stagnant flow, is not exposed to temperatures greater than 140 degrees 
F.  The stainless steel piping and fittings in the Core Spray system refer to both instrument tubing and the small 1 inch piping which leads to the instrument tubing, which due 
to the stagnant flow, is not exposed to temperatures greater than 140 degrees F.  

EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, states, "In general, SCC very rarely occurs in austenitic 
stainless steels below 140°F." Therefore, cracking due to SCC is not an applicable aging effect.

The remaining RHR and Core Spray System Class 1 reactor coolant pressure boundary piping and fittings are constructed of carbon steel.

Potential LRA 
Update Required

Page 1 of 103Current as of  8/29/2005 4:03:43 PM



Monticello Nuclear Generating Plant
License Renewal Audit Questions  

Sorted by Status, NRC Reviewer/Auditor, and RAI/Question Number 

Page 2 of 103Current as of  8/29/2005 4:03:43 PM



Monticello Nuclear Generating Plant
License Renewal Audit Questions  

Sorted by Status, NRC Reviewer/Auditor, and RAI/Question Number 

Assoc LRA Section - 3.1

2.  Table Item Number 3.1.1-23:
(Bob Jackson)

Except for components internal to the RPV, valves in the Core Spray and RHR Systems are the only CASS components in a treated water environment where the aging effect 
is identified as reduction of fracture toughness due to thermal aging embrittlement.

QUESTIONS:

Please identify the location of the valves to which this aging effect applies.

Please briefly explain why other CASS components do not experience this aging effect.

Please confirm that there are no CASS components in the Recirculation System.

(a) The CASS components susceptible to reduction of fracture toughness due to thermal aging embrittlement are: 

Core Spray System valves: AO-14-13A, B, "11, 12 CS Testable Check Valve", shown on Dwg. LR-36248, at coordinates D4 and D5.  

RHR System valves: AO-10-46A, B "RHR DIV 1,2 LPCI Testable Ckv", shown on LR-36247, Coordinate C6 and Dwg. LR-36246, Coordinate C2.

All four of these valves are Class 1 reactor coolant pressure boundary components exposed to a temperature greater than 482 degrees F.

(b) Only those CASS components, in scope for license renewal and requiring aging management, were screened based on the criteria listed in NUREG 1801, XI.M12 
"Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)", Element 1, Scope of Program.  Only those components, which did not screen out, were listed as 
being susceptible to thermal aging embrittlement.

(c) The only CASS components in the Recirculation System are the flow element venturi, FE-2-109A, B.  These flow element venturi are constructed of CASS and were 
screened out as active. NEI 95-10 lists flow elements as active, unless they are used as a pressure boundary. The flow element venturi is welded inside of a stainless steel 
pipe.  The stainless pipe has an intended function of pressure boundary and is managed for aging.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-02

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: (a) The CASS components susceptible to reduction of fracture toughness due to thermal aging embrittlement are: 

Core Spray System valves: AO-14-13A, B, "11, 12 CS Testable Check Valve", shown on Dwg. LR-36248, at coordinates D4 and D5.  

RHR System valves: AO-10-46A, B "RHR DIV 1,2 LPCI Testable Ckv", shown on LR-36247, Coordinate C6 and Dwg. LR-36246, Coordinate C2.

All four of these valves are Class 1 reactor coolant pressure boundary components exposed to a temperature greater than 482 degrees F.

Potential LRA 
Update Required
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(b) Only those CASS components, in scope for license renewal and requiring aging management, were screened based on the criteria listed in NUREG 1801, XI.M12 
"Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)", Element 1, Scope of Program.  Only those components, which did not screen out, were listed as 
being susceptible to thermal aging embrittlement.

(c) The only CASS components in the Recirculation System are the flow element venturi, FE-2-109A, B.  These flow element venturi are constructed of CASS and were 
screened out as active. NEI 95-10 lists flow elements as active, unless they are used as a pressure boundary. The flow element venturi is welded inside of a stainless steel 
pipe.  The stainless pipe has an intended function of pressure boundary and is managed for aging.
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3.  Table Item Number 3.1.1-25:
(Bob Jackson)

LRA Appendix B2.1.19 (Flow Accelerated Corrosion) lists nine systems included in the program.  These are Chemistry Sampling, Condensate/Feedwater, HPCI, Main Steam, 
RCIC, Reactor Head Vent, Reactor Recirculation, RWCU, and Turbine Generator. 
 However, no component line item from Table 3.2.2-6 (ESF-RCIC) is indicated to be included in the FAC Program.

QUESTION:
Please resolve the conflict between the AMP description and the table.  What change will be required in the LRA?
For the REC, RHV, CFW, MST, TGS and RWC Systems, the LRA includes separate line items for "piping and fittings" and for "valve bodies."  However, for the HPCI and 
RCIC Systems the LRA lists only "piping and fittings" and for the Chemistry Sampling System the LRA lists only "valve bodies."  Do the systems that list only valve bodies also 
contain piping and fittings that are in the FAC program? And, do the systems that list only piping and fittings also contain valves that are in the FAC program?

For the Recirculation System, what specific pipe segments are included within the FAC program?

(a) Carbon Steel RCI piping exposed to treated water is susceptible to FAC as shown in LRA Table 3.2.2-6, on the bottom of page 3-189.  Therefore, no conflict exists and no 
LRA change is needed.

(b) Only the carbon steel piping and fittings in the HPC and RCI systems are susceptible to FAC.  These are small portions of the steam line drains and the connection to the 
Feedwater System.  The other components in the steam line drains are stainless steel and not susceptible to FAC.

(c)  LRA Table 3.3.2-2, Page 3-296 will be revised to remove the line item for the Chemistry Sampling carbon steel valve susceptible to FAC.  In addition the LRA Appendix 
B2.1.19 (Flow Accelerated Corrosion) Program will be revised to remove the Chemistry Sampling System from the list of systems, which it manages.

(d)The bottom head drain piping from the vessel to the connection to the RWC System is in the REC System and susceptible to FAC.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-03

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: a) Carbon Steel RCI piping exposed to treated water is susceptible to FAC as shown in LRA Table 3.2.2-6, on the bottom of page 3-189.  Therefore, no conflict exists and no 
LRA change is needed.

(b) Only the carbon steel piping and fittings in the HPC and RCI systems are susceptible to FAC.  These are small portions of the steam line drains and the connection to the 
Feedwater System.  The other components in the steam line drains are stainless steel and not susceptible to FAC.

(c)  LRA Table 3.3.2-2, Page 3-296 will be revised to remove the line item for the Chemistry Sampling carbon steel valve susceptible to FAC.  In addition the LRA Appendix 
B2.1.19 (Flow Accelerated Corrosion) Program will be revised to remove the Chemistry Sampling System from the list of systems, which it manages.

(d)The bottom head drain piping from the vessel to the connection to the RWC System is in the REC System and susceptible to FAC.

Potential LRA 
Update Required
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4.  Table Item Number 3.1.1-29:
(Bob Jackson)

In Table 3.1.2-4 (Reaction Recirculation System) Notes E and 108 are applied to component types Heat Exchangers, Thermowells, Manifolds and Valve Bodies.

Note 108 states that the "program [is] different than identified in NUREG-1801" and that "the One-Time Inspection Program is used since the BWR Stress Corrosion Cracking 
Program is not applicable to this component."  The note then goes on to say that MNGP considers the One-Time Inspection to be appropriate.

QUESTIONS:

Why are the listed components not included in the BWR Stress Corrosion Cracking Program?  

Please provide technical justification why the One-Time Inspection Program and Plant Chemistry (rather than the BWR Stress Corrosion Cracking Program and Plant 
Chemistry) provide adequate aging management for these components.

(a) The BWR Stress Corrosion Cracking Program is only applicable to BWR piping made of austenitic SS that is 4 in. or larger in nominal diameter and contains reactor 
coolant at a temperature above 93°C (200°F) during power operation, regardless of code classification.   The MNGP response to GL 88-01 delineated all the components, 
which were covered by this program.  For components that do not fall within the scope of the BWR Stress Corrosion Cracking Program or are not subject to a volumetric 
examination per the ASME Section XI ISI Program, the Plant Chemistry Program and One-Time Inspection Program manage the aging effect for these components. 

(b) In accordance with NUREG 1801, XI.M2 "Water Chemistry", the main objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and stress 
corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification of the effectiveness of the chemistry control program is undertaken to ensure that significant 
degradation is not occurring and the component intended function will be maintained during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable 
verification program is a one-time inspection of selected components at susceptible locations in the system. The scope of the One-Time Inspection Program includes activities 
to validate the effectiveness of the Plant Chemistry Program by verifying that unacceptable degradation is not occurring in various components and systems. This program 
includes one-time inspections to monitor a component's degradation using a variety of non-destructive examination (NDE) methods.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-04

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: a) The BWR Stress Corrosion Cracking Program is only applicable to BWR piping made of austenitic SS that is 4 in. or larger in nominal diameter and contains reactor 
coolant at a temperature above 93°C (200°F) during power operation, regardless of code classification.   The MNGP response to GL 88-01 delineated all the components, 
which were covered by this program.  For components that do not fall within the scope of the BWR Stress Corrosion Cracking Program or are not subject to a volumetric 
examination per the ASME Section XI ISI Program, the Plant Chemistry Program and One-Time Inspection Program manage the aging effect for these components. 

(b) In accordance with NUREG 1801, XI.M2 "Water Chemistry", the main objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and stress 
corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification of the effectiveness of the chemistry control program is undertaken to ensure that significant 
degradation is not occurring and the component intended function will be maintained during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable 
verification program is a one-time inspection of selected components at susceptible locations in the system. The scope of the One-Time Inspection Program includes activities 
to validate the effectiveness of the Plant Chemistry Program by verifying that unacceptable degradation is not occurring in various components and systems. This program 
includes one-time inspections to monitor a component's degradation using a variety of non-destructive examination (NDE) methods.

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

5.  Table Item Number 3.1.1-29:
(Bob Jackson)

In Table 3.1.2-2, Note E is assigned to "Nozzle Safe Ends and Flanges - Instrument" made of SA336-F8 and to "Nozzle Safe End - Instrument & SBLC" made of Type 
316NG.  The aging effect for these components is crack initiation and growth due to SSC or IGSCC.  The AMP identified in Table 3.1.2-2 is "ASME Section XI, Subsections 
IWB, IWC, and IWD." 

QUESTIONS:

Are SA336-F8 and Type 316NG stainless steel or carbon steel?

Why is note E applicable for this item?

(a) SA336-F8 and Type 316NG are stainless steel

(b) NUREG 1801 line item IV.A1.4-a lists the BWR Stress Corrosion Cracking Program for aging management.  The nozzles are less than 4 inches in nominal diameter and 
therefore do not fall under the scope of BWR Stress Corrosion Cracking Program.  MNGP uses the ASME Section XI In-Service Inspection, Subsections IWB, IWC, and IWD 
Program instead, thus requiring a Note E, "Consistent with NUREG-1801 for material, environment and aging effect, but a different aging management program is credited."

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-05

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: a) SA336-F8 and Type 316NG are stainless steel

(b) NUREG 1801 line item IV.A1.4-a lists the BWR Stress Corrosion Cracking Program for aging management.  The nozzles are less than 4 inches in nominal diameter and 
therefore do not fall under the scope of BWR Stress Corrosion Cracking Program.  MNGP uses the ASME Section XI In-Service Inspection, Subsections IWB, IWC, and IWD 
Program instead, thus requiring a Note E, "Consistent with NUREG-1801 for material, environment and aging effect, but a different aging management program is credited."

Potential LRA 
Update Required
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6.  Table Item Number 3.1.1-30:
(Bob Jackson)

In addition to the TLAA listed in Table 3.1.2-2,  please identify the aging effects and AMPs that apply for the RPV bottom head drain line penetration.  Where is this 
information located in the LRA?

The area surrounding the penetration (inside the reactor vessel shell) is clad and is not susceptible to corrosion.  The bottom head drain piping welded to the opening in the 
vessel shell is in the REC System.  The piping is constructed of carbon steel and susceptible to loss of material due to general, pitting, crevice, galvanic, MIC and Flow-
Accelerated Corrosion.  The aging effect is managed with Plant Chemistry, One-Time Inspection, and the Flow-Accelerated Corrosion Programs.  The piping is shown on 
Dwg. LR-36243 and aging management is discussed in LRA Table 3.1.2-4 Reactor Coolant System on Page 3-71.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-06

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: The area surrounding the penetration (inside the reactor vessel shell) is clad and is not susceptible to corrosion.  The bottom head drain piping welded to the opening in the 
vessel shell is in the REC System.  The piping is constructed of carbon steel and susceptible to loss of material due to general, pitting, crevice, galvanic, MIC and Flow-
Accelerated Corrosion.  The aging effect is managed with Plant Chemistry, One-Time Inspection, and the Flow-Accelerated Corrosion Programs.  The piping is shown on 
Dwg. LR-36243 and aging management is discussed in LRA Table 3.1.2-4 Reactor Coolant System on Page 3-71.

Potential LRA 
Update Required
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7.  Table Item Number 3.1.1-32:
(Bob Jackson)

In review of MNGP EWI-08.01.03, Revision 2, "Augmented Vessel Inspections," during our last site visit, it was noticed that a VT-1 surface examination of the Access Hole 
Cover welds was performed in January 2000.  The procedure stated that additional surface examinations (VT-1) are anticipated to be performed in 2008, in 2016 and in 2024, 
which is well into the extended operating period.  The procedure did not indicate when (or whether) UT examinations are planned for this component.  NUREG-1801, Line 
IV.B1.1-d  recommends an augmented inspection to include ultrasonic testing or other demonstrated acceptable inspection of the access hole cover welds.  GE SIL 462 
recommends a top surface VT-1 examination every 8 years and a UT examination every 12 years for hydrogen water chemistry plants, which includes MNGP.  Also, MNGP 
commits to perform a UT examination of this component as stated in Plant Specific Note 128 which is associated with the Access Hole Cover.

QUESTION:

Please clarify on what schedule MNGP anticipates performing the UT inspection of the Access Hole Cover.  Will the first UT inspection be performed before the start of the 
period of extended operation?

MNGP did a VT-1 exam of the Access Hole Covers in January 2000, and therefore would have to do the UT inspection by 2012.  The outage prior to that, in 2011, would be 
the outage that fits into that window.  Therefore, the first UT inspection will be performed after the start of the period of extended operation.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-07

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: MNGP did a VT-1 exam of the Access Hole Covers in January 2000, and therefore would have to do the UT inspection by 2012.  The outage prior to that, in 2011, would be 
the outage that fits into that window.  Therefore, the first UT inspection will be performed after the start of the period of extended operation.

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

8.  Tables 3.1.2-1, -4, -5:
(Bob Jackson)

In the MNGP LRA, Tables 3.1.2-1 (Reactor Head Vent), 3.1.2-4 (Reactor Recirculation) and 3.1.2-5 (Reactor Vessel Instrumentation) there are 97 line items where the AMP is 
identified as One-Time Inspection.  The One-Time Inspection is applied for component types: Valve Bodies, Thermowells, Restricting Orifices, Pump Casings, Pipe Fittings, 
Manifolds, and Heat Exchangers.  These components are constructed either of carbon steel or of stainless steel.  They are in environments of either Steam (Reactor Head 
Vent) or Treated Water (Reactor Recirculation and Reactor Vessel Instrumentation).  The Aging Effect is Loss of Material caused by General Corrosion or Galvanic Corrosion 
or Crevice Corrosion or Pitting Corrosion or MIC.  

For most of these line items, the LRA assigns Plant Specific Note A (Consistent with NUREG-1801 for component, material, environment and aging effect).  For the remainder 
of these items, the LRA assigns Plant Specific Note C (Component is different but consistent with NUREG-1801 item for material, environment, and aging effect).

QUESTIONS:

Do all of the line items correspond to ASME Class 1, Class 2 or Class 3 components?  

For line items that are ASME Class 1, Class 2 or Class 3 components --

Is the One-Time Inspection being done instead of including the component either in the ASME Section XI, Subsections IWB, IWC or IWD Program or in the BWR Stress 
Corrosion Cracking Program? or,

Is the One-Time Inspection an augmentation to inspection requirements of these two programs?

(a) To manage the aging effect of Loss of Material in carbon and stainless steel components, MNGP credited the Plant Chemistry Program along with the One Time 
Inspection Program to verify the effectiveness of the Plant Chemistry Program. These programs were credited uniformly to manage Loss of Material regardless of the ASME 
Code Class and therefore encompass ASME Class 1, Class 2 and Class 3 components.  

(b) NUREG 1801 credits ASME Section XI, Subsections IWB, IWC, and IWD Program and the BWR Stress Corrosion Cracking Program for aging management of cracking 
and not for loss of material (with the exception of an uncladded reactor vessel head, which is not applicable to MNGP), therefore the One time Inspection Program is not 
substituting these programs for managing Loss of Material.

(c) The One Time Inspection Program verifies the effectiveness of the Plant Chemistry Program.   In accordance with NUREG 1801, XI.M2 "Water Chemistry", the main 
objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and stress corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification of the 
effectiveness of the chemistry control program is undertaken to ensure that significant degradation is not occurring and the component intended function will be maintained 
during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable verification program is a one-time inspection of selected components at susceptible 
locations in the system. The scope of the One-Time Inspection Program includes activities to validate the effectiveness of the Plant Chemistry Program by verifying that 
unacceptable degradation is not occurring in various components and systems. This program includes one-time inspections to monitor a component's degradation using a 
variety of non-destructive examination (NDE) methods.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-08

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: (a) To manage the aging effect of Loss of Material in carbon and stainless steel components, MNGP credited the Plant Chemistry Program along with the One Time 
Inspection Program to verify the effectiveness of the Plant Chemistry Program. These programs were credited uniformly to manage Loss of Material regardless of the ASME 

Potential LRA 
Update Required
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Code Class and therefore encompass ASME Class 1, Class 2 and Class 3 components.  

(b) NUREG 1801 credits ASME Section XI, Subsections IWB, IWC, and IWD Program and the BWR Stress Corrosion Cracking Program for aging management of cracking 
and not for loss of material (with the exception of an uncladded reactor vessel head, which is not applicable to MNGP), therefore the One time Inspection Program is not 
substituting these programs for managing Loss of Material.

(c) The One Time Inspection Program verifies the effectiveness of the Plant Chemistry Program.   In accordance with NUREG 1801, XI.M2 "Water Chemistry", the main 
objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and stress corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification of the 
effectiveness of the chemistry control program is undertaken to ensure that significant degradation is not occurring and the component intended function will be maintained 
during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable verification program is a one-time inspection of selected components at susceptible 
locations in the system. The scope of the One-Time Inspection Program includes activities to validate the effectiveness of the Plant Chemistry Program by verifying that 
unacceptable degradation is not occurring in various components and systems. This program includes one-time inspections to monitor a component's degradation using a 
variety of non-destructive examination (NDE) methods.
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Assoc LRA Section - 3.1

9.  Tables 3.1.2-1, -4, -5:
(Bob Jackson)

For various component line items (Valve Bodies, Thermowells, Piping and Fittings, Manifolds) in MNGP LRA, Tables 3.1.2-1 (Reactor Head Vent), 3.1.2-4 (Reactor 
Recirculation) and 3.1.2-5 (Reactor Vessel Instrumentation) where the material is Carbon Steel, the environment is Treated Water, and the Aging Effect is "Loss of Material - 
Galvanic Corrosion" or "Loss of Material - MIC," the MNGP LRA applies both Note A and Note 112 to the line item (in addition to Note 126).

Note A reads, "Consistent with NUREG-1801 Item for component, material, environment and aging effect.  AMP is consistent with NUREG-1801 AMP."

Note 112 reads, "Aging mechanism not in NUREG-1801 for this component, material and environment.

QUESTIONS:

Please justify the application of Note A to these line items.

Please explain in more detail at what locations MIC is expected to occur in the Reactor Head Vent, Reactor Recirculation, and Reactor Vessel Instrumentation Systems.

(a) NUREG 1801 evaluates the aging management programs for their adequacy to manage the aging effects for structures or components for license renewal.  The aging 
mechanism is not listed in NUREG 1801, however the aging effect is, and the program selected has been approved by NUREG 1801 for managing that aging effect.

(b) EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, states that contamination of treated water systems 
can lead to MIC. Treated water systems typically are low in the nutrients required to sustain microorganisms, but in stagnant or low flowing areas, corrosion products and 
contaminants can accumulate and settle. The same contamination source for the microorganism could also allow introduction of the nutrients required to sustain these 
microbes.  MIC usually occurs at temperatures between 50 and 120°F, however, microbes can withstand a wide range of temperatures (15 to 210 degrees F). These 
organisms have been observed in mediums with pH values between 0 and 10.5 and under pressures up to 15,000 psi.  For conservatism, MNGP assumed MIC in areas of 
these systems, which were stagnant and not exposed to high temperatures.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-09

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: (a) NUREG 1801 evaluates the aging management programs for their adequacy to manage the aging effects for structures or components for license renewal.  The aging 
mechanism is not listed in NUREG 1801, however the aging effect is, and the program selected has been approved by NUREG 1801 for managing that aging effect.

(b) EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, states that contamination of treated water systems 
can lead to MIC. Treated water systems typically are low in the nutrients required to sustain microorganisms, but in stagnant or low flowing areas, corrosion products and 
contaminants can accumulate and settle. The same contamination source for the microorganism could also allow introduction of the nutrients required to sustain these 
microbes.  MIC usually occurs at temperatures between 50 and 120°F, however, microbes can withstand a wide range of temperatures (15 to 210 degrees F). These 
organisms have been observed in mediums with pH values between 0 and 10.5 and under pressures up to 15,000 psi.  For conservatism, MNGP assumed MIC in areas of 
these systems, which were stagnant and not exposed to high temperatures.

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

10.  Tables 3.1.2-1, -4, -5:
(Bob Jackson)

Plant-Specific AMP B2.1.32 (System Condition Monitoring Program) is applied to manage the aging effect of loss of material due to general or galvanic corrosion for the 
external surface of various carbon steel components in the Reactor Head Vent, the Reactor Recirculation or the Reactor Vessel Instrumentation System.  

The System Condition Monitoring Program is a Plant Specific AMP, not described in NUREG-1801.

QUESTION:

Please justify application of Note A to these line items.

NUREG-1801, Item V.E.1-b requires a "plant specific aging management program" to manage loss of material on the external surfaces of carbon steel components.  As 
stated in the question, the System Condition Monitoring Program is a plant specific aging management program and the methodology employed by MNGP required assigning 
a Note A (Consistent with NUREG-1801 item for component, material, environment and aging effect. AMP is consistent with NUREG-1801 AMP).  However, since NUREG-
1801 states that further evaluation of these line items is required, then Note E (Consistent with NUREG-1801 for material, environment and aging effect, but a different aging 
management program is credited.) should be used in order to address the evaluation required for this line item.  

Therefore, in each instance where the LRA 3.X.2 Tables credit the System Condition Monitoring Program for aging management and the NUREG-1801 line item referenced 
credits a plant specific aging management program with further evaluation required, then Note E should be assigned.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-10

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: NUREG-1801, Item V.E.1-b requires a "plant specific aging management program" to manage loss of material on the external surfaces of carbon steel components.  As 
stated in the question, the System Condition Monitoring Program is a plant specific aging management program and the methodology employed by MNGP required assigning 
a Note A (Consistent with NUREG-1801 item for component, material, environment and aging effect. AMP is consistent with NUREG-1801 AMP).  However, since NUREG-
1801 states that further evaluation of these line items is required, then Note E (Consistent with NUREG-1801 for material, environment and aging effect, but a different aging 
management program is credited.) should be used in order to address the evaluation required for this line item.  

Therefore, in each instance where the LRA 3.X.2 Tables credit the System Condition Monitoring Program for aging management and the NUREG-1801 line item referenced 
credits a plant specific aging management program with further evaluation required, then Note E should be assigned.

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

11.  Tables 3.1.2-1, -4, -5:
(Bob Jackson)

In Tables 3.1.2-1, -4 and -5, the line items for stainless steel fasteners and bolting states in primary containment air or indoor air environment states that there is no aging 
effect and no aging management required.  In the same tables, line items for carbon steel bolting identifies an aging effect of loss of material due to general or galvanic 
corrosion; and, for these line items there is a reference to Table 1 Item 3.2.1-18.  The discussion in Table 3.2.1-18 states that "While not specifically identified as an aging 
effect in the respective system Table 2, Summary of Aging Management Evaluations, loss of preload is managed for carbon steel and stainless steel closure bolting used in 
pressure retaining joints by the Bolting Integrity Program.

QUESTION:

Does the discussion in Item Number 3.2.1-18 apply for the stainless steel fasteners and bolting in Tables 3.1.2-1, -4 and -5, where the aging effect is identified as "none", but 
there is no reference to the Item Number 3.2.1-18?

Correct, Note # 106 is assigned to the stainless steel fasteners and bolting line items in Tables 3.1.2-1, -4 and -5, "Summary of Aging Management Evaluation".  Plant specific 
Note 106, in part, states that the Bolting Integrity Program manages loss of preload and provides reference to the applicable Table 1 item for a further discussion concerning 
loss of preload.  While not specifically identified as an aging effect in the respective system Table 2, loss of preload is managed for stainless steel closure bolting used in 
pressure retaining joints by the Bolting Integrity Program.  

Through Note 106, the Bolting Integrity Program is used to manage Loss of Preload in these stainless steel fasteners.  The note was revised just prior to submittal of the 
MNGP LRA to address NRC Staff concerns related to loss of preload based on a review of recent NRC RAIs issued to other licensees.   As stated by MNGP in plant specific 
Note 106, MNGP will manage loss of preload with the Bolting Integrity Program for stainless steel and carbon steel closure bolting.  The referenced table 1 items provide 
further information on the management of loss of preload to further supplement plant specific Note 106.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-11

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: Correct, Note # 106 is assigned to the stainless steel fasteners and bolting line items in Tables 3.1.2-1, -4 and -5, "Summary of Aging Management Evaluation".  Plant specific 
Note 106, in part, states that the Bolting Integrity Program manages loss of preload and provides reference to the applicable Table 1 item for a further discussion concerning 
loss of preload.  While not specifically identified as an aging effect in the respective system Table 2, loss of preload is managed for stainless steel closure bolting used in 
pressure retaining joints by the Bolting Integrity Program.  

Through Note 106, the Bolting Integrity Program is used to manage Loss of Preload in these stainless steel fasteners.  The note was revised just prior to submittal of the 
MNGP LRA to address NRC Staff concerns related to loss of preload based on a review of recent NRC RAIs issued to other licensees.   As stated by MNGP in plant specific 
Note 106, MNGP will manage loss of preload with the Bolting Integrity Program for stainless steel and carbon steel closure bolting.  The referenced table 1 items provide 
further information on the management of loss of preload to further supplement plant specific Note 106.

Potential LRA 
Update Required
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12.  Table Item Number 3.1.1-29
(Bob Jackson)

The discussion in this item says: "Aging effect is managed by the Plant Chemistry Program and the BWR Stress Corrosion Cracking Program and the ASME Section XI In-
Service Inspection, Subsections IWB, IWC, and IWD Programs for RCPB components not in the scope of the BWR Stress Corrosion Cracking Program [which provides an 
equivalent inspection level]."

The discussion also says: "For components that do not fall within the scope of the BWR Stress Corrosion Cracking Program or are not subject to a volumetric examination per 
ASME Section XI, the Plant Chemistry Program and One-Time Inspection manage the aging effect."

QUESTIONS:

For Table 3.1.2-Y lines that roll up to this Item Number, which system/component combinations are under the One-Time Inspection Program because they do not fall within 
the scope of the BWR Stress Corrosion Cracking Program?  And, why are they not within the scope of that program.

Which are under the One-Time Inspection Program because they are not subject to a volumetric examination per ASME Section XI?  And, why are they not within the scope of 
that program?

(a) In accordance with NUREG 1801, XI.M7, BWR Stress Corrosion Cracking Program, the program is only applicable to BWR piping made of austenitic SS that is 4 in. or 
larger in nominal diameter and contains reactor coolant at a temperature above 93°C (200°F) during power operation, regardless of code classification.   The MNGP response 
to GL 88-01 delineated all the components, which were covered by this program.  Only those components, which match the above description, were placed in the program.

(b) In accordance with NUREG 1801, XI.M1, ASME Section XI In-Service Inspection, Subsections IWB, IWC, and IWD Program, piping less than NPS 4 does not receive 
volumetric exams and in the case of Class 2 large bore stainless steel piping, welds in piping less than 3/8 in. nominal wall thickness also do not receive a volumetric exam.  
Without volumetric exams, the detection of cracking would be hindered.  In addition, the ASME XI ISI leakage tests were not credited since the objective of aging management 
is to identify conditions (e.g., flaw indications) that are precursors to leaks and ruptures in the pressure boundary that may impact plant safety.  Therefore, leakage tests are 
also not completely adequate, as they would only demonstrate that the component has failed to be managed for aging.  

Therefore, The One-Time Inspection Program is credited instead of the ASME Section XI, Subsections IWB, IWC or IWD Program or the BWR Stress Corrosion Cracking 
Program. In accordance with NUREG 1801, XI.M2 "Water Chemistry", the main objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and 
stress corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification of the effectiveness of the chemistry control program is undertaken to ensure that significant 
degradation is not occurring and the component intended function will be maintained during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable 
verification program is a one-time inspection of selected components at susceptible locations in the system. The One-Time Inspection Program includes activities for (a) 
determination of the sample size based on an assessment of materials of fabrication, environment, plausible aging effects, and operating experience; (b) identification of the 
inspection locations in the system or component based on the aging effect; (c) determination of the examination technique using a variety of non-destructive examination 
(NDE) methods, including acceptance criteria that would be effective in managing the aging effect for which the component is examined; and (d) evaluation of the need for 
follow-up examinations to monitor the progression of any identified aging degradation.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-12

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: a) In accordance with NUREG 1801, XI.M7, BWR Stress Corrosion Cracking Program, the program is only applicable to BWR piping made of austenitic SS that is 4 in. or 
larger in nominal diameter and contains reactor coolant at a temperature above 93°C (200°F) during power operation, regardless of code classification.   The MNGP response 
to GL 88-01 delineated all the components, which were covered by this program.  Only those components, which match the above description, were placed in the program.

Potential LRA 
Update Required
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(b) In accordance with NUREG 1801, XI.M1, ASME Section XI In-Service Inspection, Subsections IWB, IWC, and IWD Program, piping less than NPS 4 does not receive 
volumetric exams and in the case of Class 2 large bore stainless steel piping, welds in piping less than 3/8 in. nominal wall thickness also do not receive a volumetric exam.  
Without volumetric exams, the detection of cracking would be hindered.  In addition, the ASME XI ISI leakage tests were not credited since the objective of aging management 
is to identify conditions (e.g., flaw indications) that are precursors to leaks and ruptures in the pressure boundary that may impact plant safety.  Therefore, leakage tests are 
also not completely adequate, as they would only demonstrate that the component has failed to be managed for aging.  

Therefore, The One-Time Inspection Program is credited instead of the ASME Section XI, Subsections IWB, IWC or IWD Program or the BWR Stress Corrosion Cracking 
Program. In accordance with NUREG 1801, XI.M2 "Water Chemistry", the main objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and 
stress corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification of the effectiveness of the chemistry control program is undertaken to ensure that significant 
degradation is not occurring and the component intended function will be maintained during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable 
verification program is a one-time inspection of selected components at susceptible locations in the system. The One-Time Inspection Program includes activities for (a) 
determination of the sample size based on an assessment of materials of fabrication, environment, plausible aging effects, and operating experience; (b) identification of the 
inspection locations in the system or component based on the aging effect; (c) determination of the examination technique using a variety of non-destructive examination 
(NDE) methods, including acceptance criteria that would be effective in managing the aging effect for which the component is examined; and (d) evaluation of the need for 
follow-up examinations to monitor the progression of any identified aging degradation.
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Assoc LRA Section - 3.1

13.  Table Item Number 3.1.1-26
(Bob Jackson)

Pleases provide a technical reference to support the statement in the Discussion column that crack initiation and growth due to SCC is not applicable for bolts with yield 
strength less than 150 ksi.  

Please provide a technical reference to support the statement that operating temperatures at MNGP are below the threshold temperature where thermal creep of bolting 
material could occur.

(a) EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", states, "If high strength bolts (with tensile strengths above 150 ksi) 
are precluded by design, through specification or procurement, then SCC is not an applicable aging effect for the bolting." EPRI 1002950, "Aging Effects for Structures and 
Structural Components (Structural Tools), Revision 1", states, "Reported failures of structural bolting owing to SCC have been limited to high strength or ultra high strength 
bolting (i.e., Sy  greater than 150 ksi)."  EPRI NP-5769, "Degradation and Failure of Bolting in Nuclear Power Plants", April 1988, indicates that susceptibility to SCC is 
minimized through selection of materials having a specified minimum yield strengths less than 150 ksi.

(b) EPRI 1003056 states, "Creep is not a plausible aging mechanism since the high temperatures required for this mechanism to occur (generally temperatures > 40% of the 
alloy melting point) are not observed in nuclear plant systems".  Also EPRI 1002950 states "For structural steels and steel components, creep is not a concern for 
temperatures below 700 °F".   EPRI 1000970, "Materials Reliability Program Technical Basis Document Concerning Irradiation Induced Stress Relaxation and Void Swelling in 
PWR RV Internals Components (MRP-50)", October 2001, states that the transition from high to low temperature creep behavior is generally agreed to be between 0.4 - 0.5 of 
the melting temperature for most metals and alloys.  Therefore, creep is not applicable since nuclear plant operating temperatures are below the threshold for creep damage.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-13

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: a) EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", states, "If high strength bolts (with tensile strengths above 150 ksi) 
are precluded by design, through specification or procurement, then SCC is not an applicable aging effect for the bolting." EPRI 1002950, "Aging Effects for Structures and 
Structural Components (Structural Tools), Revision 1", states, "Reported failures of structural bolting owing to SCC have been limited to high strength or ultra high strength 
bolting (i.e., Sy  greater than 150 ksi)."  EPRI NP-5769, "Degradation and Failure of Bolting in Nuclear Power Plants", April 1988, indicates that susceptibility to SCC is 
minimized through selection of materials having a specified minimum yield strengths less than 150 ksi.

(b) EPRI 1003056 states, "Creep is not a plausible aging mechanism since the high temperatures required for this mechanism to occur (generally temperatures > 40% of the 
alloy melting point) are not observed in nuclear plant systems".  Also EPRI 1002950 states "For structural steels and steel components, creep is not a concern for 
temperatures below 700 °F".   EPRI 1000970, "Materials Reliability Program Technical Basis Document Concerning Irradiation Induced Stress Relaxation and Void Swelling in 
PWR RV Internals Components (MRP-50)", October 2001, states that the transition from high to low temperature creep behavior is generally agreed to be between 0.4 - 0.5 of 
the melting temperature for most metals and alloys.  Therefore, creep is not applicable since nuclear plant operating temperatures are below the threshold for creep damage.

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

14.  Table Item Number 3.1.1-27
(Bob Jackson)

Please identify (and during the site visit provide copies of) docketed correspondence regarding Monticello’s response to NUREG-0619, "BWR Feedwater Nozzle and Control 
Rod Drive Return Line Nozzle Cracking: Resolution of Generic Technical Activity A-10."

Correspondence Byron D. Day, NSP to the NRC, "Reactor Pressure Vessel Feedwater Nozzle Inspections at Monticello", February 4, 2000.

Correspondence Byron D. Day, NSP to the NRC, "Reactor Pressure Vessel Feedwater Nozzle Inspections at Monticello", August 12, 1999.

Correspondence William O. Long, NRC to the Thomas M. Parker NSP, "Monticello - Feedwater Nozzle Inspection Program (TAC No. 75101)", April 18, 1990.

Correspondence L.O. Mayer, NSP to the NRC, "BWR Feedwater Nozzle and Control Rod Drive Return Line Nozzle Cracking - NUREG-0619", January 28, 1981.

Correspondence Thomas A Ippolito, NRC to L.O. Mayer, NSP, "Implementation of Unresolved Safety Issue A-10, BWR Nozzle Cracking - Monticello", January 18, 1982.

Correspondence L.O. Mayer, NSP to the NRC, "Additional Information Related to Resolution of Unresolved Safety Issue A-10, BWR Nozzle Cracking", November 3, 1981.

Correspondence D. M. Musolf, NSP to the NRC, "BWR Control Rod Drive Return Line Nozzle Cracking - Post Modification Report for NUREG-0619", May 9, 1983.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-14

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: Correspondence Byron D. Day, NSP to the NRC, "Reactor Pressure Vessel Feedwater Nozzle Inspections at Monticello", February 4, 2000.

Correspondence Byron D. Day, NSP to the NRC, "Reactor Pressure Vessel Feedwater Nozzle Inspections at Monticello", August 12, 1999.

Correspondence William O. Long, NRC to the Thomas M. Parker NSP, "Monticello - Feedwater Nozzle Inspection Program (TAC No. 75101)", April 18, 1990.

Correspondence L.O. Mayer, NSP to the NRC, "BWR Feedwater Nozzle and Control Rod Drive Return Line Nozzle Cracking - NUREG-0619", January 28, 1981.

Correspondence Thomas A Ippolito, NRC to L.O. Mayer, NSP, "Implementation of Unresolved Safety Issue A-10, BWR Nozzle Cracking - Monticello", January 18, 1982.

Correspondence L.O. Mayer, NSP to the NRC, "Additional Information Related to Resolution of Unresolved Safety Issue A-10, BWR Nozzle Cracking", November 3, 1981.

Correspondence D. M. Musolf, NSP to the NRC, "BWR Control Rod Drive Return Line Nozzle Cracking - Post Modification Report for NUREG-0619", May 9, 1983.

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

15.  Table Item Number 3.1.1-27
(Bob Jackson)

This line item Discussion states that "exceptions apply to the NUREG-1801 recommendation for the BWR CRD Return Line Nozzle Program and notes that the CRD return 
line nozzles have been cut and capped, thus the augmented inspections listed for this program are not applicable.

The line in Table 3.1.2-2 that rolls up to Item Number 3.1.1-27  refers to note 130 which states, CRD Hydraulic return Nozzle capped with 4" diameter pipe cap (1977).  CRD 
Return Nozzle weld butter removed and weld preparation reclad with CRC for Improved IGSCC-resistance.  New nozzle cap (1986).  See Section 4.2.3.7.2 of the MNGP 
USAR for additional information."

Review of the referenced USAR section and of MNGP LRA AMP B2.1.7 (BWR Control Rod Drive Return Line Nozzle) did not find any additional information as to why capping 
of the control rod drive return line nozzle will mitigate the aging effect of crack initiation and growth due to cyclic loading which is identified for this component in NUREG-1801.

QUESTION:

Please explain why capping the CRD Hydraulic Nozzle mitigates the aging effect / mechanism identified in NUREG-1801.

In MNGP’s normal operating valve line-up, is CRD exhaust water flow back through the vessel through the RWCU system, or is it via reverse flow through the directional 
control solenoid valves of the stationary control rods?

(a) SIL 200, "Control Rod Drive Return Line Modification", October 29, 1976, was issued to discuss cracking of the CRD return lines discovered in several BWR plants. 
Evidence of both intergranular stress corrosion cracking and fatigue cracking was found in the other BWR plants. The factors contributing to these types of crack phenomena 
include thermal gradients and thermal cycling. This SIL recommended the following:

1) Reroute the CRD hydraulic return line to the reactor water cleanup system.
2) Remove the thermal sleeve from the reactor CRD return nozzle and cap the RPV nozzle with material immune to stress corrosion cracking.
3) Perform the appropriate CRD system modifications to provide satisfactory CRD system performance after the CRD return line is re-routed.

In 1977, the CRD hydraulic return nozzle safe end was removed and the CRD nozzle was capped using a 4" diameter pipe cap.  The line was rerouted to the Reactor Water 
Clean-up System with the rerouted line flow valve closed.  

In 1986, the CRD return nozzle, was again modified.  The purpose of this modification was to remove that portion of the existing weld butter layer susceptible to IGSCC and re-
clad the weld prep area with corrosion resistant cladding and install a new nozzle cap.  

NUREG 1801, XI.M6 BWR Control Rod Drive Return Line Nozzle, Element 2, Preventive Actions states, "Mitigation occurs by system modifications, such as rerouting the 
CRDRL to a system that connects to the reactor vessel".  Therefore, the implementation of the recommendations contained in SIL 200 have mitigated the aging effect of crack 
initiation and growth due to cyclic loading.

(b) When the CRDRL nozzle was cut and capped, the line was rerouted to the Reactor Water Clean-up System with the rerouted line flow valve closed.  Therefore, CRD 
exhaust water flow back through to the vessel is via reverse flow through the directional control solenoid valves of the stationary control rods

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-15

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005 Potential LRA 
Update Required
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Final Response: a) SIL 200, "Control Rod Drive Return Line Modification", October 29, 1976, was issued to discuss cracking of the CRD return lines discovered in several BWR plants. 
Evidence of both intergranular stress corrosion cracking and fatigue cracking was found in the other BWR plants. The factors contributing to these types of crack phenomena 
include thermal gradients and thermal cycling. This SIL recommended the following:

1) Reroute the CRD hydraulic return line to the reactor water cleanup system.
2) Remove the thermal sleeve from the reactor CRD return nozzle and cap the RPV nozzle with material immune to stress corrosion cracking.
3) Perform the appropriate CRD system modifications to provide satisfactory CRD system performance after the CRD return line is re-routed.

In 1977, the CRD hydraulic return nozzle safe end was removed and the CRD nozzle was capped using a 4" diameter pipe cap.  The line was rerouted to the Reactor Water 
Clean-up System with the rerouted line flow valve closed.  

In 1986, the CRD return nozzle, was again modified.  The purpose of this modification was to remove that portion of the existing weld butter layer susceptible to IGSCC and re-
clad the weld prep area with corrosion resistant cladding and install a new nozzle cap.  

NUREG 1801, XI.M6 BWR Control Rod Drive Return Line Nozzle, Element 2, Preventive Actions states, "Mitigation occurs by system modifications, such as rerouting the 
CRDRL to a system that connects to the reactor vessel".  Therefore, the implementation of the recommendations contained in SIL 200 have mitigated the aging effect of crack 
initiation and growth due to cyclic loading.

(b) When the CRDRL nozzle was cut and capped, the line was rerouted to the Reactor Water Clean-up System with the rerouted line flow valve closed.  Therefore, CRD 
exhaust water flow back through to the vessel is via reverse flow through the directional control solenoid valves of the stationary control rods.
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Assoc LRA Section - 3.1

16.  Table Item Number 3.1.1-26
(Bob Jackson)

The Discussion in this line item states that "This line is not used at MNGP."  However, the discussion includes information about reactor coolant system bolting that does not 
appear to be anywhere in the LRA; namely, that there are no bolts with a specified minimum yield strength greater than 150 ksi in the reactor coolant systems at MNGP with 
the exception of the reactor head closure studs.  Is it consistent for this line to say it is not used and then provide relevant information in the line?

Please justify rolling up bolting in the Recirculation System, the Head Vent System and the Reactor Vessel Instrumentation System into Item Number 3.2.1-18, rather than into 
this line.

(a) The information is in the "Discussion" column to provide information of why the line item is not used.  Similar discussions on bolting appear in Table 1 line items 3.2.1-18, 
3.3.1-24, and 3.4.1-08.

(b) The component type listed in NUREG 1801, item V.E.2-a (3.2.1-18), is "Closure bolting in high-pressure or high temperature systems".  This component description is 
more encompassing than the bolting component descriptions listed in NUREG 1801, Chap IV, which are for specific components in a specific system.  Each of the lines for 
the reactor coolant system contain Note 126, stating that a NUREG 1801 line item was used from a different chapter.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-16

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: a) The information is in the "Discussion" column to provide information of why the line item is not used.  Similar discussions on bolting appear in Table 1 line items 3.2.1-18, 
3.3.1-24, and 3.4.1-08.

(b) The component type listed in NUREG 1801, item V.E.2-a (3.2.1-18), is "Closure bolting in high-pressure or high temperature systems".  This component description is 
more encompassing than the bolting component descriptions listed in NUREG 1801, Chap IV, which are for specific components in a specific system.  Each of the lines for 
the reactor coolant system contain Note 126, stating that a NUREG 1801 line item was used from a different chapter.

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

17.  Generic
(Bob Jackson)

In NUREG-1801, Volume 1, the first line in Table 1, the first line in Table 2, the third line in Table 3, the first line in Table 4, and three lines in Table 5 all indicate that TLAAs 
are used to manage the aging effect of cumulative fatigue damage for various mechanical and structural components.  Based on NUREG-1801, Volume 1, the Review Team 
to expected to find line items in Tables 3.2.2-Y, 3.3.2-Y and 3.4.2-Y where the aging effect is cumulative fatigue.  However, no such line items have been found.

QUESTION:

Please determine whether this is an error of omission in the LRA and identify whether any changes to the LRA tables are needed.  If this is not an error in the LRA, please 
justify that the information presented in the LRA is complete.

The aging effect Cumulative Fatigue Damage due to Fatigue is presented in the LRA Table 2 for the Reactor Pressure Vessel and Reactor Pressure Vessel Internals Systems 
due to the methodology employed by General Electric, which was contracted to develop the Volume 1 and 2 tables for these systems.  However for all other remaining 
systems, Cumulative Fatigue was not listed in the LRA Table 2.   For the remaining systems, fatigue analysis is discussed in LRA Section 4.  

The LRA was developed with the following process to direct the reviewer to the appropriate sections for discussion of cumulative fatigue damage:

Table 3.1.1 item 3.1.1-01 refers to Section 3.1.2.2.1, which refers to Section 4.3
Table 3.2.1 item 3.2.1-01 refers to Section 3.2.2.2.1, which refers to Section 4.3
Table 3.3.1 item 3.3.1-03 refers to Section 3.3.2.2.3, which refers to Section 4.3 and 4.9
Table 3.4.1 item 3.4.1-01 refers to Section 3.4.2.2.1, which refers to Section 4.3
Table 3.5.1 item 3.5.1-01 refers to Section 3.5.2.2.1.6, which refers to Section 4.6
Table 3.5.1 item 3.5.1-13 refers to Section 3.5.2.2.1.6, which refers to Sections 4.3 and 4.6 
Table 3.5.1 item 3.5.1-30 refers to Section 3.5.2.2.3.2

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-17

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: The aging effect Cumulative Fatigue Damage due to Fatigue is presented in the LRA Table 2 for the Reactor Pressure Vessel and Reactor Pressure Vessel Internals Systems 
due to the methodology employed by General Electric, which was contracted to develop the Volume 1 and 2 tables for these systems.  However for all other remaining 
systems, Cumulative Fatigue was not listed in the LRA Table 2.   For the remaining systems, fatigue analysis is discussed in LRA Section 4.  

The LRA was developed with the following process to direct the reviewer to the appropriate sections for discussion of cumulative fatigue damage:

Table 3.1.1 item 3.1.1-01 refers to Section 3.1.2.2.1, which refers to Section 4.3
Table 3.2.1 item 3.2.1-01 refers to Section 3.2.2.2.1, which refers to Section 4.3
Table 3.3.1 item 3.3.1-03 refers to Section 3.3.2.2.3, which refers to Section 4.3 and 4.9
Table 3.4.1 item 3.4.1-01 refers to Section 3.4.2.2.1, which refers to Section 4.3
Table 3.5.1 item 3.5.1-01 refers to Section 3.5.2.2.1.6, which refers to Section 4.6
Table 3.5.1 item 3.5.1-13 refers to Section 3.5.2.2.1.6, which refers to Sections 4.3 and 4.6 
Table 3.5.1 item 3.5.1-30 refers to Section 3.5.2.2.3.2

Potential LRA 
Update Required

Page 22 of 103Current as of  8/29/2005 4:03:43 PM



Monticello Nuclear Generating Plant
License Renewal Audit Questions  

Sorted by Status, NRC Reviewer/Auditor, and RAI/Question Number 

Assoc LRA Section - 3.1

18.  Table Item Numbers 3.1.1-23 and 3.2.1-11
(Bob Jackson)

The Discussion in 3.1.1-23 says:
This line item is not used at MNGP.  The reactor coolant systems components of CASS material are portions of the Jet Pump, Fuel Support, and CRD assemblies.  See items 
3.1.1-31 and 3.1.1-33 for these components.  In addition, CASS valve bodies in the ESF system are discussed in Item 3.2.1-11 of Table 3.2.1.

The Discussion in 3.2.1-11 says:
Not Applicable. CASS components in the ESF systems subject to an environment that supports loss of fracture toughness due to thermal aging embrittlement were assigned 
the ASME Section XI In-Service Inspection, Subsections IWB, IWC, and IWD Program. Those CASS components that are subject to this effect/ mechanism are valves. This 
component type screens out from being subject to the thermal aging embrittlement of CASS AMP per NUREG-1801, Volume 2, Appendix B, Section XI.M12.

No line items in Table 3.1.2-1 through 3.1.2-5 are referenced to Table 1 Line Item Number 3.1.1-23.  One line in Table 3.2.2-3 and one line in Table 3.2.2-7 reference to Line 
Item Number 3.1.1-23

QUESTION:

Please resolve the apparent discrepancy of lines in the 3.2.2-3 and -7 tables referencing to a Line Item Number where the discussion says, "This line item is not used at 
MNGP."

LRA Table 3.1.1, Item Number 3.1.1-23, should be revised to read, "CASS components in the ESF systems subject to an environment that supports loss of fracture toughness 
due to thermal aging embrittlement were assigned the ASME Section XI In-Service Inspection, Subsections IWB, IWC, and IWD Program. Those CASS components that are 
subject to this aging effect/mechanism are valves."

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-18

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: LRA Table 3.1.1, Item Number 3.1.1-23, should be revised to read, "CASS components in the ESF systems subject to an environment that supports loss of fracture toughness 
due to thermal aging embrittlement were assigned the ASME Section XI In-Service Inspection, Subsections IWB, IWC, and IWD Program. Those CASS components that are 
subject to this aging effect/mechanism are valves."

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

19.  Table Item Number 3.1.1-08
(Bob Jackson)

MNGP LRA Section 3.1.2.2.4.2 states that the jet pump sensing lines internal to the Reactor Vessel are not in the scope of license renewal at MNGP.

QUESTIONS:

Please provide justification for MNGP’s determination that jet pump sensing lines internal to the Reactor Vessel are not in scope.

Are Jet Pump Sensing Lines external to the vessel in scope?  

What aging effects and AMPS apply for the Jet Pump Sensing Lines external to the vessel?  And, where is this indicated in the LRA?

(a) The main function of the jet pump sensing line is to monitor jet pump integrity.  If a sensing line fails, the Plant Technical Specifications require the plant to shut down 
within 24 hours. Therefore, the sensing line failure has no adverse safety consequences and no inspection is required.  BWRVIP-41, "BWR Jet Pump Assembly Inspection 
and Flaw Evaluation Guidelines," Section 2.3.12.7, concludes that inspection of sensing lines is essentially occurring continuously by plant operations. Therefore, the failure of 
the sensing line has no adverse safety consequences and does not need to be included within the scope of license renewal.

(b) Jet Pump Sensing Lines external to the vessel are in scope for license renewal.  The sensing lines are in the RVI System as shown on Dwg LR-36242-1.  

(c) The sensing lines are 1-inch stainless steel pipes.  The aging management for the internal (Treated Water) environment is shown in LRA Table 3.1.2-5 Reactor Coolant 
System - Reactor Vessel Instrumentation, on Page 3-82.  The applicable aging effects are cracking and loss of material, managed by ASME Section XI In-Service Inspection, 
Subsections IWB, IWC, and IWD, Plant Chemistry, and One-Time Inspection Programs.  No aging management is required for the external surfaces of the stainless steel 
sensing lines exposed to primary containment and plant indoor air.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-19

Author: Jackson

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: a) The main function of the jet pump sensing line is to monitor jet pump integrity.  If a sensing line fails, the Plant Technical Specifications require the plant to shut down within 
24 hours. Therefore, the sensing line failure has no adverse safety consequences and no inspection is required.  BWRVIP-41, "BWR Jet Pump Assembly Inspection and Flaw 
Evaluation Guidelines," Section 2.3.12.7, concludes that inspection of sensing lines is essentially occurring continuously by plant operations. Therefore, the failure of the 
sensing line has no adverse safety consequences and does not need to be included within the scope of license renewal.

(b) Jet Pump Sensing Lines external to the vessel are in scope for license renewal.  The sensing lines are in the RVI System as shown on Dwg LR-36242-1.  

(c) The sensing lines are 1-inch stainless steel pipes.  The aging management for the internal (Treated Water) environment is shown in LRA Table 3.1.2-5 Reactor Coolant 
System - Reactor Vessel Instrumentation, on Page 3-82.  The applicable aging effects are cracking and loss of material, managed by ASME Section XI In-Service Inspection, 
Subsections IWB, IWC, and IWD, Plant Chemistry, and One-Time Inspection Programs.  No aging management is required for the external surfaces of the stainless steel 
sensing lines exposed to primary containment and plant indoor air.

Potential LRA 
Update Required
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Assoc LRA Section - 3.1

1. Table Item Number 3.1.1-07

GALL, Volume 1, Table 1, includes a component line item of Small-bore reactor-coolant system and connected system piping (Class 1).  The applicable material is stainless 
steel or carbon steel.  The applicable environment is 288 deg-C reactor coolant water.  The applicable aging effect/mechanisms are Crack initiation and growth due to stress 
corrosion cracking, IGSCC, or thermal and mechanical loading.  The applicable aging management programs are ASME Section XI, Water Chemistry, and One-Time 
Inspection.

The GALL, Volume 1, Table 1 line corresponds to MNGP LRA line item number 3.1.1-07.  The only systems that reference to this line item are the reactor recirculation 
system, the head vent system and the reactor vessel instrumentation system.

QUESTION:

Why are there not other systems referencing to line item number 3.1.1-07, examples of which are as follows:
Reactor water clean-up system - 2", carbon steel line from vessel drain?
RCIC System - 3" carbon steel steam line and RCIC steam flow instrument lines?
HPCI System - HPCI steam flow instrument lines?
Main Steam System - Flow instrument lines, 2" carbon steel drain lines from inboard MSIVs to main condenser?

Consistent with the GALL, small bore piping less than 4 inch nominal pipe size (NPS) that performs a License Renewal intended function has been evaluated for the crack 
initiation and growth aging effect.  Small bore piping in Class 1 applications determined to be susceptible to this aging effect has been included in the Plant Chemistry and 
One-Time Inspection aging management programs.   The One Time Inspection program will be used to verify cracking is not occurring and that chemistry is effective.  For 
Monticello, this includes small bore stainless steel piping in Class 1 applications that is susceptible to a stress corrosion cracking (SCC) aging mechanism.  Piping meeting 
these criteria are contained in various plant systems.  As noted in the question, this is addressed in Table Item Number 3.3.1-07 of the LRA for the Reactor Recirculation, 
Reactor Head Vent, and Reactor Vessel Instrumentation Systems.  For other systems, this addressed in other LRA sections as described further below.

Separate from SCC, Intergranular Stress Corrosion Cracking (IGSCC) was not identified as an applicable aging mechanism.  The Monticello pipe replacement program 
resolved IGSCC issues discussed in NRC Generic Letter 88-01 and NUREG-0313, Rev. 2 by the replacement of Class 1 piping and welds with resistant materials.  Welds are 
now classified as IGSCC Category "A".

Monticello followed the guidance of Interim Staff Guidance (ISG)-12 for applicable aging mechanisms and one-time inspections of small bore piping.  This guide can be 
followed by plants not experiencing cracking of small-bore Class 1 piping.  Monticello has not experienced internal cracking due to SCC or thermal cycling due to thermal 
stratification or turbulent penetration in Class 1 small bore piping.  ISG-12 identified the need to address SCC and thermal cycling due to thermal stratification or turbulent 
penetration.   For Class 1 stainless steel small bore piping, SCC was identified as an aging mechanism and is addressed in the LRA.  For Class 1 carbon steel small bore 
piping, SCC was not identified as an applicable aging mechanism based on plant operating experience and consistent with EPRI TR-1003056, Revision 3.   EPRI TR-1003056 
notes a nitrite based corrosion inhibitor environment is required for carbon steel SCC.  Such an environment is not present in the reactor coolant.

Consistent with ISG-12, EPRI TR-1000701, "Interim Thermal Fatigue Management Guideline (MRP-24)" was used to address thermal cycling due to thermal stratification or 
turbulent penetration.  Analysis using this method identified only two locations potentially susceptible to thermal stratification, cycling, and striping (TASCS).  Both locations 
are in the Feedwater System and neither of these locations is in small bore piping.  The results of this analysis, combined with reviews of industry and plant experience, are 
considered valid for concluding small bore Class 1 carbon steel piping is not susceptible to cracking due to TASCS.  This has further been confirmed through examinations 
conducted of both large and small bore piping welds during the 2003 and 2005 outage as part of the Inservice Inspection Program.  Ultrasonic test results for the last two 

Question:

Draft Response:

Sufficient per NRCStatus: Dave Sexton MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.1-20

Author: Jackson

Potential 
Submittal on 

Date Received: 7/26/2005 Potential LRA 
Update Required
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outages (2003 and 2005) identified no reportable indications.  In 2005 this included three welds in large bore piping in the potentially TASCS susceptible area of the Feedwater 
System.  As these recent tests (within 6 years of extended operation) were performed in accordance with ASME Section XI requirements and because they included the area 
deemed most susceptible to TASCS they, in effect, meet the intent of a one time inspection to verify an aging effect is not occurring.  Therefore, carbon steel small bore Class 
1 piping cracking due to TASCS was not included in the LRA.  Separately, fatigue has been addressed for Class 1 piping as a Time Limited Aging Analysis (TLAA) as 
described in Section 4.3.3 of the LRA.  

In summary, crack initiation and growth in Class 1 small bore piping was only identified for stainless steel piping susceptible to stress corrosion cracking.  However, the loss of 
material aging effect is addressed for both stainless steel and carbon steel small bore piping as part of the One-Time Inspection and Plant Chemistry programs.

Relative to the specific piping elements included in the above question:
- The Reactor Water Clean-up System 2" carbon steel vessel drain line (RE31-2"-ED) is covered by the carbon steel Piping and Fittings component in a treated water 
environment and relies upon Plant Chemistry and One-Time Inspection programs for aging management (see LRA Table 3.3.2-15).  The applicable aging effect is loss of 
material.  There is no crack initiation and growth aging effect for the reasons described above.
- The RCIC System 3" carbon steel steam line (PS17-3"-ED) is covered by the carbon steel Piping and Fittings component in a steam environment and relies upon Plant 
Chemistry and One-Time Inspection programs for aging management.  The applicable aging effect is loss of material (see LRA Table 3.2.2-6).  There is no crack initiation and 
growth aging effect for the reasons described above.
- The RCIC System steam flow instrument lines (flow element elbow taps) are covered by the stainless steel Piping and Fittings component in a steam or treated water 
environment and relies upon Plant Chemistry and One-Time Inspection for both crack initiation and growth and loss of material aging effects (see LRA Table 3.2.2-6).
- The HPCI System steam flow instrument lines (flow element elbow taps) are covered by the stainless steel Piping and Fittings component in a steam or treated water 
environment and relies upon Plant Chemistry and One-Time Inspection for both crack initiation and growth and loss of material aging effects (see LRA Table 3.2.2-4).
- The Main Steam System 2" carbon steel drain lines (PS15A-2"-ED, PS15B-2"-ED, PS15C-2"-ED, and PS15D-2"-ED) are covered by the carbon steel Piping and Fittings 
component in a steam or treated water environment and relies upon Plant Chemistry and One-Time Inspection programs for aging management.  The applicable aging effect 
is loss of material (see LRA Table 3.4.2-4).  There is no crack initiation and growth aging effect for the reasons described above.
- The Main Steam System flow instrument lines (line taps off FE-2-114A, B, C, and D) are covered by the stainless steel Piping and Fittings component in a steam or treated 
water environment and relies upon Plant Chemistry and One-Time Inspection for both crack initiation and growth and loss of material aging effects (see LRA Table 3.4.2-4).

Relative to other small bore, Class 1, stainless steel or carbon steel piping, aging effects are managed by Plant Chemistry and the One-Time Inspection program through the 
respective Piping and Fittings component in the associated system 3.X.2 table of the LRA.

Final Response: Consistent with the GALL, small bore piping less than 4 inch nominal pipe size (NPS) that performs a License Renewal intended function has been evaluated for the crack 
initiation and growth aging effect.  Small bore piping in Class 1 applications determined to be susceptible to this aging effect has been included in the Plant Chemistry and 
One-Time Inspection aging management programs.   The One Time Inspection program will be used to verify cracking is not occurring and that chemistry is effective.  For 
Monticello, this includes small bore stainless steel piping in Class 1 applications that is susceptible to a stress corrosion cracking (SCC) aging mechanism.  Piping meeting 
these criteria are contained in various plant systems.  As noted in the question, this is addressed in Table Item Number 3.1.1-07 of the LRA for the Reactor Recirculation, 
Reactor Head Vent, and Reactor Vessel Instrumentation Systems.  For other systems, this is addressed in other LRA sections as described further below.

Separate from SCC, Intergranular Stress Corrosion Cracking (IGSCC) was not identified as an applicable aging mechanism.  The Monticello pipe replacement program 
resolved IGSCC issues discussed in NRC Generic Letter 88-01 and NUREG-0313, Rev. 2 by the replacement of Class 1 piping and welds with resistant materials.  Welds are 
now classified as IGSCC Category "A".

Monticello followed the guidance of Interim Staff Guidance (ISG)-12 for applicable aging mechanisms and one-time inspections of small bore piping.  This guide can be 
followed by plants not experiencing cracking of small-bore Class 1 piping.  Monticello has not experienced internal cracking due to SCC or thermal cycling due to thermal 
stratification or turbulent penetration in Class 1 small bore piping.  ISG-12 identified the need to address SCC and thermal cycling due to thermal stratification or turbulent 
penetration.   For Class 1 stainless steel small bore piping, SCC was identified as an aging mechanism and is addressed in the LRA.  For Class 1 carbon steel small bore 
piping, SCC was not identified as an applicable aging mechanism based on plant operating experience and consistent with EPRI TR-1003056, "Non-Class 1 Mechanical 
Implementation Guideline and Mechanical Tools", Revision 3.   EPRI TR-1003056 notes a nitrite based corrosion inhibitor environment is required for carbon steel SCC.  Such 
an environment is not present in the reactor coolant.
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As noted in the NRC Safety Evaluation Report on the use of a Risk-Informed ISI Program at Monticello, EPRI TR-1000701, "Interim Thermal Fatigue Management Guideline 
(MRP-24)" was used to address thermal cycling due to thermal stratification or turbulent penetration.  Use of EPRI TR-1000701 is consistent with ISG-12.  Analysis using this 
method identified only two locations potentially susceptible to thermal stratification, cycling, and striping (TASCS).  Both locations are in the Feedwater System and neither of 
these locations is in small bore piping.  The results of this analysis, combined with reviews of industry and plant experience, are considered valid for concluding small bore 
Class 1 carbon steel piping is not susceptible to cracking due to TASCS.  This has further been confirmed through examinations conducted of both large and small bore piping 
welds during the 2003 and 2005 outages as part of the Inservice Inspection Program.  Ultrasonic test results for the last two outages (2003 and 2005) identified no reportable 
indications.  In 2005 this included three welds in large bore piping in the potentially TASCS susceptible area of the Feedwater System.  As these recent tests (within 6 years of 
extended operation) were performed in accordance with ASME Section XI requirements and because they included the area deemed most susceptible to TASCS, they (in 
effect) meet the intent of a one time inspection to verify an aging effect is not occurring.  Therefore, carbon steel small bore Class 1 piping cracking due to TASCS was not 
included in the LRA.  Separately, fatigue has been addressed for Class 1 piping as a Time Limited Aging Analysis (TLAA) as described in Section 4.3.3 of the LRA.  

In summary, crack initiation and growth in Class 1 small bore piping was only identified for stainless steel piping susceptible to stress corrosion cracking.  However, the loss of 
material aging effect is addressed for both stainless steel and carbon steel small bore piping as part of the One-Time Inspection and Plant Chemistry programs.

Relative to the specific piping elements included in the above question:
- The Reactor Water Clean-up System 2" carbon steel vessel drain line (REW31-2"-ED) is covered by the carbon steel "Piping and Fittings" component in a treated water 
environment and relies upon Plant Chemistry and One-Time Inspection programs for aging management (see LRA Table 3.3.2-15).  The applicable aging effect is loss of 
material.  There is no crack initiation and growth aging effect for the reasons described above.
- The RCIC System 3" carbon steel steam line (PS17-3"-ED) is covered by the carbon steel "Piping and Fittings" component in a steam environment and relies upon Plant 
Chemistry and One-Time Inspection programs for aging management.  The applicable aging effect is loss of material (see LRA Table 3.2.2-6).  There is no crack initiation and 
growth aging effect for the reasons described above.
- The RCIC System steam flow instrument lines (flow element elbow taps) are covered by the stainless steel "Piping and Fittings" component in a steam or treated water 
environment and relies upon Plant Chemistry and One-Time Inspection for both crack initiation and growth and loss of material aging effects (see LRA Table 3.2.2-6).
- The HPCI System steam flow instrument lines (flow element elbow taps) are covered by the stainless steel "Piping and Fittings" component in a steam or treated water 
environment and relies upon Plant Chemistry and One-Time Inspection for both crack initiation and growth and loss of material aging effects (see LRA Table 3.2.2-4).
- The Main Steam System 2" carbon steel drain lines (PS15A-2"-ED, PS15B-2"-ED, PS15C-2"-ED, and PS15D-2"-ED) are covered by the carbon steel "Piping and Fittings" 
component in a steam or treated water environment and relies upon Plant Chemistry and One-Time Inspection programs for aging management.  The applicable aging effect 
is loss of material (see LRA Table 3.4.2-4).  There is no crack initiation and growth aging effect for the reasons described above.
- The Main Steam System flow instrument lines (line taps off FE-2-114A, B, C, and D) are covered by the stainless steel Piping and Fittings component in a steam or treated 
water environment and relies upon Plant Chemistry and One-Time Inspection for both crack initiation and growth and loss of material aging effects (see LRA Table 3.4.2-4).

Relative to other small bore, Class 1, stainless steel or carbon steel piping, aging effects are managed by Plant Chemistry and the One-Time Inspection program through the 
respective "Piping and Fittings" component in the associated system 3.X.2 table of the LRA.
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Assoc LRA Section - 3.6.2

Table 3.6.2-1 of the LRA conveys that electrical components - potting compound, vapor barrier, and cable and connection support - included as part of electrical penetration 
assemblies subject to an AMR (1) are constructed of various materials such as epoxy, fiberglass, hypalon paint, (2) are exposed to adverse localized environment caused by 
heat, radiation, or moisture in the presence of oxygen, (3) provide electrical connections to specified sections of an electrical circuit to deliver voltage, current, or signals, and 
(4) requires no AMP except for the polyethylene-insulated (PE) cables.
1. It is not clear how potting compound, vapor barrier, and electrical cable and connection support components of penetration assemblies performs the stated function of 
providing electrical connections to specified sections of an electrical circuit to deliver voltage, current, or signals.  Provide clarification. 
2. Define the localized environment caused by heat, radiation, or moisture to which the various materials such as epoxy, fiberglass, and hypalon paint will be exposed.
3. Explain why the defined environment of heat, radiation, or moisture to which  materials such as epoxy, fiberglass, and hypalon paint are exposed will have no aging effect 
(and thus no AMP is required) except for the polyethylene-insulated (PE) cables. 
4. Provide the AMP for polyethylene-insulated (PE) cables or its location in the LRA.
 
5. Provide the current industry research and operating experience supporting the conclusion that the defined environment of heat, radiation, or moisture to which  materials 
such as epoxy, fiberglass, and hypalon paint are exposed will have no aging effect.

Response 1. The potting compound, vapor barrier, and electrical cable and connection support components of penetration assemblies provide the support for the conductors 
which pass through the penetration which allows the conductors to deliver voltage, current, or signals. 

Response 2.  Please see AMR - Electrical Penetrations.

Response 3.  Please see AMR - Electrical Penetrations.

Response 4. The AMP for polyethylene-insulated (PE) cables is described in LRA Section B2.1.15.
 
Response 5.  Please see AMR - Electrical Penetrations.

Question:

Draft Response:

Sufficient per NRCStatus: Ron Siepel MNGP Owner: ElectricalDiscipline:AMR AuditSource:

Audit Question No.: 3.6.2-1-01

Author: Knox

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: Response 1. The potting compound, vapor barrier, and electrical cable and connection support components of penetration assemblies provide the support for the conductors 
which pass through the penetration which allows the conductors to deliver voltage, current, or signals. 

Response 2.  Please see aging management review for electrical penetrations.

Response 3.  Please see aging management review for electrical penetrations.

Response 4. The AMP for polyethylene-insulated (PE) cables is described in LRA Section B2.1.15.
 
Response 5.  Please see aging management review for electrical penetrations.

Potential LRA 
Update Required
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Assoc LRA Section - 3.6.2

1.Response to question number 3.6.2-1-01  Explain why the defined environment of heat, radiation, or moisture to which  materials such as epoxy, fiberglass, and hypalon 
paint are exposed will have no aging effect (and thus no AMP is required) except for the polyethylene-insulated (PE) cables  refers to AMR - Electrical Penetrations.  AMR - 
Electrical Penetrations concludes (as summarized in Table 4.3-1,  Electrical Penetrations Aging Management Summary,   In AMR - Electrical Penetrations - Rev. 1) that an 
adverse localized environment caused by heat, radiation, or moisture in the presence of oxygen will cause embrittlement, cracking, melting, and discoloration.  Provide the 
AMP for managing these aging effects.

The materials which are subject to aging that are installed in the penetration are epoxy and hypalon paint.  These materials have been evaluated in the Environmental 
Qualification (EQ) calculation associated with General Electric penetrations.  The material fiberglass is a spun glass inert material and is not susceptible to significant thermal 
degradation.  Epoxy is considered to be the most susceptible to radiation effects of the two organic materials, epoxy and hypalon paint.  Per the EQ calculation, when exposed 
to radiation levels of 1XE8 Rads, epoxy remains unchanged.  The epoxy and hypalon paint have been evaluated in an environment of 135F.  The calculated lifetime of these 
two materials are 146.74 years and 194.98 years, respectively.  These values are far in excess of the required 60 year service life.  Since the evaluated temperature and 
radiation levels of the organic materials are in excess of that to which the materials are exposed (Service conditions at MNGP for the Drywell are 135°F and 1.58E+07Rads), 
the materials are shown to have an expected lifetime in excess of 60 years.  The expected lifetime of a component is the amount of time to which the component could be 
exposed to a defined environment and still perform its intended function.  When it can be shown that a component has an expected lifetime in excess of its intended service 
life, there are no aging effects which require management, since the component is still capable of performing its intended function.

Question:

Draft Response:

Sufficient per NRCStatus: Ron Siepel MNGP Owner: ElectricalDiscipline:AMR AuditSource:

Audit Question No.: 3.6.2-1-05

Author: Knox

Potential 
Submittal on 

Date Received: 7/26/2005

Final Response: The materials which are subject to aging that are installed in the penetration are epoxy and hypalon paint.  These materials have been evaluated in the Environmental 
Qualification (EQ) calculation associated with General Electric penetrations.  The material fiberglass is a spun glass inert material and is not susceptible to significant thermal 
degradation.  Epoxy is considered to be the most susceptible to radiation effects of the two organic materials, epoxy and hypalon paint.  Per the EQ calculation, when exposed 
to radiation levels of 1XE8 Rads, epoxy remains unchanged.  The epoxy and hypalon paint have been evaluated in an environment of 135F.  The calculated lifetime of these 
two materials are 146.74 years and 194.98 years, respectively.  These values are far in excess of the required 60 year service life.  Since the evaluated temperature and 
radiation levels of the organic materials are in excess of that to which the materials are exposed (Service conditions at MNGP for the Drywell are 135°F and 1.58E+07Rads), 
the materials are shown to have an expected lifetime in excess of 60 years.  The expected lifetime of a component is the amount of time to which the component could be 
exposed to a defined environment and still perform its intended function.  When it can be shown that a component has an expected lifetime in excess of its intended service 
life, there are no aging effects which require management, since the component is still capable of performing its intended function.

Potential LRA 
Update Required
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Assoc LRA Section - 3.6.2

Table 3.6.2-2 of the LRA conveys that fuse holders subject to an AMR (a) are fabricated from insulating materials such as Phenolic or Melamine, (b) are exposed to heat or 
radiation, (c) provide electrical connections to specified sections of an electrical circuit to deliver voltage, current or signals, (d) have no aging effect requiring management 
because ambient temperature and radiation levels are less than the insulating material 60 year service limiting temperature and radiation dose, and (e) require no AMP.
1. It is not clear how the insulating materials such as Phenolic or Melamine perform the stated function of providing electrical connections to specified sections of an electrical 
circuit to deliver voltage, current, or signals.  Provide clarification. 
2. Define the heat and radiation environment to which insulating materials such as Phenolic or Melamine will be exposed.
3. Provide a further explanation (or clarification) why the defined environment of heat or radiation to which the insulating materials such as Phenolic or Melamine are exposed 
will have no aging effect (and thus no AMP is required). 
4. Provide the current industry research and operating experience supporting the conclusion that the defined environment of heat or radiation to which the insulating materials 
such as Phenolic or Melamine are exposed will have no aging effect.

Response 1. Phenolic or Melamine provide the base support to which the fuse clips are attached.  These materials also provide insulation from ground to permit the circuit to 
transmit the applied voltage and current. Therefore, without the insulating material, the circuit would not be capable of delivering voltage, current, or signals.  

Response 2. Please see AMR - Fuse Holders
One set of  in-scope fuse holders are located in Panel C-379.  This panel is located in the Turbine Building 931’ Elevation just North of MCC 142.  This area is defined in the 
Environmental Qualification files as Volume 24.  The average temperature in this area, as defined by the USAR and EQ file calculations, is 85°F and the radiation exposure is 
6.94E+02 Rads.  
The second set of in-scope fuse holders are located in Panel C-380.  This panel is located in the Reactor Building on the 935’ Elevation to the South of the main access.  This 
area is defined in the Environmental Qualification files as Volume 14.  The average temperature in this area, as defined by the USAR and EQ file calculations, is 85°F and the 
radiation exposure is 1.11E+05Rads.
Ambient temperature (85°F) and radiation levels (1.11E+05Rads) are less than the insulating material 60 year service-limiting temperature (205°F) and radiation dose 
(5E+07Rads).

Response 3. Please see AMR - Fuse Holders.  The temperature and radiation dose to which these components are subjected is less than the temperature and radiation 
values used to evaluated the 60 year life.  Additionally, these fuse holders were recently installed and will be subject to less than 30 years of exposure.

Response 4. The insulating material 60 year service-limiting temperature (205°F) and radiation dose (5E+07Rads) is provided in License Renewal Electrical Handbook, EPRI 
Technical Report 1003057.

Question:

Draft Response:

Sufficient per NRCStatus: Ron Siepel MNGP Owner: ElectricalDiscipline:AMR AuditSource:

Audit Question No.: 3.6.2-2-02

Author: Knox

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: Response 1. Phenolic or Melamine provide the base support to which the fuse clips are attached.  These materials also provide insulation from ground to permit the circuit to 
transmit the applied voltage and current. Therefore, without the insulating material, the circuit would not be capable of delivering voltage, current, or signals.  

Response 2. Please see aging management review for fuse holders.
One set of  in-scope fuse holders are located in Panel C-379.  This panel is located in the Turbine Building 931’ Elevation just North of MCC 142.  This area is defined in the 
Environmental Qualification files as Volume 24.  The average temperature in this area, as defined by the USAR and EQ file calculations, is 85°F and the radiation exposure is 
6.94E+02 Rads.  
The second set of in-scope fuse holders are located in Panel C-380.  This panel is located in the Reactor Building on the 935’ Elevation to the South of the main access.  This 
area is defined in the Environmental Qualification files as Volume 14.  The average temperature in this area, as defined by the USAR and EQ file calculations, is 85°F and the 
radiation exposure is 1.11E+05Rads.
Ambient temperature (85°F) and radiation levels (1.11E+05Rads) are less than the insulating material 60 year service-limiting temperature (205°F) and radiation dose 

Potential LRA 
Update Required
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(5E+07Rads).

Response 3. Please see aging management review for fuse holders.  The temperature and radiation dose to which these components are subjected is less than the 
temperature and radiation values used to evaluated the 60 year life.  Additionally, these fuse holders were recently installed and will be subject to less than 30 years of 
exposure.

Response 4. The insulating material 60 year service-limiting temperature (205°F) and radiation dose (5E+07Rads) is provided in License Renewal Electrical Handbook, EPRI 
Technical Report 1003057.
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Assoc LRA Section - 3.6.2

Table 3.6.2-2 of the LRA conveys that the Metallic Clamps of fuse holders subject to an AMR (1) are constructed of copper, brass, or steel, (2) are exposed to environments 
defined as thermal cycling (power applications only), vibration (non-bolted clip fuse holders only), electrical transients, mechanical stresses, corrosion, chemical 
contamination, or oxidation, (3) provide electrical connections to specified sections of an electrical circuit to deliver voltage, current, or signals, (4) have no aging effect 
because (a) fuse holder is operated below the design current rating, (b) fuse holders are mounted on non-vibrating equipment, (c) fuses are not frequently removed and 
inserted, and (d) fuses are protected from exposure to external sources of moisture and chemical contamination, and (5) requires no AMP.
1. It is not clear how the environments defined as thermal cycling (power applications only), vibration (non-bolted clip fuse holders only), electrical transients, mechanical 
stresses, corrosion, chemical contamination, or oxidation are environments.  Provide clarification. 
2. Define the environment to which the metallic clamp is exposed.
3. Explain for defined environment (e.g., Air - indoor) why ohmic heating, thermal cycling, electrical transients, frequent manipulation, vibration, chemical contamination, 
corrosion, and oxidation will not have an aging effect (excluding the aging effect of fatigue) on the metallic components of a fuse holder.
4. Explain for defined environment (e.g., Air - indoor) why fatigue caused by ohmic heating, thermal cycling, electrical transients, frequent manipulation, vibration, chemical 
contamination, corrosion, and oxidation will (or will not) have an aging effect.
5. Provide the current industry research and operating experience supporting the conclusion that the defined environment (e.g., Air - indoor) will (or will not) have the aging 
effect caused by ohmic heating, thermal cycling, electrical transients, frequent manipulation, vibration, chemical contamination, corrosion, and oxidation.
6. If the MNGP AMR indicates there is an aging effect like is conveyed by GALL, Revision 1, describe the MNGP AMP.  
     1. For each program element of the MNGP AMP, describe the extent to which each element meets AMP XI.E5, "Aging Management Program for Fuse Holders," of GALL, 
Revision 1.  
     2. Provide justification where the MNGP AMP does not meet AMP XI.E5.
     3. Provide draft FSAR amendment which describes and provides a commitment to the MNGP AMP.
7. It is not clear how operating the fuse holder below the design current rating will eliminate the aging effect of thermal cycling.  Provide clarification.
8. It is not clear how there can be no electrical transients thus no aging effect.  Provide clarification.

Response 1. The environments defined as thermal cycling (power applications only), vibration (non-bolted clip fuse holders only), electrical transients, mechanical stresses, 
corrosion, chemical contamination, or oxidation are more clearly defined as aging mechanisms and stressors.  The actual environment in which the fuses are installed is Air-
Indoor.  In an attempt to be consistent with the nine column format throughout the LRA, the column was labeled Environment.  However, to provide a reasonable link to the 
adjacent column labeled "Aging Effect Requiring Management" the environment which causes the aging effect was listed to provide better clarification. (e.g. A fuse holder 
mounted on a piece of vibrating equipment would be subject to wear, fatigue, loosening of connection.  The stressor would be vibration.  Although the actual environment is 
Air-Indoor, the environment which causes aging effects is vibration, not Air-Indoor.  The environment Air-Indoor does not provide any useful information related to the aging 
effects requiring management.)  Table 4.1-1 in the Fuse Holder AMR provides a logical link between aging mechanisms, environments and aging effects.

Response 2. The environment to which the in-scope metallic clamps are exposed is a mild controlled indoor air environment.  The fuse cabinet is mounted on a rigid concrete 
wall.  The fuses are not frequently removed and the fuses supply power to fire detection equipment, which is a low voltage and current application.

Response 3. The aging stressors ohmic heating, thermal cycling, and electrical transients are not dependent on the atmosphere.  Ohmic heating, thermal cycling, and 
electrical transients are functions of the current and voltage applied to the fuse holder.  The defined environment (i.e. Air-Indoor) has no effect on these stressors.  

The aging stressor frequent manipulation is not dependent on the atmosphere.  Frequent manipulation is a result of removing and reinstalling the fuse from the fuse holder on 
a frequent time period.  Aging effects resulting from frequent manipulation have no correlation to the atmosphere defined as Air - Indoor.

The aging stressor vibration is not dependent on the atmosphere.  Vibration is a result of rapid mechanical movement about a specific point at an elevated frequency.  Aging 
effects resulting from vibration have no correlation to the atmosphere defined as Air - Indoor.

Question:

Draft Response:

Sufficient per NRCStatus: Ron Siepel MNGP Owner: ElectricalDiscipline:AMR AuditSource:

Audit Question No.: 3.6.2-2-03

Author: Knox
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The aging stressors chemical contamination, corrosion, and oxidation are related to environments in which chemical vapors and water vapor create adverse localized 
environments.  The environment "Air - Indoor" is a controlled mild environment which does not have concentrations of chemical vapors and moisture of significant amounts to 
create an adverse environment.   

Since the in-scope fuse holders at MNGP are operated in an "Air - Indoor" environment which are exposed to low heat and radiation, are operated below their design current, 
are not mounted on vibrating equipment, are not removed frequently and are not exposed to an environment conducive to corrosion or chemical contamination.  No aging 
effect requiring management are applicable and therefore no aging management program is required.  

Response 4. Fatigue is an aging effect resulting from repetitive mechanical stress over a period of time.  The aging effect of fatigue has no correlation to the environment Air - 
Indoor.

Ohmic heating, thermal cycling, and electrical transients are functions of the current and voltage applied and have no correlation to fatigue.  

The aging stressor frequent manipulation is not dependent on the atmosphere.  Frequent manipulation is a result of removing and reinstalling the fuse from the fuse holder on 
a frequent time period.  Aging effects resulting from frequent manipulation have a correlation to fatigue.  However, the in-scope fuse holders at MNGP do not have the fuses 
removed and reinstalled on a frequent basis.  Therefore, fatigue is not a aging effect which requires management.

The aging stressor vibration is not dependent on the atmosphere.  Vibration is a result of rapid mechanical movement about a specific point at an elevated frequency.  Aging 
effects resulting from vibration have a correlation to fatigue.  However, the in-scope fuse holders at MNGP are mounted on rigid walls and are not subject to vibration and 
subsequently do not have any aging effect which requires management.

The aging stressors chemical contamination, corrosion, and oxidation are related to environments in which chemical vapors and water vapor create adverse localized 
environments and have no correlation to the aging effect fatigue.  

Response 5. A review of plant operating experience did not reveal any aging effects caused by ohmic heating, thermal cycling, electrical transients, frequent manipulation, 
vibration, chemical contamination, corrosion, and oxidation related to fuse holders installed in an indoor controlled air environment (i.e. Air - indoor).  ISG-05 states: "Where 
environments or operating conditions preclude such aging effects (e.g., fuse holders not subject to vibration from rotating machinery), they need not be addressed by the 
AMP."

Response 6. The MNGP AMR evaluated fuse holder metal clamps and determined that there were no aging effects which required an AMP as conveyed by GALL, Revision 1.

Response 7. Thermal cycling is an aging effect associated with power circuit operations.  Operating low current fuse holders below the design current rating will eliminate the 
aging effect of thermal cycling.  Typically, control fuse holders are rated far in excess of the fuse rating.  The fuse will limit the current to values well below the rating of the 
fuse holder.  The low current values experienced by control circuits typically do not create thermal cycling effects.

Response 8. Electrical transients which create aging effects are those associated with power applications.  (i.e. Large surge current in transformers, and power cables)  These 
transients affect the insulation of the device and if sufficient and frequent enough, may weaken the insulation over a period of time. The in-scope fuse holders at MNGP 
provide electrical power to fire detection components.  These components are low voltage and low current applications.  Any fault current sufficient enough to activate the fuse 
would result in an inspection of the fuse holder, when the fuse was replaced.  This inspection would identify any damage to the fuse holder.  The fuse is a current limiting 
device which protects down stream devices and limits current transients.  The voltage rating of most low voltage devices are significantly higher than the operating voltage. 
(i.e. Most 120 V circuit components are rated at 600V or 1000V)

Final Response: Response 1. The environments defined as thermal cycling (power applications only), vibration (non-bolted clip fuse holders only), electrical transients, mechanical stresses, 
corrosion, chemical contamination, or oxidation are more clearly defined as aging mechanisms and stressors.  The actual environment in which the fuses are installed is Air-
Indoor.  In an attempt to be consistent with the nine column format throughout the LRA, the column was labeled Environment.  However, to provide a reasonable link to the 
adjacent column labeled "Aging Effect Requiring Management" the environment which causes the aging effect was listed to provide better clarification. (e.g. A fuse holder 
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mounted on a piece of vibrating equipment would be subject to wear, fatigue, loosening of connection.  The stressor would be vibration.  Although the actual environment is 
Air-Indoor, the environment which causes aging effects is vibration, not Air-Indoor.  The environment Air-Indoor does not provide any useful information related to the aging 
effects requiring management.)  Table 4.1-1 in the fuse holder aging management review provides a logical link between aging mechanisms, environments and aging effects.

Response 2. The environment to which the in-scope metallic clamps are exposed is a mild controlled indoor air environment.  The fuse cabinet is mounted on a rigid concrete 
wall.  The fuses are not frequently removed and the fuses supply power to fire detection equipment, which is a low voltage and current application.

Response 3. The aging stressors ohmic heating, thermal cycling, and electrical transients are not dependent on the atmosphere.  Ohmic heating, thermal cycling, and 
electrical transients are functions of the current and voltage applied to the fuse holder.  The defined environment (i.e. Air-Indoor) has no effect on these stressors.  

The aging stressor frequent manipulation is not dependent on the atmosphere.  Frequent manipulation is a result of removing and reinstalling the fuse from the fuse holder on 
a frequent time period.  Aging effects resulting from frequent manipulation have no correlation to the atmosphere defined as Air - Indoor.

The aging stressor vibration is not dependent on the atmosphere.  Vibration is a result of rapid mechanical movement about a specific point at an elevated frequency.  Aging 
effects resulting from vibration have no correlation to the atmosphere defined as Air - Indoor.

The aging stressors chemical contamination, corrosion, and oxidation are related to environments in which chemical vapors and water vapor create adverse localized 
environments.  The environment "Air - Indoor" is a controlled mild environment which does not have concentrations of chemical vapors and moisture of significant amounts to 
create an adverse environment.   

Since the in-scope fuse holders at MNGP are operated in an "Air - Indoor" environment which are exposed to low heat and radiation, are operated below their design current, 
are not mounted on vibrating equipment, are not removed frequently and are not exposed to an environment conducive to corrosion or chemical contamination.  No aging 
effect requiring management are applicable and therefore no aging management program is required.  

Response 4. Fatigue is an aging effect resulting from repetitive mechanical stress over a period of time.  The aging effect of fatigue has no correlation to the environment Air - 
Indoor.

Ohmic heating, thermal cycling, and electrical transients are functions of the current and voltage applied and have no correlation to fatigue.  

The aging stressor frequent manipulation is not dependent on the atmosphere.  Frequent manipulation is a result of removing and reinstalling the fuse from the fuse holder on 
a frequent time period.  Aging effects resulting from frequent manipulation have a correlation to fatigue.  However, the in-scope fuse holders at MNGP do not have the fuses 
removed and reinstalled on a frequent basis.  Therefore, fatigue is not a aging effect which requires management.

The aging stressor vibration is not dependent on the atmosphere.  Vibration is a result of rapid mechanical movement about a specific point at an elevated frequency.  Aging 
effects resulting from vibration have a correlation to fatigue.  However, the in-scope fuse holders at MNGP are mounted on rigid walls and are not subject to vibration and 
subsequently do not have any aging effect which requires management.

The aging stressors chemical contamination, corrosion, and oxidation are related to environments in which chemical vapors and water vapor create adverse localized 
environments and have no correlation to the aging effect fatigue.  

Response 5. A review of plant operating experience did not reveal any aging effects caused by ohmic heating, thermal cycling, electrical transients, frequent manipulation, 
vibration, chemical contamination, corrosion, and oxidation related to fuse holders installed in an indoor controlled air environment (i.e. Air - indoor).  ISG-05 states: "Where 
environments or operating conditions preclude such aging effects (e.g., fuse holders not subject to vibration from rotating machinery), they need not be addressed by the 
AMP."

Response 6. The MNGP aging management review evaluated fuse holder metal clamps and determined that there were no aging effects which required an AMP as conveyed 
by GALL, Revision 1.
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Response 7. Thermal cycling is an aging effect associated with power circuit operations.  Operating low current fuse holders below the design current rating will eliminate the 
aging effect of thermal cycling.  Typically, control fuse holders are rated far in excess of the fuse rating.  The fuse will limit the current to values well below the rating of the 
fuse holder.  The low current values experienced by control circuits typically do not create thermal cycling effects.

Response 8. Electrical transients which create aging effects are those associated with power applications.  (i.e. Large surge current in transformers, and power cables)  These 
transients affect the insulation of the device and if sufficient and frequent enough, may weaken the insulation over a period of time. The in-scope fuse holders at MNGP 
provide electrical power to fire detection components.  These components are low voltage and low current applications.  Any fault current sufficient enough to activate the fuse 
would result in an inspection of the fuse holder, when the fuse was replaced.  This inspection would identify any damage to the fuse holder.  The fuse is a current limiting 
device which protects down stream devices and limits current transients.  The voltage rating of most low voltage devices are significantly higher than the operating voltage. 
(i.e. Most 120 V circuit components are rated at 600V or 1000V)
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Assoc LRA Section - 3.6.2

1.  The aging management review for fuse holders states: The fuses located in Panels C-157A thru H provide power to the HCU SCRAM pilot solenoid valves.  The fuses are 
not required to support a safety-related function in which the failure of a fuse precludes a safety function from being accomplished.  The failure of the fuse or fuse holders will 
de-energize the scram solenoid and insert the corresponding control rod.  The fuse function is failsafe.  Failure of the fuse does not preclude a safety function from being 
performed.  Therefore, these fuses are not within the scope of license renewal and no aging management program is required.  Section 4.2.1 of the aging management review 
for fuse holders conveys that aging effects of fuse holders (in circuits whose safety function is failsafe) will cause failure (or opening) of the fuse.  Explain why aging effects for 
fuse holders will always cause the failure (or opening) of the fuse.  Explain why the aging effects identified for fuse holders which do not cause the failure or opening of the 
fuse do not require aging management.

The intent of Section 4.2.1 of AMR - Fuse Holders Rev 1 is not clear.  The intent of the paragraph was to state that failure of the fuse or fuse holder would not prevent the 
safety-related function from being performed.  That is, a failure mechanism which results in an open circuit of either the fuse or fuse holder will not prevent the intended 
function of de-energizing the solenoid valves.  A failure mechanism which results in the circuit being grounded (i.e. failure of the insulating properties of the fuse holder) could 
result in a short circuit condition.  This condition could also result in de-energizing the solenoid valves.  For a component to be within the scope of License Renewal and 
subject to aging management review, it must meet the criteria established in 10 CFR 54.4(a)(1) "Safety-related systems, structures, and components which are those relied 
upon to remain functional during and following design basis events (as defined in 10 CFR 50.49(b)(1)) to ensure the following functions--."  

The HCU SCRAM pilot solenoid valve fuse holders are not relied upon to remain functional.  No credible failure of the fuse holders will prevent the SCRAM solenoids from 
performing their intended function.  During a SCRAM initiation, the fuse holders do not perform any intended function.  That is, the fuses and fuse holders are not actuated, 
removed or manipulated in any manner.  The scram solenoid valve circuits are de-energized by a relay contact upstream of the fuse. These relay contacts are located in 
Control Room Panels C15, C16 or C17.  During and after a SCRAM, the fuse and fuse holders are completely de-energized.

Question:

Draft Response:

Sufficient per NRCStatus: Ron Siepel MNGP Owner: ElectricalDiscipline:AMR AuditSource:

Audit Question No.: 3.6.2-2-06

Author: Knox

Potential 
Submittal on 

Date Received: 7/27/2005

Final Response: The intent of Section 4.2.1 of the aging management review for fuse holders is not clear.  The intent of the paragraph was to state that failure of the fuse or fuse holder would 
not prevent the safety-related function from being performed.  That is, a failure mechanism which results in an open circuit of either the fuse or fuse holder will not prevent the 
intended function of de-energizing the solenoid valves.  A failure mechanism which results in the circuit being grounded (i.e. failure of the insulating properties of the fuse 
holder) could result in a short circuit condition.  This condition could also result in de-energizing the solenoid valves.  For a component to be within the scope of License 
Renewal and subject to aging management review, it must meet the criteria established in 10 CFR 54.4(a)(1) "Safety-related systems, structures, and components which are 
those relied upon to remain functional during and following design basis events (as defined in 10 CFR 50.49(b)(1)) to ensure the following functions--."  

The HCU SCRAM pilot solenoid valve fuse holders are not relied upon to remain functional.  No credible failure of the fuse holders will prevent the SCRAM solenoids from 
performing their intended function.  During a SCRAM initiation, the fuse holders do not perform any intended function.  That is, the fuses and fuse holders are not actuated, 
removed or manipulated in any manner.  The scram solenoid valve circuits are de-energized by a relay contact upstream of the fuse. These relay contacts are located in 
Control Room Panels C15, C16 or C17.  During and after a SCRAM, the fuse and fuse holders are completely de-energized.

Potential LRA 
Update Required
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Assoc LRA Section - 3.6.2

Of the materials from which a non-segregated phase bus is fabricated, it is not clear from information presented in Table 3.6.2-4 of the LRA that every material has an aging 
effect requiring management.

1. Provide clarification.  
2. For each material that does not have an aging effect requiring management, provide an evaluation for the no aging effect conclusion.
3. For each material that does have an aging effect requiring management, describe the bases for the conclusion.

The information requested is found in the Aging Management Review document titled "Off Site Power / SBO Recovery Path".  The specific section which addresses the non-
segregated phase bus is Section 4.2.1 Non-Segregated Phase Bus.  Table 4.2-1 lists the materials found in the non-segregated electrical bus.  Possible aging stressors 
affecting these materials and aging mechanisms are identified.  The corresponding aging effect is then identified.  This table reflects information and industry guidance 
provided in the following documents:  SAND96-0344, Aging Management Guideline for Commercial Nuclear Power Plants Electrical Cable and Terminations and License 
Renewal Electrical Handbook.

The following is a summary of that table:
Material: Noryl Insulation Sleeving (CAL-LEX II) Polyphenylene Oxide or (PPO) Polyphenylene Ether (PPE).  Stressor: Heat and radiation in the presence of oxygen.  Aging 
Mechanism: Thermal degradation of organics, Radiolysis of organics, radiation-induced oxidation.  Aging Effects: Embrittlement, cracking, discoloration

Material:  Electrical Tape: Glass Tape, Irrethene Tape, Scotch 33+(PVC) and Scotch 130C(EPR).  Stressor: Heat and radiation in the presence of oxygen.  Aging Mechanism: 
Thermal degradation of organics, radiolysis of organics, radiation-induced oxidation.  Aging Effects: Embrittlement, cracking, discoloration

Material:  RTV Silicon Rubber.  Stressor: Heat and radiation in the presence of oxygen.  Aging Mechanism: Thermal degradation of organics, radiolysis of organics, radiation-
induced oxidation.  Aging Mechanism: Embrittlement, cracking, discoloration

Material:  Rigid Bus Parts: Steel / Aluminum Housing and Support Channel.  Stressor: Vibration.   Aging Mechanism: Fatigue cracking.  Aging Effects: Cracking - leading to 
loss of function for the part

Material:  Porcelain insulators (Victor Class A-30 No. 5850).  Stressor: Airborne contaminates and moisture.  Aging Mechanism: Corrosion, surface contamination.  Aging 
Effects: Cracking - leading to loss of function for the part.

Material: Copper, Silver Plating, Bolting (Stainless Steel, bronze).  Stressor: Thermal cycling, moisture.   Aging Mechanism: Thermal expansion and contraction, corrosion.  
Aging Effects: Loosening of connection, Oxidation and corrosion of connecting surfaces.

Assessment of Temperature and Radiation on Insulation
The bus duct supplied by The Calvert Company is a copper bus insulated with Noryl sleeve insulation.  Bolted joints are insulated with either Noryl boots or Scotch 130C 
insulating tape.  Noryl is a registered trademark of General Electric for a Polyphenylene Oxide (PPO) or Polyphenylene Ether (PPE) based insulation material.  Scotch 130C 
insulating tape is an Ethylene Propylene Rubber (EPR) insulation.   The bus duct supplied by General Electric is a copper bus with unknown insulation.  Per the original 
material receiving report, boots, glass tape, irrethene tape and U311 varnish were supplied with the bus to provide insulation at the bus connections.  However, specific 
information related to these materials is not available.

EPRI 1003057 License Renewal Electrical Handbook provides a 60-year service-limiting environment for EPR insulation of 167°F (75ºC) and 5.0E7 RADs.  The EPR 
insulation used in the non-segregated phase bus is subject to a temperature of 107ºF (42ºC) outdoors and normal background radiation levels, and is subject to an average 

Question:
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temperature of 85ºF (29ºC) indoors and a radiation dose of 4.20E5.  

The 60-year service-limiting environment for Noryl, glass tape, irrethene tape and U311 varnish is not readily available. 

Although, per industry standards, non-segregated phase bus is normally designed not to exceed a maximum 65ºC temperature rise in a 40ºC service environment, 
documentation to confirm compliance to this standard could not be obtained for MNGP.  The 2000 amp non-segregated phase bus that feed the 4.16kV buses #11 and #13 
from transformers 1R and 2R have been de-rated to a maximum of 1500 amps due to the fire penetration seals installed inside the bus ducts.  Operating the bus at 75% of its 
original rating significantly reduces heating, since ohmic heating is related to the square of the current (I*I*R).  This reduction in ohmic heating (>43%) significantly reduces the 
maximum temperature rise experienced by the insulation.  Based on the de-rated bus values, the insulation is exposed to temperature rises much less than normal design 
values. 

Therefore, based on this evaluation, there are no aging effects requiring management for EPR insulation tape due to temperature and radiation for the period of extended 
operation.  However, since materials with unevaluated service-limiting lifetimes provide insulation for the non-segregated phase bus, and since MNGP has an established 
phase bus inspection PM, MNGP will commit to a non-segregated bus inspection Aging Management Program (AMP) to ensure the intended function is maintained during the 
period of extended operation.

Assessment of Temperature and Radiation on Silicon Caulk
The non-segregated phase bus preventive maintenance procedures specify the use of RTV Silicone (rubber) sealant to seal the housing enclosure.  The License Renewal 
Electrical Handbook establishes the following service limiting thresholds for silicone rubber:

60 -Year Service Limiting Temperature = 273°F 
60 -Year Service Limiting Dose = 3 x 106 RADs

The silicon rubber is subject to a temperature of 107ºF (42ºC) outdoors and normal background radiation levels, and is subject to an average temperature of 85ºF (29ºC) 
indoors and a radiation dose of 4.20E5. This service temperature and radiation dose is below the 60-year service-limiting temperature for silicon rubber.  Additionally, the 
silicon seals on the removable covers are replace each time the bus is inspected, which is scheduled every other refueling outage by the CHAMPS repetitive tasking module, 
and can be considered a consumable, not subject to aging management review.  Therefore, temperature and radiation are not applicable stressors for silicon rubber and no 
aging effects requiring management are required for silicon rubber due to temperature and radiation for the period of extended operation.

Assessment of Vibration on Rigid Bus
Phase bus is typically connected to static equipment that does not normally vibrate.  MNGP non-segregated phase bus is rigidly connected between the station’s auxiliary 
transformers and the 4.16kV switchgear.  The non-segregated phase bus is supported by static structural components attached to concrete footings, concrete structures, and 
building structural steel.  Due to the mass and rigidity of the supporting structures, vibration is not considered an applicable stressor for phase bus installed at MNGP.  
Therefore, there are no aging effects requiring management for rigid bus due to vibration for the period of extended operation.

Assessment of Surface Oxidation
The bus bar installed in the non-segregated phase bus at MNGP is silver plated copper.  Silver plating fills in the rougher surfaces of the copper bar, creates a smoother and 
highly conductive surface, and when compressed (bolted) blends/bonds with the other silver plated surface to create a higher percentage area of direct metal-to-metal contact 
for more current flow capabilities while preventing oxides (excludes oxygen at the many points or surfaces of direct contact) from forming.  Additionally, the bus bar is installed 
in an enclosed housing sealed from the external environment with gasket material and RTV silicon rubber sealant.  In addition to the sealed environment, there are duct 
heaters installed in the portion of the phase bus located external to the turbine building.  The regulated temperature and protection from external contaminates assist in the 
prevention of surface oxidation and corrosion of the non-segregated phase bus.  The non-segregated phase bus is inspected on a regular maintenance interval (typically every 
other refueling cycle) to identify any aging effects. Therefore, there are no aging effects requiring management for bus bar surface oxidation for the period of extended 
operation.

Assessment of Porcelain Insulators
The insulators supporting the bus are not exposed to contaminates nor moisture.  The external bus enclosure provides protection from external contaminates and moisture 
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resulting from atmospheric conditions.  The bus duct heaters provide an elevated temperature environment which prevents moisture condensation.  Therefore, the aging 
mechanisms of corrosion and surface contamination are significantly reduced or eliminated.  Therefore, there are no aging effects requiring management related to cracking 
for the period of extended operation.

Assessment of Thermal Cycling of Bolted Connections
The non-segregated phase bus supplies station auxiliary power from either the 1R Transformer or the 2R Transformer.  The buses are not subject to thermal cycling since 
they are either continuously energized or are de-energized and in standby.  The normal lineup is Transformer 2R supplying power with Transformer1R in ready reserve. Only 
during required maintenance is the lineup changed.  The 2000 amp bus that feed the 4.16kV buses #11 and #13 from transformers 1R and 2R have been derated to a 
maximum of 1500 amps (bus ducts were rated at rated at 2000 amps) due to the fire penetration seals installed inside the bus ducts. The buses are scheduled for inspection 
every other cycle by the CHAMPS repetitive tasking module and the work is performed by preventive maintenance (PMs) procedures.  All outside bus duct covers are 
removed for these inspections.  The PMs inspect the bus located outside the turbine building for moisture and foreign material.  Additionally, the 1R Transformer PM inspects 
for bus support damage and loose connections.  The PMs perform power factor tests and micro-ohm resistance measurements to identify any degradation in bus connections.
The Bolted Joint Maintenance and Application Guide (EPRI TR104213 Section 8.2 - Inspection of Electrical Bolted Joints) states that bolts should be inspected for evidence of 
overheating, signs of burning or discoloration, and indications of loose bolts.  The bolts should not be retorqued unless the joint requires service or the bolts are clearly loose.  
Verification of torque is not recommended.  The joint resistance of bolted joints using a low range ohmmeter is recommended.   

Assessment of Corrosion of Bolting Hardware
For the bus duct supplied by The Calvert Company, the bolting material for the bus connections, housing connections and bus duct to structural steel connections were all 
specified to be stainless steel.  Visual inspection of the exposed bolting material did not identify any corrosion associated with the stainless steel bolting connections.  Since 
stainless steel is not susceptible to corrosion resulting from moisture due to its chemical composition, corrosion due to moisture is not considered an aging effect requiring 
management. Bolting for the GE non-segregated phase bus internal to the plant is not exposed to moisture.   Therefore, there are no aging effects requiring management 
related to corrosion for the period of extended operation.

Final Response: The information requested is found in the aging management review document for off site power and SBO recovery path.  The specific section which addresses the non-
segregated phase bus is Section 4.2.1 Non-Segregated Phase Bus.  Table 4.2-1 lists the materials found in the non-segregated electrical bus.  Possible aging stressors 
affecting these materials and aging mechanisms are identified.  The corresponding aging effect is then identified.  This table reflects information and industry guidance 
provided in the following documents:  SAND96-0344, Aging Management Guideline for Commercial Nuclear Power Plants Electrical Cable and Terminations and License 
Renewal Electrical Handbook.

The following is a summary of that table:
Material: Noryl Insulation Sleeving (CAL-LEX II) Polyphenylene Oxide or (PPO) Polyphenylene Ether (PPE).  Stressor: Heat and radiation in the presence of oxygen.  Aging 
Mechanism: Thermal degradation of organics, Radiolysis of organics, radiation-induced oxidation.  Aging Effects: Embrittlement, cracking, discoloration

Material:  Electrical Tape: Glass Tape, Irrethene Tape, Scotch 33+(PVC) and Scotch 130C(EPR).  Stressor: Heat and radiation in the presence of oxygen.  Aging Mechanism: 
Thermal degradation of organics, radiolysis of organics, radiation-induced oxidation.  Aging Effects: Embrittlement, cracking, discoloration

Material:  RTV Silicon Rubber.  Stressor: Heat and radiation in the presence of oxygen.  Aging Mechanism: Thermal degradation of organics, radiolysis of organics, radiation-
induced oxidation.  Aging Mechanism: Embrittlement, cracking, discoloration

Material:  Rigid Bus Parts: Steel / Aluminum Housing and Support Channel.  Stressor: Vibration.   Aging Mechanism: Fatigue cracking.  Aging Effects: Cracking - leading to 
loss of function for the part

Material:  Porcelain insulators (Victor Class A-30 No. 5850).  Stressor: Airborne contaminates and moisture.  Aging Mechanism: Corrosion, surface contamination.  Aging 
Effects: Cracking - leading to loss of function for the part.

Material: Copper, Silver Plating, Bolting (Stainless Steel, bronze).  Stressor: Thermal cycling, moisture.   Aging Mechanism: Thermal expansion and contraction, corrosion.  
Aging Effects: Loosening of connection, Oxidation and corrosion of connecting surfaces.
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Assessment of Temperature and Radiation on Insulation
The bus duct supplied by The Calvert Company is a copper bus insulated with Noryl sleeve insulation.  Bolted joints are insulated with either Noryl boots or Scotch 130C 
insulating tape.  Noryl is a registered trademark of General Electric for a Polyphenylene Oxide (PPO) or Polyphenylene Ether (PPE) based insulation material.  Scotch 130C 
insulating tape is an Ethylene Propylene Rubber (EPR) insulation.   The bus duct supplied by General Electric is a copper bus with unknown insulation.  Per the original 
material receiving report, boots, glass tape, irrethene tape and U311 varnish were supplied with the bus to provide insulation at the bus connections.  However, specific 
information related to these materials is not available.

EPRI 1003057 License Renewal Electrical Handbook provides a 60-year service-limiting environment for EPR insulation of 167°F (75ºC) and 5.0E7 RADs.  The EPR 
insulation used in the non-segregated phase bus is subject to a temperature of 107ºF (42ºC) outdoors and normal background radiation levels, and is subject to an average 
temperature of 85ºF (29ºC) indoors and a radiation dose of 4.20E5.  

The 60-year service-limiting environment for Noryl, glass tape, irrethene tape and U311 varnish is not readily available. 

Although, per industry standards, non-segregated phase bus is normally designed not to exceed a maximum 65ºC temperature rise in a 40ºC service environment, 
documentation to confirm compliance to this standard could not be obtained for MNGP.  The 2000 amp non-segregated phase bus that feed the 4.16kV buses #11 and #13 
from transformers 1R and 2R have been de-rated to a maximum of 1500 amps due to the fire penetration seals installed inside the bus ducts.  Operating the bus at 75% of its 
original rating significantly reduces heating, since ohmic heating is related to the square of the current (I*I*R).  This reduction in ohmic heating (>43%) significantly reduces the 
maximum temperature rise experienced by the insulation.  Based on the de-rated bus values, the insulation is exposed to temperature rises much less than normal design 
values. 

Therefore, based on this evaluation, there are no aging effects requiring management for EPR insulation tape due to temperature and radiation for the period of extended 
operation.  However, since materials with unevaluated service-limiting lifetimes provide insulation for the non-segregated phase bus, and since MNGP has an established 
phase bus inspection PM, MNGP will commit to a non-segregated bus inspection Aging Management Program (AMP) to ensure the intended function is maintained during the 
period of extended operation.

Assessment of Temperature and Radiation on Silicon Caulk
The non-segregated phase bus preventive maintenance procedures specify the use of RTV Silicone (rubber) sealant to seal the housing enclosure.  The License Renewal 
Electrical Handbook establishes the following service limiting thresholds for silicone rubber:

60 -Year Service Limiting Temperature = 273°F 
60 -Year Service Limiting Dose = 3E6 RADs

The silicon rubber is subject to a temperature of 107ºF (42ºC) outdoors and normal background radiation levels, and is subject to an average temperature of 85ºF (29ºC) 
indoors and a radiation dose of 4.20E5. This service temperature and radiation dose is below the 60-year service-limiting temperature for silicon rubber.  Additionally, the 
silicon seals on the removable covers are replace each time the bus is inspected, which is scheduled every other refueling outage by the CHAMPS repetitive tasking module, 
and can be considered a consumable, not subject to aging management review.  Therefore, temperature and radiation are not applicable stressors for silicon rubber and no 
aging effects requiring management are required for silicon rubber due to temperature and radiation for the period of extended operation.

Assessment of Vibration on Rigid Bus
Phase bus is typically connected to static equipment that does not normally vibrate.  MNGP non-segregated phase bus is rigidly connected between the station’s auxiliary 
transformers and the 4.16kV switchgear.  The non-segregated phase bus is supported by static structural components attached to concrete footings, concrete structures, and 
building structural steel.  Due to the mass and rigidity of the supporting structures, vibration is not considered an applicable stressor for phase bus installed at MNGP.  
Therefore, there are no aging effects requiring management for rigid bus due to vibration for the period of extended operation.

Assessment of Surface Oxidation
The bus bar installed in the non-segregated phase bus at MNGP is silver plated copper.  Silver plating fills in the rougher surfaces of the copper bar, creates a smoother and 
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highly conductive surface, and when compressed (bolted) blends/bonds with the other silver plated surface to create a higher percentage area of direct metal-to-metal contact 
for more current flow capabilities while preventing oxides (excludes oxygen at the many points or surfaces of direct contact) from forming.  Additionally, the bus bar is installed 
in an enclosed housing sealed from the external environment with gasket material and RTV silicon rubber sealant.  In addition to the sealed environment, there are duct 
heaters installed in the portion of the phase bus located external to the turbine building.  The regulated temperature and protection from external contaminates assist in the 
prevention of surface oxidation and corrosion of the non-segregated phase bus.  The non-segregated phase bus is inspected on a regular maintenance interval (typically every 
other refueling cycle) to identify any aging effects. Therefore, there are no aging effects requiring management for bus bar surface oxidation for the period of extended 
operation.

Assessment of Porcelain Insulators
The insulators supporting the bus are not exposed to contaminates nor moisture.  The external bus enclosure provides protection from external contaminates and moisture 
resulting from atmospheric conditions.  The bus duct heaters provide an elevated temperature environment which prevents moisture condensation.  Therefore, the aging 
mechanisms of corrosion and surface contamination are significantly reduced or eliminated.  Therefore, there are no aging effects requiring management related to cracking 
for the period of extended operation.

Assessment of Thermal Cycling of Bolted Connections
The non-segregated phase bus supplies station auxiliary power from either the 1R Transformer or the 2R Transformer.  The buses are not subject to thermal cycling since 
they are either continuously energized or are de-energized and in standby.  The normal lineup is Transformer 2R supplying power with Transformer1R in ready reserve. Only 
during required maintenance is the lineup changed.  The 2000 amp bus that feed the 4.16kV buses #11 and #13 from transformers 1R and 2R have been derated to a 
maximum of 1500 amps (bus ducts were rated at rated at 2000 amps) due to the fire penetration seals installed inside the bus ducts. The buses are scheduled for inspection 
every other cycle by the CHAMPS repetitive tasking module and the work is performed by preventive maintenance (PMs) procedures.  All outside bus duct covers are 
removed for these inspections.  The PMs inspect the bus located outside the turbine building for moisture and foreign material.  Additionally, the 1R Transformer PM inspects 
for bus support damage and loose connections.  The PMs perform power factor tests and micro-ohm resistance measurements to identify any degradation in bus connections.
The Bolted Joint Maintenance and Application Guide (EPRI TR104213 Section 8.2 - Inspection of Electrical Bolted Joints) states that bolts should be inspected for evidence of 
overheating, signs of burning or discoloration, and indications of loose bolts.  The bolts should not be retorqued unless the joint requires service or the bolts are clearly loose.  
Verification of torque is not recommended.  The joint resistance of bolted joints using a low range ohmmeter is recommended.   

Assessment of Corrosion of Bolting Hardware
For the bus duct supplied by The Calvert Company, the bolting material for the bus connections, housing connections and bus duct to structural steel connections were all 
specified to be stainless steel.  Visual inspection of the exposed bolting material did not identify any corrosion associated with the stainless steel bolting connections.  Since 
stainless steel is not susceptible to corrosion resulting from moisture due to its chemical composition, corrosion due to moisture is not considered an aging effect requiring 
management. Bolting for the GE non-segregated phase bus internal to the plant is not exposed to moisture.   Therefore, there are no aging effects requiring management 
related to corrosion for the period of extended operation.
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Assoc LRA Section - 3.2

1. Table Item 3.2.1-02 and 3.2-04 related to piping, fittings, pumps and valves in the Emergency Core Cooling System (ECCS).  

For carbon steel piping, fittings, pumps and valves in the ECCS, NUREG-1801, Vol. 2 (V.D.2.1-a, V.D.2.2-a, V.D.2.3-b) are subject to an environment of treated water 
(Int/Ext), treated water/steam and wet air/gas (Int).  The aging effect/mechanism is general corrosion of carbon steel components.  The Water Chemistry and One-Time 
Inspection aging management programs are credited with the components made of carbon steel in the environments listed.   Based on the AMR review it appears that the 
materials, environments and aging programs are consistent.  

Question:

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how galvanic corrosion occurs on the components of the ECCS in the 
environments listed?

Note 1: This is a generic questions that effects many lines  items (136) from the Excel Spreadsheet for the APR, CGC, CSP, HPC, PCM, RCI, RHR and SCT systems.  

Note 2: In addition, the HPC is not covered by the One-Time Inspection Program as noted in the table for LRA Section B.2.1.23.  The applicant apparently mislabeled HPC for 
HPCI (High Pressure Coolant Injection), which is covered by the One-Time Inspection Program.

1.  Note that Wet air/gas was treated the same as treated water for assigning the aging mechanism of galvanic corrosion.   EPRI 1003056, "Non-Class 1 Mechanical 
Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes galvanic corrosion - Galvanic corrosion occurs when materials with 
different electrochemical potentials are in contact in the presence of a corrosive environment. Galvanic corrosion can only progress if the dissimilar metals are in contact in the 
presence of an electrolyte. Control of galvanic corrosion in treated water systems is possible by following the EPRI Chemistry Guidelines for treated water systems. As treated 
water (per the Chemistry Guidelines) is a poor electrolyte, the dissimilar metals in this environment would experience little or no galvanic corrosion.  Components within treated 
water systems may exhibit galvanic corrosion if carbon steels, low alloy steels or cast iron materials are in contact with wrought austenitic stainless steel, CASS or nickel 
based alloys. (Cast iron and carbon steel are grouped together in the galvanic series chart and will, therefore, demonstrate similar susceptibility to this aging effect.  Galvanic 
corrosion may also be a concern at treated water system interfaces where connecting systems use carbon steel, low alloy steel or cast iron fittings and piping. However, 
dissolution of the ferritic materials would occur preferentially under these circumstances since the more corrosion resistant material (i.e., stainless steel or nickel-based alloy) 
acts as the cathode. The active (anodic) metal suffers an accelerated corrosion rate while the more noble (cathodic) metal experiences a reduced corrosion rate. 

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

2.  The LRA Systems were given three character abbreviations as shown on LRA Table 2.2-1, Plant Level Scoping Results.   The High Pressure Coolant Injection System is 
HPC.  Therefore, no LRA changes are required.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-01

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  Note that Wet air/gas was treated the same as treated water for assigning the aging mechanism of galvanic corrosion.   EPRI 1003056, "Non-Class 1 Mechanical 
Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes galvanic corrosion - Galvanic corrosion occurs when materials with 
different electrochemical potentials are in contact in the presence of a corrosive environment. Galvanic corrosion can only progress if the dissimilar metals are in contact in the 
presence of an electrolyte. Control of galvanic corrosion in treated water systems is possible by following the EPRI Chemistry Guidelines for treated water systems. As treated 
water (per the Chemistry Guidelines) is a poor electrolyte, the dissimilar metals in this environment would experience little or no galvanic corrosion.  Components within treated 
water systems may exhibit galvanic corrosion if carbon steels, low alloy steels or cast iron materials are in contact with wrought austenitic stainless steel, CASS or nickel 
based alloys. (Cast iron and carbon steel are grouped together in the galvanic series chart and will, therefore, demonstrate similar susceptibility to this aging effect.  Galvanic 
corrosion may also be a concern at treated water system interfaces where connecting systems use carbon steel, low alloy steel or cast iron fittings and piping. However, 
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dissolution of the ferritic materials would occur preferentially under these circumstances since the more corrosion resistant material (i.e., stainless steel or nickel-based alloy) 
acts as the cathode. The active (anodic) metal suffers an accelerated corrosion rate while the more noble (cathodic) metal experiences a reduced corrosion rate. 

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

2.  The LRA Systems were given three character abbreviations as shown on LRA Table 2.2-1, Plant Level Scoping Results.   The High Pressure Coolant Injection System is 
HPC.  Therefore, no LRA changes are required.
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Assoc LRA Section - 3.2

2. Table Item 3.2.1-02 and 3.2-04 related to piping, fittings, pumps and valves in the Emergency Core Cooling System (ECCS).  

For carbon steel piping, fittings, pumps and valves in the ECCS, NUREG-1801, Vol. 2 (V.D.2.1-a, V.D.2.2-a, V.D.2.3-b) are subject to an environment of treated water 
(Int/Ext), treated water/steam and wet air/gas (Int).  The aging effect/mechanism is general corrosion of carbon steel components.  The Water Chemistry and One-Time 
Inspection aging management programs are credited with the components made of carbon steel in the environments listed.   Based on the AMR review it appears that the 
materials, environments and aging programs are consistent.  

Question:

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how MIC occurs on the components of the ECCS in the environments 
listed?

Same notes as listed above. (i.e. 3.2-01)

1.  Note that Wet air/gas was treated the same as treated water for assigning the aging mechanism of MIC.   EPRI 1003056, "Non-Class 1 Mechanical Implementation 
Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes MIC -  Microbiologically influenced corrosion (MIC) is corrosive attack accelerated by the 
influence of microbiological activity.  MIC usually occurs at temperatures between 50 and 120°F, however, microbes can withstand a wide range of temperatures (15 to 210 
degrees F). These organisms have been observed in mediums with pH values between 0 and 10.5 and under pressures up to 15,000 psi.  Due to the number of different 
microorganisms involved in MIC and the wide array of environments that can support the growth of microbiological activity, material loss can be caused by a variety of different 
chemical reactions or material property changes. Typically, MIC is manifested as a localized loss of material similar to pitting type corrosion. The different types of microbes 
can grow with or
without oxygen and can thrive in many chemical environments. Some anaerobic organisms reduce sulfate to sulfide ions which influences both anodic and cathodic reactions 
on iron surfaces.  Several forms can metabolize NO3, which is used widely as a corrosion inhibitor. These species produce many different byproducts, resulting in accelerated 
corrosion of certain alloys, for example nitrate induced stress corrosion cracking. Some aerobic organisms produce sulfuric acid by oxidizing sulfur or sulfur-bearing 
compounds.   MIC is not likely in treated water systems where sulfates are low (less than 150 ppb). However, contamination of treated water systems can lead to MIC. One 
example of MIC in treated water components is torus damage at BWRs. Treated water systems typically are low in the nutrients required to sustain microorganisms, but in 
stagnant or low flowing areas, corrosion products and contaminants can accumulate and settle. The same contamination source for the microorganism could also allow 
introduction of the nutrients required to sustain these microbes. There are several sources of nutrients and microorganisms. Heat exchangers with treated water on one side 
and either raw water or lube oil on the other side have the potential for contamination if leakage exists for a considerable time period. In some cases the source of the treated 
water may have been contaminated, especially if the source is open to air or if there is inadequate control on makeup or other interfacing systems.  Maintenance of treated 
water system components can also result in contamination.

The aging mechanism was assigned for conservatism since the conditions necessary to cause MIC have the potential for being present in the components.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-02

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  Note that Wet air/gas was treated the same as treated water for assigning the aging mechanism of MIC.   EPRI 1003056, "Non-Class 1 Mechanical Implementation 
Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes MIC -  Microbiologically influenced corrosion (MIC) is corrosive attack accelerated by the 
influence of microbiological activity.  MIC usually occurs at temperatures between 50 and 120°F, however, microbes can withstand a wide range of temperatures (15 to 210 
degrees F). These organisms have been observed in mediums with pH values between 0 and 10.5 and under pressures up to 15,000 psi.  Due to the number of different 
microorganisms involved in MIC and the wide array of environments that can support the growth of microbiological activity, material loss can be caused by a variety of different 
chemical reactions or material property changes. Typically, MIC is manifested as a localized loss of material similar to pitting type corrosion. The different types of microbes 
can grow with or
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without oxygen and can thrive in many chemical environments. Some anaerobic organisms reduce sulfate to sulfide ions which influences both anodic and cathodic reactions 
on iron surfaces.  Several forms can metabolize NO3, which is used widely as a corrosion inhibitor. These species produce many different byproducts, resulting in accelerated 
corrosion of certain alloys, for example nitrate induced stress corrosion cracking. Some aerobic organisms produce sulfuric acid by oxidizing sulfur or sulfur-bearing 
compounds.   MIC is not likely in treated water systems where sulfates are low (less than 150 ppb). However, contamination of treated water systems can lead to MIC. One 
example of MIC in treated water components is torus damage at BWRs. Treated water systems typically are low in the nutrients required to sustain microorganisms, but in 
stagnant or low flowing areas, corrosion products and contaminants can accumulate and settle. The same contamination source for the microorganism could also allow 
introduction of the nutrients required to sustain these microbes. There are several sources of nutrients and microorganisms. Heat exchangers with treated water on one side 
and either raw water or lube oil on the other side have the potential for contamination if leakage exists for a considerable time period. In some cases the source of the treated 
water may have been contaminated, especially if the source is open to air or if there is inadequate control on makeup or other interfacing systems.  Maintenance of treated 
water system components can also result in contamination.

The aging mechanism was assigned for conservatism since the conditions necessary to cause MIC have the potential for being present in the components.
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Assoc LRA Section - 3.2

3. Table Item 3.2.1-03  related component in standby gas treatment, containment isolation and ECCS

For carbon steel damper housings, duct work, fans/blowers/housings, filters/strainers, flow elements, manifolds, piping and fittings, restricting orifices, thermowells and valve 
bodies in the ECCS, NUREG-1801, Vol. 2 (V.B.1-a, V.B.2-a, V.D.2.5-a) are subject to an environment of outside air (Int), plant indoor air (Ext/Int) and primary containment 
air.  The aging effect/mechanism is general corrosion of carbon steel components.  The One-Time Inspection and System Condition Monitoring are the aging management 
programs credited with the components made of carbon steel in the environments listed.   Based on the AMR review it appears that the materials, environments and aging 
programs are consistent.  

Question:

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how Galvanic Corrosion occurs on the components of the ECCS in the 
environments listed? (136 line items for Q 3 & 4)

EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix E, External Surfaces, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment.  Carbon and low-alloy steels 
have lower potentials than stainless steels and would be preferentially attacked in a galvanic couple.  The rate of galvanic corrosion is governed by the relative size of the 
anode to cathode. The material with the lower potential (higher on galvanic series) is the anode and it sacrifices to the cathode. If the anode is appreciably larger than the 
cathode, then the galvanic corrosion rate is slow. Conversely, if the anode is much smaller than the cathode, then the galvanic corrosion rate can be very fast in the presence 
of moisture and water. Galvanic corrosion can occur in the atmosphere, the severity of which depends largely on the type and amount of moisture present. A saltwater 
environment is more corrosive than a rural atmosphere, therefore, galvanic corrosion will be greater near the seashore than in a dry rural area. Galvanic corrosion does not 
occur when the metals are completely dry since there is no electrolyte to electrically couple the two materials.

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-03

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix E, External Surfaces, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment.  Carbon and low-alloy steels 
have lower potentials than stainless steels and would be preferentially attacked in a galvanic couple.  The rate of galvanic corrosion is governed by the relative size of the 
anode to cathode. The material with the lower potential (higher on galvanic series) is the anode and it sacrifices to the cathode. If the anode is appreciably larger than the 
cathode, then the galvanic corrosion rate is slow. Conversely, if the anode is much smaller than the cathode, then the galvanic corrosion rate can be very fast in the presence 
of moisture and water. Galvanic corrosion can occur in the atmosphere, the severity of which depends largely on the type and amount of moisture present. A saltwater 
environment is more corrosive than a rural atmosphere, therefore, galvanic corrosion will be greater near the seashore than in a dry rural area. Galvanic corrosion does not 
occur when the metals are completely dry since there is no electrolyte to electrically couple the two materials.

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

Potential LRA 
Update Required
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4. Table Item 3.2.1-03  related component in standby gas treatment, containment isolation and ECCS

For carbon steel fan/blower/housings, steam traps and turbines in the ECCS, NUREG-1801, Vol. 2 (V.D2.1-e, V.D2.5-a) are subject to an environment of primary containment 
air and wet air/gas (Int).  The aging effect/mechanism is general corrosion of carbon steel components.  The One-Time Inspection is the aging management program credited 
with the components made of carbon steel in the environments listed.   Based on the AMR review it appears that the materials, environments and aging programs are 
consistent.  

Question:

The component types listed are not consistent with NUREG-1801, Vol. 2.  Are these components (fans/blowers/housings, steam traps, turbines) covered for aging 
management consistent with NUREG-1801, Vol. 2? 

Note: HPC is listed for some of these components when it should be HPCI.

1.  NUREG 1801, Volume 2 line items V.D2.1-e and V.D2.5-a, require a plant specific aging management program to manage loss of material.  As stated in the question, the 
One-Time Inspection Program was credited in the LRA.  The One-Time Inspection Program is not a plant specific program and therefore a Note E (Consistent with NUREG-
1801 for material, environment and aging effect, but a different aging management program is credited) was assigned.  There is no variation of this note to indicate that the 
component type is different.  Therefore in cases where component types such as fans/blowers/housings, steam traps, turbines, etc, were being managed, MNGP, along with a 
Note E, also assigned a Plant Specific Note # 209 (Component is different but consistent with NUREG-1801 for material, environment and aging effect. The aging 
management program(s) referenced is appropriate for the aging effects/mechanisms identified and provides assurance that the aging effects/mechanisms are effectively 
managed through the period of extended operation).

2.  The LRA Systems were given three character abbreviations as shown on LRA Table 2.2-1 Plant Level Scoping Results.   The High Pressure Coolant Injection System is 
HPC.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-04

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  NUREG 1801, Volume 2 line items V.D2.1-e and V.D2.5-a, require a plant specific aging management program to manage loss of material.  As stated in the question, the 
One-Time Inspection Program was credited in the LRA.  The One-Time Inspection Program is not a plant specific program and therefore a Note E (Consistent with NUREG-
1801 for material, environment and aging effect, but a different aging management program is credited) was assigned.  There is no variation of this note to indicate that the 
component type is different.  Therefore in cases where component types such as fans/blowers/housings, steam traps, turbines, etc, were being managed, MNGP, along with a 
Note E, also assigned a Plant Specific Note # 209 (Component is different but consistent with NUREG-1801 for material, environment and aging effect. The aging 
management program(s) referenced is appropriate for the aging effects/mechanisms identified and provides assurance that the aging effects/mechanisms are effectively 
managed through the period of extended operation).

2.  The LRA Systems were given three character abbreviations as shown on LRA Table 2.2-1 Plant Level Scoping Results.   The High Pressure Coolant Injection System is 
HPC.

Potential LRA 
Update Required
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5.  Table Item 3.2.1-05  related component in standby gas treatment, containment isolation and ECCS

For carbon steel fans, turbines and valve bodies in the ECCS, NUREG-1801, Vol. 2 (V.D.2.1-e) are subject to an environment of outside air (Int), plant indoor air (Ext/Int) and 
primary containment air.  The aging effect/mechanism is general corrosion of carbon steel components.  The One-Time Inspection and System Condition Monitoring are the 
aging management programs credited with the components made of carbon steel in the environments listed.   Based on the AMR review it appears that the materials, 
environments and aging programs are consistent.  

Note: In the Excel spreadsheet this was listed under 3.2.1-3/5.
Note: HPC mislabeled, should be HPCI.

Question:

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how galvanic corrosion occurs on the components of the ECCS in the 
environments listed?

1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix E, External Surfaces, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment.  Carbon and low-alloy steels 
have lower potentials than stainless steels and would be preferentially attacked in a galvanic couple.  The rate of galvanic corrosion is governed by the relative size of the 
anode to cathode. The material with the lower potential (higher on galvanic series) is the anode and it sacrifices to the cathode. If the anode is appreciably larger than the 
cathode, then the galvanic corrosion rate is slow. Conversely, if the anode is much smaller than the cathode, then the galvanic corrosion rate can be very fast in the presence 
of moisture and water. Galvanic corrosion can occur in the atmosphere, the severity of which depends largely on the type and amount of moisture present. A saltwater 
environment is more corrosive than a rural atmosphere, therefore, galvanic corrosion will be greater near the seashore than in a dry rural area. Galvanic corrosion does not 
occur when the metals are completely dry since there is no electrolyte to electrically couple the two materials.

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

2.  The LRA Systems were given three character abbreviations as shown on LRA Table 2.2-1 Plant Level Scoping Results.   The High Pressure Coolant Injection System is 
HPC.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-05

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix E, External Surfaces, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment.  Carbon and low-alloy steels 
have lower potentials than stainless steels and would be preferentially attacked in a galvanic couple.  The rate of galvanic corrosion is governed by the relative size of the 
anode to cathode. The material with the lower potential (higher on galvanic series) is the anode and it sacrifices to the cathode. If the anode is appreciably larger than the 
cathode, then the galvanic corrosion rate is slow. Conversely, if the anode is much smaller than the cathode, then the galvanic corrosion rate can be very fast in the presence 
of moisture and water. Galvanic corrosion can occur in the atmosphere, the severity of which depends largely on the type and amount of moisture present. A saltwater 
environment is more corrosive than a rural atmosphere, therefore, galvanic corrosion will be greater near the seashore than in a dry rural area. Galvanic corrosion does not 
occur when the metals are completely dry since there is no electrolyte to electrically couple the two materials.

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

2.  The LRA Systems were given three character abbreviations as shown on LRA Table 2.2-1 Plant Level Scoping Results.   The High Pressure Coolant Injection System is 

Potential LRA 
Update Required
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HPC.

Assoc LRA Section - 3.2

6.  Table Item 3.2.1-10  related to the external surfaces of carbon steel components

For carbon steel damper housings, duct work, fans/blowers/housings, filters/strainers, flow elements, manifolds, piping and fittings, restricting orifices, thermowells and valve 
bodies in the ECCS, NUREG-1801, Vol. 2 (V.E.1-b)) are subject to an environment of plant indoor air (Ext) and primary containment air.  The aging effect/mechanism is 
general corrosion of carbon steel components.  The One-Time Inspection and System Condition Monitoring are the aging management programs credited with the 
components made of carbon steel in the environments listed.   Based on the AMR review it appears that the materials, environments and aging programs are consistent.  

Question:

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how Galvanic Corrosion occurs on the components of the ECCS in the 
environments listed? (144 line items)

EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix E, External Surfaces, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment.  Carbon and low-alloy steels 
have lower potentials than stainless steels and would be preferentially attacked in a galvanic couple.  The rate of galvanic corrosion is governed by the relative size of the 
anode to cathode. The material with the lower potential (higher on galvanic series) is the anode and it sacrifices to the cathode. If the anode is appreciably larger than the 
cathode, then the galvanic corrosion rate is slow. Conversely, if the anode is much smaller than the cathode, then the galvanic corrosion rate can be very fast in the presence 
of moisture and water. Galvanic corrosion can occur in the atmosphere, the severity of which depends largely on the type and amount of moisture present. A saltwater 
environment is more corrosive than a rural atmosphere, therefore, galvanic corrosion will be greater near the seashore than in a dry rural area. Galvanic corrosion does not 
occur when the metals are completely dry since there is no electrolyte to electrically couple the two materials.

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-06

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix E, External Surfaces, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment.  Carbon and low-alloy steels 
have lower potentials than stainless steels and would be preferentially attacked in a galvanic couple.  The rate of galvanic corrosion is governed by the relative size of the 
anode to cathode. The material with the lower potential (higher on galvanic series) is the anode and it sacrifices to the cathode. If the anode is appreciably larger than the 
cathode, then the galvanic corrosion rate is slow. Conversely, if the anode is much smaller than the cathode, then the galvanic corrosion rate can be very fast in the presence 
of moisture and water. Galvanic corrosion can occur in the atmosphere, the severity of which depends largely on the type and amount of moisture present. A saltwater 
environment is more corrosive than a rural atmosphere, therefore, galvanic corrosion will be greater near the seashore than in a dry rural area. Galvanic corrosion does not 
occur when the metals are completely dry since there is no electrolyte to electrically couple the two materials.

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

Potential LRA 
Update Required
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7.  Table Item 3.2.1-11  related to piping and fittings of CASS in the ECCS

The applicant states that the loss of fracture toughness due to thermal aging of CASS piping and fittings is not applicable since the thermal aging is assigned to the ASME 
Section XI ISI Subsections IWB, IWC, and IWD program.  Those CASS components subject to this aging effect are valves, and thus this screens out the component types 
listed (pipes and fittings) here from the scope of license renewal for thermal aging embrittlement.  These components are in a treated water environment where the aging 
effect is reduction of fracture toughness due to thermal aging.

Question: (relate to question from Bob Jackson, since systems overlapped)

Explain why any other CASS components do not experience this aging effect?

Location of valves where this aging effect applies?

(a) Only those CASS components, in scope for license renewal and requiring aging management, were screened based on the criteria listed in NUREG 1801, XI.M12 
"Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)", Element 1,  Scope of Program.  Only those components, which did not screen out, were listed as 
being susceptible to thermal aging embrittlement.

(b) The CASS components susceptible to reduction of fracture toughness due to thermal aging embrittlement are: 

Core Spray System valves: AO-14-13A,B, "11, 12 CS Testable Check Valve", shown on Dwg. LR-36248, at coordinates D4 and D5.  

RHR System valves: AO-10-46A,B "RHR DIV 1,2  LPCI Testable Ckv", shown on LR-36247,  Coordinate C6 and Dwg. LR-36246, Coordinate C2.

All four of these valves are Class 1 reactor coolant pressure boundary components exposed to a temperature greater than 482 degrees F.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-07

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: (a) Only those CASS components, in scope for license renewal and requiring aging management, were screened based on the criteria listed in NUREG 1801, XI.M12 
"Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)", Element 1,  Scope of Program.  Only those components, which did not screen out, were listed as 
being susceptible to thermal aging embrittlement.

(b) The CASS components susceptible to reduction of fracture toughness due to thermal aging embrittlement are: 

Core Spray System valves: AO-14-13A,B, "11, 12 CS Testable Check Valve", shown on Dwg. LR-36248, at coordinates D4 and D5.  

RHR System valves: AO-10-46A,B "RHR DIV 1,2  LPCI Testable Ckv", shown on LR-36247,  Coordinate C6 and Dwg. LR-36246, Coordinate C2.

All four of these valves are Class 1 reactor coolant pressure boundary components exposed to a temperature greater than 482 degrees F.

Potential LRA 
Update Required

Page 50 of 103Current as of  8/29/2005 4:03:43 PM



Monticello Nuclear Generating Plant
License Renewal Audit Questions  

Sorted by Status, NRC Reviewer/Auditor, and RAI/Question Number 

Assoc LRA Section - 3.2

8.  Table Item 3.2.1-12  related to Heat Exchanger components serviced by the Open-Cycle Cooling Water System

For stainless steel heat exchangers of the ECCS, NUREG-1801, Vol. 2 (V.D2-4a), are subject to an environment of treated water using the Open-Cycle Cooling Water 
System.  The aging effect/mechanism is heat degradation-fouling.  The applicant shows that Plant Chemistry Program and One-Time Inspection Program are credited with 
managing the effects of pitting and crevice corrosion, but not MIC.  Together with the One time Inspection Program there is aging management for stainless steel components 
in the environments described here.  A further evaluation of the detection of aging effects is required.  That is documented in Section B2.1.23/25 of the LRA..  

Question:

What aging managing program is used for managing the aging effects of MIC?

The LRA Table 1 items are extracted from NUREG 1800.  Since MIC is a new aging mechanism, it is not listed in Table 1 line 3.2.1-12, however the aging effect of loss of 
material is.  Therefore, loss of material due to MIC is managed with the Open-Cycle Cooling Water System, Plant Chemistry Program, and the One-Time Inspection 
Programs.  This is also shown in Table 3.2.2-7, Engineered Safety Features, Page 3-207.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-08

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: The LRA Table 1 items are extracted from NUREG 1800.  Since MIC is a new aging mechanism, it is not listed in Table 1 line 3.2.1-12, however the aging effect of loss of 
material is.  Therefore, loss of material due to MIC is managed with the Open-Cycle Cooling Water System, Plant Chemistry Program, and the One-Time Inspection 
Programs.  This is also shown in Table 3.2.2-7, Engineered Safety Features, Page 3-207.

Potential LRA 
Update Required
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9.  Table Item 3.2.1-13  related to components serviced by the Closed-Cycle Cooling System

For carbon steel piping, fittings, pumps and valves in the ECCS, NUREG-1801, Vol. 2 (V.D.2.4-c) are subject to an environment of treated water (Int/Ext).  The aging 
effect/mechanism is general corrosion, crevice corrosion and pitting of carbon steel and stainless steel components.  The Closed-Cooling Cycle System management program 
is credited with the components made of carbon/stainless steel in the environments listed.   Based on the AMR review it appears that the materials, environments and aging 
programs are consistent.  

Questions:

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how MIC occurs in the Heat Exchangers in the environments listed?

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how Galvanic Corrosion occurs in the Heat Exchangers in the 
environments listed?

1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes MIC -  Microbiologically 
influenced corrosion (MIC) is corrosive attack accelerated by the influence of microbiological activity.  MIC usually occurs at temperatures between 50 and 120°F, however, 
microbes can withstand a wide range of temperatures (15 to 210 degrees F). These organisms have been observed in mediums with pH values between 0 and 10.5 and under 
pressures up to 15,000 psi.  Due to the number of different microorganisms involved in MIC and the wide array of environments that can support the growth of microbiological 
activity, material loss can be caused by a variety of different chemical reactions or material property changes. Typically, MIC is manifested as a localized loss of material 
similar to pitting type corrosion. The different types of microbes can grow with or without oxygen and can thrive in many chemical environments. Some anaerobic organisms 
reduce sulfate to sulfide ions which influences both anodic and cathodic reactions on iron surfaces.  Several forms can metabolize NO3, which is used widely as a corrosion 
inhibitor. These species produce many different byproducts, resulting in accelerated corrosion of certain alloys, for example nitrate induced stress corrosion cracking. Some 
aerobic organisms produce sulfuric acid by oxidizing sulfur or sulfur-bearing compounds.   MIC is not likely in treated water systems where sulfates are low (less than 150 
ppb). However, contamination of treated water systems can lead to MIC. One example of MIC in treated water components is torus damage at BWRs. Treated water systems 
typically are low in the nutrients required to sustain microorganisms, but in stagnant or low flowing areas, corrosion products and contaminants can accumulate and settle. The 
same contamination source for the microorganism could also allow introduction of the nutrients required to sustain these microbes. There are several sources of nutrients and 
microorganisms. Heat exchangers with treated water on one side and either raw water or lube oil on the other side have the potential for contamination if leakage exists for a 
considerable time period. In some cases the source of the treated water may have been contaminated, especially if the source is open to air or if there is inadequate control 
on makeup or other interfacing systems.  Maintenance of treated water system components can also result in contamination.

The aging mechanism was assigned for conservatism since the conditions necessary to cause MIC have the potential for being present in the components.

2.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment. Galvanic corrosion can only 
progress if the dissimilar metals are in contact in the presence of an electrolyte. Control of galvanic corrosion in treated water systems is possible by following the EPRI 
Chemistry Guidelines for treated water systems. As treated water (per the Chemistry Guidelines) is a poor electrolyte, the dissimilar metals in this environment would 
experience little or no galvanic corrosion.  Components within treated water systems may exhibit galvanic corrosion if carbon steels, low alloy steels or cast iron materials are 
in contact with wrought austenitic stainless steel, CASS or nickel based alloys. (Cast iron and carbon steel are grouped together in the galvanic series chart and will, therefore, 
demonstrate similar susceptibility to this aging effect.  Galvanic corrosion may also be a concern at treated water system interfaces where connecting systems use carbon 
steel, low alloy steel or cast iron fittings and piping. However, dissolution of the ferritic materials would occur preferentially under these circumstances since the more corrosion 
resistant material (i.e., stainless steel or nickel-based alloy) acts as the cathode. The active (anodic) metal suffers an accelerated corrosion rate while the more noble 

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-09

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005 Potential LRA 
Update Required
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(cathodic) metal experiences a reduced corrosion rate. 

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.

Final Response: 1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes MIC -  Microbiologically 
influenced corrosion (MIC) is corrosive attack accelerated by the influence of microbiological activity.  MIC usually occurs at temperatures between 50 and 120°F, however, 
microbes can withstand a wide range of temperatures (15 to 210 degrees F). These organisms have been observed in mediums with pH values between 0 and 10.5 and under 
pressures up to 15,000 psi.  Due to the number of different microorganisms involved in MIC and the wide array of environments that can support the growth of microbiological 
activity, material loss can be caused by a variety of different chemical reactions or material property changes. Typically, MIC is manifested as a localized loss of material 
similar to pitting type corrosion. The different types of microbes can grow with or without oxygen and can thrive in many chemical environments. Some anaerobic organisms 
reduce sulfate to sulfide ions which influences both anodic and cathodic reactions on iron surfaces.  Several forms can metabolize NO3, which is used widely as a corrosion 
inhibitor. These species produce many different byproducts, resulting in accelerated corrosion of certain alloys, for example nitrate induced stress corrosion cracking. Some 
aerobic organisms produce sulfuric acid by oxidizing sulfur or sulfur-bearing compounds.   MIC is not likely in treated water systems where sulfates are low (less than 150 
ppb). However, contamination of treated water systems can lead to MIC. One example of MIC in treated water components is torus damage at BWRs. Treated water systems 
typically are low in the nutrients required to sustain microorganisms, but in stagnant or low flowing areas, corrosion products and contaminants can accumulate and settle. The 
same contamination source for the microorganism could also allow introduction of the nutrients required to sustain these microbes. There are several sources of nutrients and 
microorganisms. Heat exchangers with treated water on one side and either raw water or lube oil on the other side have the potential for contamination if leakage exists for a 
considerable time period. In some cases the source of the treated water may have been contaminated, especially if the source is open to air or if there is inadequate control 
on makeup or other interfacing systems.  Maintenance of treated water system components can also result in contamination.

The aging mechanism was assigned for conservatism since the conditions necessary to cause MIC have the potential for being present in the components.

2.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment. Galvanic corrosion can only 
progress if the dissimilar metals are in contact in the presence of an electrolyte. Control of galvanic corrosion in treated water systems is possible by following the EPRI 
Chemistry Guidelines for treated water systems. As treated water (per the Chemistry Guidelines) is a poor electrolyte, the dissimilar metals in this environment would 
experience little or no galvanic corrosion.  Components within treated water systems may exhibit galvanic corrosion if carbon steels, low alloy steels or cast iron materials are 
in contact with wrought austenitic stainless steel, CASS or nickel based alloys. (Cast iron and carbon steel are grouped together in the galvanic series chart and will, therefore, 
demonstrate similar susceptibility to this aging effect.  Galvanic corrosion may also be a concern at treated water system interfaces where connecting systems use carbon 
steel, low alloy steel or cast iron fittings and piping. However, dissolution of the ferritic materials would occur preferentially under these circumstances since the more corrosion 
resistant material (i.e., stainless steel or nickel-based alloy) acts as the cathode. The active (anodic) metal suffers an accelerated corrosion rate while the more noble 
(cathodic) metal experiences a reduced corrosion rate. 

The aging mechanism was assigned for conservatism since the conditions necessary to cause galvanic corrosion have the potential for being present in the components.
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10.  Table Item 3.2.1-14  related to ECCS valves and lines to and from the HPC (should be HPCI) and RCI pump turbines.

This entire line item is missing from the Excel Spreadsheet covering this topic.  The evaluator cannot determine if the applicant is consistent with NUREG-1801, Vol. 2.  

Question:

Where is the data to confirm Table 1 line item 3.2.1-14?

NUREG 1801 Chapter V does not contain a line item which covers ECCS piping in treated water susceptible to FAC, therefore, Table 1 line item 3.2.1-14 was not used.  
Instead ECCS piping and fittings, exposed to treated water, susceptible to FAC, used Table 1 line item 3.1.1-25, Table 2 line item IV.C1.1-c for a better match.

LRA Table 1 line item 3.2.1-14 needs to be revised from "Aging effect is managed by the Flow-Accelerated Corrosion Program." to "This line item is not used at MNGP"

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-10

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: NUREG 1801 Chapter V does not contain a line item which covers ECCS piping in treated water susceptible to FAC, therefore, Table 1 line item 3.2.1-14 was not used.  
Instead ECCS piping and fittings, exposed to treated water, susceptible to FAC, used Table 1 line item 3.1.1-25, Table 2 line item IV.C1.1-c for a better match.

LRA Table 1 line item 3.2.1-14 needs to be revised from "Aging effect is managed by the Flow-Accelerated Corrosion Program." to "This line item is not used at MNGP"

Potential LRA 
Update Required
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Assoc LRA Section - 3.2

11.  Table Item 3.3.1-08 related to piping, pump casings, and valve body and bonnets in shutdown cooling systems (Older BWRs)   

For CASS and stainless steel filters/strainers, manifolds piping and fittings, restricting orifices and valve bodies in the ECCS, NUREG-1801, Vol. 2 (VII.E.4.1-a,) are subject to 
an environment of treated water (Int/Ext), treated water/steam.  The aging effect/mechanism is pitting and crevice corrosion of CASS and stainless steel components.  The 
Water Chemistry and One-Time Inspection aging management programs are credited with the components made of carbon steel in the environments listed.   Based on the 
AMR review it appears that the materials, environments and aging programs are consistent.  

Question:

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how MIC occurs on the components in the environments listed? (192 line 
items)

Note: This is an overlap question for the Aux. System reviewer

1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes MIC -  Microbiologically 
influenced corrosion (MIC) is corrosive attack accelerated by the influence of microbiological activity.  MIC usually occurs at temperatures between 50 and 120°F, however, 
microbes can withstand a wide range of temperatures (15 to 210 degrees F). These organisms have been observed in mediums with pH values between 0 and 10.5 and under 
pressures up to 15,000 psi.  Due to the number of different microorganisms involved in MIC and the wide array of environments that can support the growth of microbiological 
activity, material loss can be caused by a variety of different chemical reactions or material property changes. Typically, MIC is manifested as a localized loss of material 
similar to pitting type corrosion. The different types of microbes can grow with or without oxygen and can thrive in many chemical environments. Some anaerobic organisms 
reduce sulfate to sulfide ions which influences both anodic and cathodic reactions on iron surfaces.  Several forms can metabolize NO3, which is used widely as a corrosion 
inhibitor. These species produce many different byproducts, resulting in accelerated corrosion of certain alloys, for example nitrate induced stress corrosion cracking. Some 
aerobic organisms produce sulfuric acid by oxidizing sulfur or sulfur-bearing compounds.   MIC is not likely in treated water systems where sulfates are low (less than 150 
ppb). However, contamination of treated water systems can lead to MIC. One example of MIC in treated water components is torus damage at BWRs. Treated water systems 
typically are low in the nutrients required to sustain microorganisms, but in stagnant or low flowing areas, corrosion products and contaminants can accumulate and settle. The 
same contamination source for the microorganism could also allow introduction of the nutrients required to sustain these microbes. There are several sources of nutrients and 
microorganisms. Heat exchangers with treated water on one side and either raw water or lube oil on the other side have the potential for contamination if leakage exists for a 
considerable time period. In some cases the source of the treated water may have been contaminated, especially if the source is open to air or if there is inadequate control 
on makeup or other interfacing systems.  Maintenance of treated water system components can also result in contamination.

The aging mechanism was assigned for conservatism since the conditions necessary to cause MIC have the potential for being present in the components.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-11

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix A, Treated Water, describes MIC -  Microbiologically 
influenced corrosion (MIC) is corrosive attack accelerated by the influence of microbiological activity.  MIC usually occurs at temperatures between 50 and 120°F, however, 
microbes can withstand a wide range of temperatures (15 to 210 degrees F). These organisms have been observed in mediums with pH values between 0 and 10.5 and under 
pressures up to 15,000 psi.  Due to the number of different microorganisms involved in MIC and the wide array of environments that can support the growth of microbiological 
activity, material loss can be caused by a variety of different chemical reactions or material property changes. Typically, MIC is manifested as a localized loss of material 
similar to pitting type corrosion. The different types of microbes can grow with or without oxygen and can thrive in many chemical environments. Some anaerobic organisms 
reduce sulfate to sulfide ions which influences both anodic and cathodic reactions on iron surfaces.  Several forms can metabolize NO3, which is used widely as a corrosion 
inhibitor. These species produce many different byproducts, resulting in accelerated corrosion of certain alloys, for example nitrate induced stress corrosion cracking. Some 
aerobic organisms produce sulfuric acid by oxidizing sulfur or sulfur-bearing compounds.   MIC is not likely in treated water systems where sulfates are low (less than 150 

Potential LRA 
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ppb). However, contamination of treated water systems can lead to MIC. One example of MIC in treated water components is torus damage at BWRs. Treated water systems 
typically are low in the nutrients required to sustain microorganisms, but in stagnant or low flowing areas, corrosion products and contaminants can accumulate and settle. The 
same contamination source for the microorganism could also allow introduction of the nutrients required to sustain these microbes. There are several sources of nutrients and 
microorganisms. Heat exchangers with treated water on one side and either raw water or lube oil on the other side have the potential for contamination if leakage exists for a 
considerable time period. In some cases the source of the treated water may have been contaminated, especially if the source is open to air or if there is inadequate control 
on makeup or other interfacing systems.  Maintenance of treated water system components can also result in contamination.

The aging mechanism was assigned for conservatism since the conditions necessary to cause MIC have the potential for being present in the components.

Assoc LRA Section - 3.2

12.  Table Item 3.4.1-02 related to piping and fittings, pump casings, and valve bodies and bonnets, tanks, tubes, tube sheets, channel head and shell (except main steam 
system)

For carbon steel piping and fittings, lines to feedwater heaters and steam drains, NUREG-1801, Vol. 2 (VIII.C.1-b and VIII.C.2-b,) are subject to an environment of steam 
(Int).  The aging effect/mechanism is wall thinning (FAC) general, pitting and crevice corrosion of carbon steel components.  The Water Chemistry, One-Time Inspection and 
Flow-Accelerated Corrosion Program are credited with the components made of carbon steel in the environments listed.   Based on the AMR review it appears that the 
materials, environments and aging programs are consistent.  

Question:

There is an aging mechanism listed that is not consistent with NUREG 1801 Vol. 2.  Please explain how MIC occurs on the components in the environments listed?

Note: This is an overlap question for the Aux. System reviewer

Loss of material due to MIC was not assumed when the internal environment of the component was exposed to only "Steam".  For components exposed to "Treated Water or 
Steam" MNGP conservatively assumed the aging mechanism MIC.  See response to questions # 3.2-2 and 3.2-8 for discussion of MIC in a treated water environment.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-12

Author: Lapp

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: Loss of material due to MIC was not assumed when the internal environment of the component was exposed to only "Steam".  For components exposed to "Treated Water or 
Steam" MNGP conservatively assumed the aging mechanism MIC.  See response to questions # 3.2-2 and 3.2-8 for discussion of MIC in a treated water environment.

Potential LRA 
Update Required
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Assoc LRA Section - 3.2

Related to the plant chemistry program and Note 25, which states that in some cases the chemistry program is not a viable option and that aging effects/mechanisms are not 
expected to be significant, the applicant uses the One-Time Inspection alone.

Question: Why are the aging effects/mechanisms not expected to be significant (due to environment?) and what are some of locations in the ESF where this is applicable.

For some components in the ESF Systems such as the SRV valve bodies/piping in the APR System and valve bodies associated with the turbine and the turbine casings 
proper in the HPC/RCI Systems, all in a wetted (highly purified reactor coolant condensation) air/gas environment, the NUREG 1801 recommended aging management 
program is not a viable option, and the aging effects/mechanisms are not expected to be significant. For these components, the One-Time Inspection Program is credited for 
managing the aging effect. The One-Time Inspection Program is a new AMP. The AMP includes (a) determination of the sample size based on an assessment of materials of 
fabrication, environment, plausible aging effects, and operating experience; (b) identification of the inspection locations in the system or component based on the aging effect; 
(c) determination of the examination technique, including acceptance criteria that would be effective in managing the aging effect for which the component is examined; and 
(d) evaluation of the need for follow-up examinations to monitor the progression of any aging degradation.  The results of these inspections will be evaluated for impact 
throughout the relevant systems at MNGP. Any corrective actions will be implemented through the corrective action program.  

NUREG 1801, XI.M32, One-Time Inspection, states:  "One-time inspection is needed to address concerns for the potential long incubation period for certain aging effects on 
structures and components. There are cases where either (a) an aging effect is not expected to occur but there is insufficient data to completely rule it out, or (b) an aging 
effect is expected to progress very slowly. For these cases, there is to be confirmation that either the aging effect is indeed not occurring, or the aging effect is occurring very 
slowly as not to affect the component or structure intended function. A one-time inspection of the subject component or structure is an acceptable option for this verification. 
One-time inspection is to provide additional assurance that either aging is not occurring or the evidence of aging is so insignificant that an aging management program is not 
warranted."  Based on plant-specific OE for these components identified with Note 25, the aging effects/mechanisms in these environments are not deemed to be significant 
and the One-Time Inspection Program will provide reasonable assurance that aging effects will be managed so that these systems and components will continue to perform 
their intended functions consistent with the current licensing basis through the period of extended operation.

Question:

Draft Response:

Sufficient per NRCStatus: Bill Roman MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-13

Author: Lapp

Potential 
Submittal on 

Date Received: 7/27/2005

Final Response: For some components in the ESF Systems such as the SRV valve bodies/piping in the APR System and valve bodies associated with the turbine and the turbine casings 
proper in the HPC/RCI Systems, all in a wetted (highly purified reactor coolant condensation) air/gas environment, the NUREG 1801 recommended aging management 
program is not a viable option, and the aging effects/mechanisms are not expected to be significant. For these components, the One-Time Inspection Program is credited for 
managing the aging effect. The One-Time Inspection Program is a new AMP. The AMP includes (a) determination of the sample size based on an assessment of materials of 
fabrication, environment, plausible aging effects, and operating experience; (b) identification of the inspection locations in the system or component based on the aging effect; 
(c) determination of the examination technique, including acceptance criteria that would be effective in managing the aging effect for which the component is examined; and 
(d) evaluation of the need for follow-up examinations to monitor the progression of any aging degradation.  The results of these inspections will be evaluated for impact 
throughout the relevant systems at MNGP. Any corrective actions will be implemented through the corrective action program.  

NUREG 1801, XI.M32, One-Time Inspection, states:  "One-time inspection is needed to address concerns for the potential long incubation period for certain aging effects on 
structures and components. There are cases where either (a) an aging effect is not expected to occur but there is insufficient data to completely rule it out, or (b) an aging 
effect is expected to progress very slowly. For these cases, there is to be confirmation that either the aging effect is indeed not occurring, or the aging effect is occurring very 
slowly as not to affect the component or structure intended function. A one-time inspection of the subject component or structure is an acceptable option for this verification. 
One-time inspection is to provide additional assurance that either aging is not occurring or the evidence of aging is so insignificant that an aging management program is not 
warranted."  Based on plant-specific OE for these components identified with Note 25, the aging effects/mechanisms in these environments are not deemed to be significant 
and the One-Time Inspection Program will provide reasonable assurance that aging effects will be managed so that these systems and components will continue to perform 
their intended functions consistent with the current licensing basis through the period of extended operation.

Potential LRA 
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Assoc LRA Section - 3.2

In the LRA Table 1 line item 3.2.1-09, the applicant states that plugging of nozzles and flow orifices due to general corrosion is not applicable to the drywell and suppression 
nozzles and flow orifices.  The LRA states that further evaluation is documented in SRP subsection 3.2.2.2.7.  SRP subsection 3.2.2.2.7, "Buildup of Deposits Due to 
Corrosion," could occur in the spray nozzles and flow orifices of the drywell.  The GALL recommends further evaluation.  The LRA section 3.2.2.2.7 states the drywell 
suppression components are fabricated from copper alloy materials, which are not susceptible to loss of material from general corrosion.  The applicant concludes that since 
the GALL line item did not address copper, no aging management is required.  

Question: Does this mean that another aging mechanism could occur on these components, what environments preclude any aging effects?

Plugging of the RHR System copper alloy drywell and torus spray nozzles due to general corrosion is not an applicable aging mechanism since loss of material due to general 
corrosion does not apply to copper alloys.  Additionally, there are no copper alloy flow orifices installed at MNGP.  IAW the EPRI Mechanical Implementation Guideline and 
Mechanical Tools, Revision 3, copper and copper-based alloys are not susceptible to general corrosion in a treated water environment.  However, copper alloys in a treated 
water environment are susceptible to loss of material due to crevice corrosion, MIC, pitting corrosion and selective leaching.  Loss of material due to crevice corrosion, MIC 
and pitting corrosion are managed by both the Plant Chemistry Program and the One-Time Inspection Program.  Loss of material due to selective leaching is managed by the 
Selective Leaching of Materials Program.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-14

Author: Lapp

Potential 
Submittal on 

Date Received: 7/27/2005

Final Response: Plugging of the RHR System copper alloy drywell and torus spray nozzles due to general corrosion is not an applicable aging mechanism since loss of material due to general 
corrosion does not apply to copper alloys.  Additionally, there are no copper alloy flow orifices installed at MNGP.  IAW the EPRI Mechanical Implementation Guideline and 
Mechanical Tools, Revision 3, copper and copper-based alloys are not susceptible to general corrosion in a treated water environment.  However, copper alloys in a treated 
water environment are susceptible to loss of material due to crevice corrosion, MIC, pitting corrosion and selective leaching.  Loss of material due to crevice corrosion, MIC 
and pitting corrosion are managed by both the Plant Chemistry Program and the One-Time Inspection Program.  Loss of material due to selective leaching is managed by the 
Selective Leaching of Materials Program.

Potential LRA 
Update Required
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Assoc LRA Section - 3.2

For Heat exchangers in the HPC subject to pitting corrosion made of copper in an external steam environment.  There is no line item listed in ESF Table X.2 referencing the 
NUREG-1801, Vol. 2.   NUREG 1801, Vol. 2 Rev. 1 (Jan. 2005) is referenced and shows that this material, and aging effect, are consistent.  However, the environment of 
steam is not consistent, the GALL shows treated water.  The aging management program credited are the One Time Inspection Program and the Plant Chemistry Program.  
NUREG 1801 Vol. 2, Rev. 1 (Jan. 2005)  mentions that a plant specific program will be needed and that further evaluation is required. 

Question: Please provide a justification for selection of this environment for this components in as opposed to the environment listed in NUREG 1801, Vol. 2.

Although Chapter V of NUREG-1801, Volume 2, Revision 1, dated January 2005 does identify a line item for copper alloy heat exchanger tubes in a treated water environment 
that is relevant to the HPC System heat exchanger tubes, the April 2001 edition of the GALL does not.  Thus, the "J, 204" Notes were utilized in Table 3.2.2-4 since the MNGP 
AMR effort was performed IAW the April 2001 edition of the GALL.  The precedence review data for this same HPC line item, performed IAW the January 2005 edition of the 
GALL, identifies Note E as consistent with the GALL since, IAW the MNGP materials science evaluations, a steam environment is evaluated in the same manner as the 
treated water environment as was specified in this January 2005 GALL line item.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.2-15

Author: Lapp

Potential 
Submittal on 

Date Received: 7/27/2005

Final Response: Although Chapter V of NUREG-1801, Volume 2, Revision 1, dated January 2005 does identify a line item for copper alloy heat exchanger tubes in a treated water environment 
that is relevant to the HPC System heat exchanger tubes, the April 2001 edition of the GALL does not.  Thus, the "J, 204" Notes were utilized in Table 3.2.2-4 since the MNGP 
AMR effort was performed IAW the April 2001 edition of the GALL.  The precedence review data for this same HPC line item, performed IAW the January 2005 edition of the 
GALL, identifies Note E as consistent with the GALL since, IAW the MNGP materials science evaluations, a steam environment is evaluated in the same manner as the 
treated water environment as was specified in this January 2005 GALL line item.

Potential LRA 
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Assoc LRA Section - 3.4

1. Some line items in Table 1 #3.4.1-02 identify loss of material due to galvanic corrosion managed by the one-time inspection. The LRA, Section B2.1.23, does not identify 
galvanic corrosion as an aging effect that it will manage. 

Questions:

a. Does galvanic corrosion exist in the turbine generator system and in the other components that are listed?

b. How does the one-time inspection manage the effects of galvanic corrosion, given that LRA, Section B2.1.23, does not identify galvanic corrosion as an aging effect?

1.  MNGP hasn’t had any plant specific operating experience with galvanic corrosion in the TGS System.  The aging mechanism was assigned for conservatism since the 
conditions necessary to cause galvanic corrosion have the potential for being present in the components.

2.  LRA B2.1.23 One-Time Inspection, states. "The program will manage the aging effects due to corrosion, cracking, erosion, fouling, fretting, or thermal exposure."  Galvanic 
corrosion would be identified under corrosion.

The aging mechanism galvanic corrosion results in the aging effect - Loss of Material. Loss of Material is managed by the Plant Chemistry and the One-Time Inspection 
Programs.  The One Time Inspection Program verifies the effectiveness of the Plant Chemistry Program.   In accordance with NUREG 1801, XI.M2 "Water Chemistry", the 
main objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and stress corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification 
of the effectiveness of the chemistry control program is undertaken to ensure that significant degradation is not occurring and the component intended function will be 
maintained during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable verification program is a one-time inspection of selected components at 
susceptible locations in the system. The scope of the One-Time Inspection Program includes activities to validate the effectiveness of the Plant Chemistry Program by 
verifying that unacceptable degradation is not occurring in various components and systems. This program includes one-time inspections to monitor a component's 
degradation using a variety of non-destructive examination (NDE) methods.  The One Time Inspection Program activities include:

(a) determination of the sample size based on an assessment of materials of fabrication, environment, plausible aging effects, and operating experience
(b) identification of the inspection locations in the system or component based on the aging effect
(c) determination of the examination technique, including acceptance criteria that would be effective in managing the aging effect for which the component is examined
(d) evaluation of the need for follow-up examinations to monitor the progression of any identified aging degradation.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-01

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response:
1.  MNGP hasn’t had any plant specific operating experience with galvanic corrosion in the TGS System.  The aging mechanism was assigned for conservatism since the 
conditions necessary to cause galvanic corrosion have the potential for being present in the components.

2.  LRA B2.1.23 One-Time Inspection, states. "The program will manage the aging effects due to corrosion, cracking, erosion, fouling, fretting, or thermal exposure."  Galvanic 
corrosion would be identified under corrosion.

The aging mechanism galvanic corrosion results in the aging effect - Loss of Material. Loss of Material is managed by the Plant Chemistry and the One-Time Inspection 
Programs.  The One Time Inspection Program verifies the effectiveness of the Plant Chemistry Program.   In accordance with NUREG 1801, XI.M2 "Water Chemistry", the 
main objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and stress corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification 
of the effectiveness of the chemistry control program is undertaken to ensure that significant degradation is not occurring and the component intended function will be 

Potential LRA 
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maintained during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable verification program is a one-time inspection of selected components at 
susceptible locations in the system. The scope of the One-Time Inspection Program includes activities to validate the effectiveness of the Plant Chemistry Program by 
verifying that unacceptable degradation is not occurring in various components and systems. This program includes one-time inspections to monitor a component's 
degradation using a variety of non-destructive examination (NDE) methods.  The One Time Inspection Program activities include:

(a) determination of the sample size based on an assessment of materials of fabrication, environment, plausible aging effects, and operating experience
(b) identification of the inspection locations in the system or component based on the aging effect
(c) determination of the examination technique, including acceptance criteria that would be effective in managing the aging effect for which the component is examined
(d) evaluation of the need for follow-up examinations to monitor the progression of any identified aging degradation.

Assoc LRA Section - 3.4

2. Some line items in Table 1 #3.4.1-02 identify loss of material due to MIC managed by the one-time inspection. The LRA, Section B2.1.23, does not identify MIC as an aging 
effect that it will manage. 

Questions:

a. Does MIC exist in the turbine generator system and in the other components that are listed?

b. How does the one-time inspection manage the effects of MIC, given that LRA, Section B2.1.23, does not identify MIC as an aging effect?

1.  MNGP hasn’t had any plant specific operating experience with MIC in the TGS System.  The aging mechanism was assigned for conservatism since the conditions 
necessary to cause MIC have the potential for being present in the components.

2.  The aging mechanism MIC results in the aging effect - Loss of Material. Loss of Material is managed by the Plant Chemistry and the One-Time Inspection Programs.  See 
response to 3.4-01 for discussion of the Plant Chemistry and the One-Time Inspection Programs

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-02

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  MNGP hasn’t had any plant specific operating experience with MIC in the TGS System.  The aging mechanism was assigned for conservatism since the conditions 
necessary to cause MIC have the potential for being present in the components.

2.  The aging mechanism MIC results in the aging effect - Loss of Material. Loss of Material is managed by the Plant Chemistry and the One-Time Inspection Programs.  See 
response to 3.4-01 for discussion of the Plant Chemistry and the One-Time Inspection Programs

Potential LRA 
Update Required
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Assoc LRA Section - 3.4

3. Some line items in Table 1 #3.4.1-02 and #3.4.1-05 that are cast iron have note "A." The GALL item material is identified as carbon steel. Given that the material is 
different, why is note "A" used?

These line items contain Note 17 "The material identified in this NUREG-1801 line item does not include cast iron or gray cast iron. Materials science supports the fact that the 
aging effects/mechanisms for cast iron are the same as those for carbon steel and low alloy steel with the exception that gray cast iron is also susceptible to selective 
leaching."

The Draft NUREG 1801, Rev. 1 gives the definition of Steel as:  "For a given environment, carbon steel, alloy steel, and cast iron exhibit the same aging effects, even though 
the rates of aging may vary.  Consequently, these metal types may be considered the same for aging management reviews.  Gray cast iron is also susceptible to selective 
leaching and high strength low alloy steel is also susceptible to stress corrosion cracking.  Therefore, when these aging effects are being considered, these materials are 
specifically mentioned; otherwise they are considered part of the general category of steel, which does NOT include stainless steel"

In these instances, cast iron was managed the same as carbon steel and was consequently assigned Note A.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-03

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: These line items contain Note 17 "The material identified in this NUREG-1801 line item does not include cast iron or gray cast iron. Materials science supports the fact that the 
aging effects/mechanisms for cast iron are the same as those for carbon steel and low alloy steel with the exception that gray cast iron is also susceptible to selective 
leaching."

The Draft NUREG 1801, Rev. 1 gives the definition of Steel as:  "For a given environment, carbon steel, alloy steel, and cast iron exhibit the same aging effects, even though 
the rates of aging may vary.  Consequently, these metal types may be considered the same for aging management reviews.  Gray cast iron is also susceptible to selective 
leaching and high strength low alloy steel is also susceptible to stress corrosion cracking.  Therefore, when these aging effects are being considered, these materials are 
specifically mentioned; otherwise they are considered part of the general category of steel, which does NOT include stainless steel"

In these instances, cast iron was managed the same as carbon steel and was consequently assigned Note A.

Potential LRA 
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Assoc LRA Section - 3.4

4. Some line items in Table 1 #3.4.1-05 identify loss of material due to galvanic corrosion. The GALL, line item VIII.H.1-b, and the LRA, Table 3.4.1, identify general corrosion 
but not galvanic corrosion as an aging effect. Does galvanic corrosion exist everywhere that it is listed?

1.  MNGP hasn’t had any plant specific operating experience with galvanic corrosion.  The aging mechanism was assigned for conservatism since the conditions necessary to 
cause galvanic corrosion have the potential for being present in the components.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-04

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  MNGP hasn’t had any plant specific operating experience with galvanic corrosion.  The aging mechanism was assigned for conservatism since the conditions necessary to 
cause galvanic corrosion have the potential for being present in the components.

Potential LRA 
Update Required

Assoc LRA Section - 3.4

5. Some line items in Table 1 #3.4.1.-08 and GALL item VIII.H.2-1 identify loss of material due to general corrosion. Other line items identify loss of material due to galvanic 
corrosion. Why is note "A" used?

NUREG 1801 evaluates the aging management programs for their adequacy to manage the aging effects for structures or components for license renewal.  The aging 
mechanism is not listed in NUREG 1801, however the aging effect is, and the program selected has been approved by NUREG 1801 for managing that aging effect.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-05

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: NUREG 1801 evaluates the aging management programs for their adequacy to manage the aging effects for structures or components for license renewal.  The aging 
mechanism is not listed in NUREG 1801, however the aging effect is, and the program selected has been approved by NUREG 1801 for managing that aging effect.

Potential LRA 
Update Required
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Assoc LRA Section - 3.4

6. Some line items in Table 1 #3.4.1-02, #3.4.1-05, and #3.4.1-08, use note 10, which says that these components do not require aging management, since the intended 
function is in a post-accident scenario. The Rule requires that all components that pass the screening criteria have their aging effects managed. Why are these components 
not included and their aging effects managed?

For both a Loss of Coolant Accident (LOCA) and a Control Rod Drop Accident (CRDA), radioactive iodine is assumed to plate out on the interior surfaces of the main 
condenser. Aging management is not required for the main condenser components that have only a plate-out and holdup of radioactive material intended function.  For these 
components, the aging effects do not require aging management since the deposition of iodine in the main condenser is unaffected by the condenser surface condition.  To 
maintain the intended function, the main condenser and the components, which make up the main condenser complex, simply have to remain intact.  

Condenser structural integrity is continuously demonstrated during normal operation when the condenser is required to maintain vacuum.  Following a design basis accident, 
when the condenser is required to perform its intended function, the main steam isolation valves will be closed and condenser vacuum will be lost.  The condenser will not be 
required to perform a pressure boundary function because essentially atmospheric conditions will exist inside the condenser.

Since normal performance considerations such as fouling and in-leakage (e.g., circulating water or air leaks) place greater requirements on condenser operation than the post-
accident plate-out, then as long as the condenser is intact and operational, the post-accident plate-out and holdup of radioactive material intended function will be maintained 
and no aging management is required.

For the purposes of clarification of plant-specific Note 410, the following is provided:

No traditional aging management of the main condenser for plate-out and hold up is required.  The main condenser is required to perform a post-accident intended function of 
plate-out and holdup.  This post-accident intended function does not require the main condenser to be leak tight and post-accident conditions in the main condenser would be 
essentially atmospheric.  During normal plant operation, the main condenser continuously verifies its structural integrity by maintaining condenser vacuum that is constantly 
monitored and provides assurance that it will perform its post-accident intended function of iodine plate-out and holdup.

Question:

Draft Response:

Sufficient per NRCStatus: Bill Roman MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-06

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: For both a Loss of Coolant Accident (LOCA) and a Control Rod Drop Accident (CRDA), radioactive iodine is assumed to plate-out on the internal surfaces of the main 
condenser.  However, aging management is not required for these main condenser components that have only a plate-out and holdup intended function. It does, however, 
apply to those components that have a pressure boundary intended function.  For those components that do have a plate-out and holdup intended function, the aging effects 
do not require aging management since the deposition of iodine in the main condenser is unaffected by the condenser surface condition.  To maintain the intended function of 
plate-out and holdup of radioactive material, the main condenser and components that make up the main condenser complex, simply have to remain intact.  This is confirmed 
in the attachment to the letter from Tae Kim, Nuclear Regulatory Commission to R. O. Anderson, Northern States Power Company, concerning the issuance of Amendment 
102, dated September 16, 1998 for power uprate at MNGP that states: "For the purposes of providing a credit for iodine holdup and plate-out, the staff requires that the main 
steam piping (including its associated piping to the condenser) and the condenser remain structurally intact following an SSE, so that they can act as a holdup volume for 
fission products", where structurally intact is used vice the term pressure boundary.  

Condenser structural integrity is continuously demonstrated during normal operation when the condenser is required to maintain vacuum.  Following a design basis accident, 
when the condenser is required to perform its plate-out and holdup intended function, the main steam isolation valves will be closed and condenser vacuum will be lost.  The 
condenser will not be required to perform a pressure boundary function since essentially atmospheric conditions will exist within the condenser.

Since normal performance considerations such as fouling and in-leakage (e.g., circulating water or air leaks) place greater requirements on condenser operation than the post-
accident plate-out and holdup, as long as the condenser is intact and operational, the post-accident plate-out and holdup of radioactive material intended function will be 
maintained and no aging management is required.

Potential LRA 
Update Required
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For the purposes of clarification of plant-specific Note 410, the following is provided:

No traditional aging management of the main condenser for plate-out and holdup is required.  The main condenser is required to perform a post-accident intended function of 
plate-out and holdup of radioactive material.  This post-accident intended function does not require the main condenser to be leak tight and post-accident conditions in the 
main condenser would be essentially atmospheric.  During normal plant operation, the main condenser structural integrity is continuously verified by maintaining condenser 
vacuum that is constantly monitored and provides assurance that the main condenser will perform its post-accident intended function of iodine plate-out and holdup.

Assoc LRA Section - 3.4

7. Some line items in Table 1 #3.4.1-02 cite the one-time inspection program where GALL recommends that the water chemistry program also be applied. Why is the water 
chemistry program not used?

In instances where the component was exposed to treated water which had a source that could be controlled by plant chemistry, then the Plant Chemistry Program would 
manage the aging effects along with the One Time Inspection Program to verify the effectiveness of the plant chemistry.  In instances where the component was exposed to 
water which came from a source that could not be controlled by plant chemistry, such as in drain lines, radwaste, components exposed to wet air, etc, then only the One Time 
Inspection Program was credited for aging management.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-07

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: In instances where the component was exposed to treated water which had a source that could be controlled by plant chemistry, then the Plant Chemistry Program would 
manage the aging effects along with the One Time Inspection Program to verify the effectiveness of the plant chemistry.  In instances where the component was exposed to 
water which came from a source that could not be controlled by plant chemistry, such as in drain lines, radwaste, components exposed to wet air, etc, then only the One Time 
Inspection Program was credited for aging management.

Potential LRA 
Update Required
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Assoc LRA Section - 3.4

8. Some line items in Table 1 #3.4.1-02 and  #3.4.1-04 use note 25, which states that water chemistry is not a viable option. Why is it not a viable option?

In instances where the component was exposed to water which came from a source that could not be controlled by plant chemistry, such as in drain lines, radwaste, 
components exposed to wet air, etc, then only the One Time Inspection Program was credited for aging management, and the Table 2 line was annotated with Note 25.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-08

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: In instances where the component was exposed to water which came from a source that could not be controlled by plant chemistry, such as in drain lines, radwaste, 
components exposed to wet air, etc, then only the One Time Inspection Program was credited for aging management, and the Table 2 line was annotated with Note 25.

Potential LRA 
Update Required

Assoc LRA Section - 3.4

9. Some line items in Table 1 #3.4.1-02 and #3.2.1-16 cite the water chemistry program where GALL recommends that the one-time inspection program also be applied. Why 
is the one-time inspection program not used?

1.  No incidences of citing only the water chemistry without the One Time Inspection Program for Table 1 item 3.4.1-02 could be located in the LRA.

2.  Table 1 item 3.2.1-16 cites the BWR Stress Corrosion Cracking Program for aging management.  In cases where the BWR Stress Corrosion Cracking Program wasn’t 
applicable, the One Time Inspection Program was credited.  No incidences of citing only the water chemistry without the One Time Inspection Program for Table 1 item 3.2.1-
16 could be located in the LRA.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.4-09

Author: Lintz

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  No incidences of citing only the water chemistry without the One Time Inspection Program for Table 1 item 3.4.1-02 could be located in the LRA.

2.  Table 1 item 3.2.1-16 cites the BWR Stress Corrosion Cracking Program for aging management.  In cases where the BWR Stress Corrosion Cracking Program wasn’t 
applicable, the One Time Inspection Program was credited.  No incidences of citing only the water chemistry without the One Time Inspection Program for Table 1 item 3.2.1-
16 could be located in the LRA.

Potential LRA 
Update Required
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Assoc LRA Section - 3.3

1.  (Generic) Table 1 item #s 3.3.1-5, 3.3.1-19 and 3.3.1-24:  [See list of systems and numbers of components per system]; Please address the following questions based 
upon review of the Table 2 line items:  

AN2 - 6, AIR - 7, CHM - 5, CRD - 13, CWT - 8, DGN - 23, DWS - 5, EFT - 6, ESW - 13, FIR - 28, FPC - 8, HTV - 19, RAD  -12, RBC - 15, RWC - 8, SLC - 6, SSW - 12, 
WDW - 6  for a total of 200 line items.

The line items identify "Loss of Material - Galvanic Corrosion" as the Aging Effect Requiring Management (AERM).  These items show environments as "Plant Indoor Air 
(Ext)", "Primary Containment Air (Ext)", "Gas - Compressed Air (Int)", "Outside Air Protected From Weather (Ext), "Outside Air (Ext)", "Air/Gas (Int)", or "Outside Air (Int.)".

QUESTIONS

1.  Please explain how this Aging Mechanism occurs.

2.  Additionally, please address how the "System Condition Monitoring Program",  "One Time Inspection Program", "Compressed Air Monitoring Program", "Fire Protection 
Program", "Fire Water System Program", and/or the "Bolting Integrity Program" (as applicable) will manage the effects of aging due to galvanic corrosion.

1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix E, External Surfaces, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment.  Carbon and low-alloy steels 
have lower potentials than stainless steels and would be preferentially attacked in a galvanic couple.  The rate of galvanic corrosion is governed by the relative size of the 
anode to cathode. The material with the lower potential (higher on galvanic series) is the anode and it sacrifices to the cathode. If the anode is appreciably larger than the 
cathode, then the galvanic corrosion rate is slow. Conversely, if the anode is much smaller than the cathode, then the galvanic corrosion rate can be very fast in the presence 
of moisture and water. Galvanic corrosion can occur in the atmosphere, the severity of which depends largely on the type and amount of moisture present. A saltwater 
environment is more corrosive than a rural atmosphere, therefore, galvanic corrosion will be greater near the seashore than in a dry rural area. Galvanic corrosion does not 
occur when the metals are completely dry since there is no electrolyte to electrically couple the two materials.

The aging mechanism was assigned for conservatism since the conditions necessary for galvanic corrosion have the potential for being present in these components.

2. The detection and management of galvanic corrosion will be by visual examination.  EPRI aging assessment materials will be used as references for the detection and 
identification of galvanic corrosion.

Visual examination will initially identify the presence of corrosion.  Additional examination will determine the specific type of corrosion.  Galvanic corrosion is recognized by the 
joining or contact of dissimilar metals, with one metal essentially free of loss of material while the other metal has significant loss of material.  Should galvanic corrosion be 
identified, the examination will be documented in the corrective action process to evaluate the extent of condition and correct the degradation prior to the loss of intended 
function.

The "system specific" aging management programs are associated with systems that are known to have locations with dissimilar metal conditions.  The System Condition 
Monitoring Program is a visual examination methodology for surface degradation that is not system dependent.  The visual examinations are performed during system walk 
downs.  Corrosion is one form of degradation the is specifically called out.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-01

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005 Potential LRA 
Update Required
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The One-Time Inspection Program is identifies specific locations that are susceptible to aging effects that may progress slowly or not at all, but it is necessary to verify the 
presence of or lack of the specific aging effect, e.g. galvanic corrosion.

Final Response: 1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix E, External Surfaces, describes galvanic corrosion - 
Galvanic corrosion occurs when materials with different electrochemical potentials are in contact in the presence of a corrosive environment.  Carbon and low-alloy steels 
have lower potentials than stainless steels and would be preferentially attacked in a galvanic couple.  The rate of galvanic corrosion is governed by the relative size of the 
anode to cathode. The material with the lower potential (higher on galvanic series) is the anode and it sacrifices to the cathode. If the anode is appreciably larger than the 
cathode, then the galvanic corrosion rate is slow. Conversely, if the anode is much smaller than the cathode, then the galvanic corrosion rate can be very fast in the presence 
of moisture and water. Galvanic corrosion can occur in the atmosphere, the severity of which depends largely on the type and amount of moisture present. A saltwater 
environment is more corrosive than a rural atmosphere, therefore, galvanic corrosion will be greater near the seashore than in a dry rural area. Galvanic corrosion does not 
occur when the metals are completely dry since there is no electrolyte to electrically couple the two materials.

The aging mechanism was assigned for conservatism since the conditions necessary for galvanic corrosion have the potential for being present in these components.

2. The detection and management of galvanic corrosion will be by visual examination.  EPRI aging assessment materials will be used as references for the detection and 
identification of galvanic corrosion.

Visual examination will initially identify the presence of corrosion.  Additional examination will determine the specific type of corrosion.  Galvanic corrosion is recognized by the 
joining or contact of dissimilar metals, with one metal essentially free of loss of material while the other metal has significant loss of material.  Should galvanic corrosion be 
identified, the examination will be documented in the corrective action process to evaluate the extent of condition and correct the degradation prior to the loss of intended 
function.

The "system specific" aging management programs are associated with systems that are known to have locations with dissimilar metal conditions.  The System Condition 
Monitoring Program is a visual examination methodology for surface degradation that is not system dependent.  The visual examinations are performed during system walk 
downs.  Corrosion is one form of degradation that is specifically called out.

The One-Time Inspection Program identifies specific locations that are susceptible to aging effects that may progress slowly or not at all, but it is necessary to verify the 
presence of, or lack of, the specific aging mechanism, e.g. galvanic corrosion.
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Assoc LRA Section - 3.3

2.  (AIR) Table 1 item #s 3.3.1-8 and 3.3.1-19:  Please address the following questions based upon review of the Table 2 line items:  AIR - 3 items

The line items identify "Loss of Material - MIC" as the Aging Effect Requiring Management.  These items show the environment as "Gas - Compressed Air (Int)".

QUESTIONS

1.  Please explain how this Aging Mechanism occurs.

2.  Additionally, please discuss how the "Compressed Air Monitoring Program" will manage the effects of aging due to MIC.

1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix D, Gas, describes MIC - Microbiologically-influenced 
corrosion (MIC) is corrosive attack accelerated by the influence of microbiological activity and usually occurs at temperatures between 50 and 120°F.  Microbiological 
organisms disrupt the protective oxide layer of the metal and produce corrosive substances and deposit solids that accelerate the electrolytic reactions of corrosive attack, 
generally in the form of pitting or crevice corrosion. The microbiological organisms can be either aerobic or anaerobic, depending on the available oxygen content. MIC is 
facilitated by stagnant conditions, fouling, internal crevices, contact with untreated water from a natural source, and contact with contaminated soils.  Microbes can be 
introduced into air handling systems in a variety of ways, especially through unfiltered air that contains dust particles. Rainwater splash can also introduce microbes, as can 
water spray borne by wind. MIC is a potential problem where the contamination for untreated water or soil may have introduced the microbes into the gas bearing system in 
sufficient quantities to cause MIC. Air and gas systems are only affected where stagnant conditions and the pooling of an untreated aqueous solution provide an environment 
suitable for propagation of the mechanism.

The aging mechanism was assigned for conservatism since the conditions necessary to cause MIC have the potential for being present in the components.

2.  It has been assumed that the service air internal environment is wet air/gas.  Because of this, there is a potential of MIC occurring in the system.  MIC will be managed 
through the visual inspections called out in preventive maintenance procedures.  The presence of MIC will be entered into the corrective action process where an evaluation of 
extent of condition will be performed and corrective action taken.

EPRI aging assessment materials will be used as references for the detection and identification of MIC.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-02

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  EPRI 1003056, "Non-Class 1 Mechanical Implementation Guideline and Mechanical Tools, Revision 3", Appendix D, Gas, describes MIC - Microbiologically-influenced 
corrosion (MIC) is corrosive attack accelerated by the influence of microbiological activity and usually occurs at temperatures between 50 and 120°F.  Microbiological 
organisms disrupt the protective oxide layer of the metal and produce corrosive substances and deposit solids that accelerate the electrolytic reactions of corrosive attack, 
generally in the form of pitting or crevice corrosion. The microbiological organisms can be either aerobic or anaerobic, depending on the available oxygen content. MIC is 
facilitated by stagnant conditions, fouling, internal crevices, contact with untreated water from a natural source, and contact with contaminated soils.  Microbes can be 
introduced into air handling systems in a variety of ways, especially through unfiltered air that contains dust particles. Rainwater splash can also introduce microbes, as can 
water spray borne by wind. MIC is a potential problem where the contamination for untreated water or soil may have introduced the microbes into the gas bearing system in 
sufficient quantities to cause MIC. Air and gas systems are only affected where stagnant conditions and the pooling of an untreated aqueous solution provide an environment 
suitable for propagation of the mechanism.

The aging mechanism was assigned for conservatism since the conditions necessary to cause MIC have the potential for being present in the components.

Potential LRA 
Update Required
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2.  It has been assumed that the service air internal environment is wet air/gas.  Because of this, there is a potential of MIC occurring in the system.  MIC will be managed 
through the visual inspections called out in preventive maintenance procedures.  The presence of MIC will be entered into the corrective action process where an evaluation of 
extent of condition will be performed and corrective action taken.

EPRI aging assessment materials will be used as references for the detection and identification of MIC.

Assoc LRA Section - 3.3

3.  (CWT,DGN, EFT, ESW, HTV, RAD, RBC, SSW, WDW) Table 1 items which include 3.3.1-29: 66 Table 2 items reference two Table 1 items, one of which is Item 3.3.1-
29.  Item 3.3.1-29 discusses Selective Leaching of Material as the aging mechanism and calls out the "Selective Leaching of Materials Program" as the program to mange the 
effects of aging.  

These 66 line items do not identify "Loss of Material - Selective Leaching" as the Aging Effect nor do they refer to the Selective Leaching of Materials Program as the control 
program.

QUESTION

1.  Please explain these discrepancies

The following is an example of the methodology that was employed in developing the LRA Table 2:

NUREG 1801 Volume 2 line item VII.C1.1-a, is listed in the NUREG 1801 Volume 1 Tables under both line items no. 3.3.1-17 and 3.3.1-29.  Each of these Volume 1 lines, 
describes managing the aging effect, Loss of Material, as identified in the Volume 2 line item VII.C1.1-a.  In a number of incidents, another aging mechanism was added to the 
list of mechanisms beyond what was discussed in line item VII.C1.1-a.  In this case - Loss of Material due to Erosion was added.   In these incidences a Plant Specific Note 
312 (Aging mechanism not in NUREG-1801 for this component, material and environment combination) was added.  Since this new mechanism is not listed in either Volume 
1 lines 3.3.1-17 or 3.3.1-29, then for conservatism, both of these numbers were assigned to the Table 2 line, which discusses loss of material due to erosion and credits 
NUREG 1801 line item VII.C1.1-a.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-03

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: The following is an example of the methodology that was employed in developing the LRA Table 2:

NUREG 1801 Volume 2 line item VII.C1.1-a, is listed in the NUREG 1801 Volume 1 Tables under both line items no. 3.3.1-17 and 3.3.1-29.  Each of these Volume 1 lines, 
describes managing the aging effect, Loss of Material, as identified in the Volume 2 line item VII.C1.1-a.  In a number of incidents, another aging mechanism was added to the 
list of mechanisms beyond what was discussed in line item VII.C1.1-a.  In this case - Loss of Material due to Erosion was added.   In these incidences a Plant Specific Note 
312 (Aging mechanism not in NUREG-1801 for this component, material and environment combination) was added.  Since this new mechanism is not listed in either Volume 
1 lines 3.3.1-17 or 3.3.1-29, then for conservatism, both of these numbers were assigned to the Table 2 line, which discusses loss of material due to erosion and credits 
NUREG 1801 line item VII.C1.1-a.

Potential LRA 
Update Required
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Assoc LRA Section - 3.3

4.  (FIR) Table 1 item 3.3.1-5: Table 2 line item for "Pump Casings"/"Gray Cast Iron"/"Plant Indoor Air" identifies an "Aging Effect Requiring Management" of "Loss of 
Material - Selective Leaching";

QUESTION

1.  Please explain how this Aging Mechanism occurs.

2.  Also, Note that GALL Table 1 item 3.3.1-5 does not discuss an Aging Mechanism of Selective Leaching

1. The selective leaching aging mechanism was listed in error.  The line item will be deleted.

2.  Loss of Material due to the aging mechanism selective leaching is not listed in NUREG 1801, Volume 2 Line Item VII.I.1-b and therefore the aging mechanism would not 
appear in Volume 1 line item 3.3.1-5.  However, 3.3.1-5 does discuss the aging management of loss of material.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-04

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1. The selective leaching aging mechanism was listed in error.  The line item will be deleted.

2.  Loss of Material due to the aging mechanism selective leaching is not listed in NUREG 1801, Volume 2 Line Item VII.I.1-b and therefore the aging mechanism would not 
appear in Volume 1 line item 3.3.1-5.  However, 3.3.1-5 does discuss the aging management of loss of material.

Potential LRA 
Update Required
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Assoc LRA Section - 3.3

5   (AIR) Table 1 Item 3.3.1-8: 16 line items in Table 2 credit the Compressed Air Monitoring Program with managing aging for various types of corrosion in piping/fittings and 
valve bodies.  The LRA description of the Compressed Air Monitoring Program does not appear to specifically address how the program will identify/manage an aging effect of 
"Loss of Material" due to corrosion.

QUESTION

1.  Please explain this discrepancy

The Compressed Air Monitoring Program "Scope of Program" identifies that the AMP includes air quality testing that detects the presence of particulates.  Particulates would 
include any number of contaminants including corrosion products, e.g. rust.  Also, this element identifies that external surfaces will be inspected for the presence of corrosion.  

AMP elements "Preventive Actions", "Parameters Monitored or Inspected", and "Detection of Aging Effects" also identify that preventive maintenance will address corrosion 
and the presence of contaminants such as rust and water.

AMP element "Monitoring and Trending" again discusses monitoring the effects of corrosion and the implementation of visual inspection during system walk downs.

EPRI aging assessment materials will be used as references for the detection and identification of corrosion resulting in the "Loss of Material."

The performance of monitoring, inspection, and testing as identified in the AMP for corrosion and contaminants should adequately manage "Loss of Material" due to corrosion 
for the period of extended operation.  The presence of unacceptable corrosion and/or corrosion products will result in the condition being entered in the corrective action 
process for evaluation and determination of actions to correct the condition.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-05

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: The Compressed Air Monitoring Program "Scope of Program" identifies that the AMP includes air quality testing that detects the presence of particulates.  Particulates would 
include any number of contaminants including corrosion products, e.g. rust.  Also, this element identifies that external surfaces will be inspected for the presence of corrosion.  

AMP elements "Preventive Actions", "Parameters Monitored or Inspected", and "Detection of Aging Effects" also identify that preventive maintenance will address corrosion 
and the presence of contaminants such as rust and water.

AMP element "Monitoring and Trending" again discusses monitoring the effects of corrosion and the implementation of visual inspection during system walk downs.

EPRI aging assessment materials will be used as references for the detection and identification of corrosion resulting in the "Loss of Material."

The performance of monitoring, inspection, and testing as identified in the AMP for corrosion and contaminants should adequately manage "Loss of Material" due to corrosion 
for the period of extended operation.  The presence of unacceptable corrosion and/or corrosion products will result in the condition being entered in the corrective action 
process for evaluation and determination of actions to correct the condition.

Potential LRA 
Update Required
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Assoc LRA Section - 3.3

New Number 6.
3.   (DGN) Table 1 item 3.4.1-12: 5 Table 2 line items refer to this Table 1 item number and Note 26 which states; "In some cases, an applicable Volume 2 line item may be 
utilized from a different Chapter (i.e., Auxiliary Systems, Chapter VII vice Engineering Safety Features, Chapter V) if there was no appropriate line item for this combination in 
the associated system Chapter.  These line item numbers are annotated with this Note and additional Notes may also be utilized."    

The Table 1 entry states that item 3.4.1-12 is "Not Applicable to MNGP".  Additionally, it is noted that Table 1 item 3.3.1-18 contains the same material/environment/aging 
effect combination as item 3.4.1-12.

QUESTION

1.  Please reconcile this apparent contradiction.

1.  LRA Table 1 item 3.4.1-12 should be revised to: "Emergency Diesel Generators System Oil Storage Tank external surface is managed by the Buried Piping & Tanks 
Inspection Program."

2.  Table 1 item 3.3.1-18 is for the component type of buried piping and fittings, whereas item 3.4.1-12 covers buried tanks.  Since the subject is buried oil tanks, item 3.4.1-12 
was a better match.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-06

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  LRA Table 1 item 3.4.1-12 should be revised to: "Emergency Diesel Generators System Oil Storage Tank external surface is managed by the Buried Piping & Tanks 
Inspection Program."

2.  Table 1 item 3.3.1-18 is for the component type of buried piping and fittings, whereas item 3.4.1-12 covers buried tanks.  Since the subject is buried oil tanks, item 3.4.1-12 
was a better match.

Potential LRA 
Update Required

Page 73 of 103Current as of  8/29/2005 4:03:44 PM



Monticello Nuclear Generating Plant
License Renewal Audit Questions  

Sorted by Status, NRC Reviewer/Auditor, and RAI/Question Number 

Assoc LRA Section - 3.3

New Number 7.
4.  (HTV) Table 1 item 3.4.1-2: 5 Table 2 line items refer to this Table 1 item number and Note 26 which states; "In some cases, an applicable Volume 2 line item may be 
utilized from a different Chapter (i.e., Auxiliary Systems, Chapter VII vice Engineering Safety Features, Chapter V) if there was no appropriate line item for this combination in 
the associated system Chapter.  These line item numbers are annotated with this Note and additional Notes may also be utilized."   These items also refer to GALL item 
number VIII.E.2-b which describes the Steam and Power Conversion System/Condensate System.

The Table 2 line items are Cast Iron in Treated Water, it is noted that Table 1 item 3.3.1-15 contains the same material/environment/aging effect combination as item 3.4.1-2.

QUESTION

1.  Please explain this apparent mischaracterization/misuse of Note 26.

Table 1 item 3.3.1-15, lists the Closed Cycle Cooling Water program for aging management.  Table 1 item 3.4.1-2 lists Water Chemistry and One Time inspection for aging 
management.  Since the One Time Inspection Program was credited for aging management of these components, Table 1 item 3.4.1-2 was the better choice.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-07

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: Table 1 item 3.3.1-15, lists the Closed Cycle Cooling Water program for aging management.  Table 1 item 3.4.1-2 lists Water Chemistry and One Time inspection for aging 
management.  Since the One Time Inspection Program was credited for aging management of these components, Table 1 item 3.4.1-2 was the better choice.

Potential LRA 
Update Required
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New Number 8.
6.  (Generic) Several Table 1 entries: many Table 2 entries refer to both Note E and a plant specific program when GALL identifies that a plant-specific program is to be used.  
Note E states:

"Consistent with NUREG-1801 item for material, environment and aging effect, but a different aging management program is credited."  

It appears that Note E would not apply in this case, since the GALL does not identify a program by name, just that a plant-specific program would apply.  
 

QUESTION

1. Please explain this apparent discrepancy.

The only mechanical plant specific aging management program at MNGP is the System Condition Monitoring Program.  If this program was selected for aging management 
and the NUREG 1801 Volume 2 line item called for a plant specific aging management program, then a Note A or C would have been used.  All other aging management 
programs used, when the Volume 2 line item called for a plant specific aging management program, would be labeled with a Note E, since the program was not plant specific.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-08

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: The only mechanical plant specific aging management program at MNGP is the System Condition Monitoring Program.  If this program was selected for aging management 
and the NUREG 1801 Volume 2 line item called for a plant specific aging management program, then a Note A or C would have been used.  All other aging management 
programs used, when the Volume 2 line item called for a plant specific aging management program, would be labeled with a Note E, since the program was not plant specific.

Potential LRA 
Update Required
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7.  (Generic) Several Table 1 entries: 92 Table 2 entries refer to plant specific Note # 25 which states:

"In some cases where the Water Chemistry Program is not a viable option and aging effects/mechanisms are not expected to be significant, the One-Time Inspection Program 
alone is credited for managing aging effects.   The One-Time Inspection Program has provisions to increase frequency of inspections based on the results of the first 
inspection.  This aging management program is appropriate for the aging effects/mechanisms identified and provides assurance that the aging effects/mechanisms are 
effectively managed through the period of extended operation."

QUESTION

a.  Please provide the Technical Justification why the "Water Chemistry Program is not a viable option" and why the One Time Inspection program is sufficient to mange the 
effects of aging in these instances.

1.  In instances where the component was exposed to treated water which had a source that could be controlled by plant chemistry, then the Plant Chemistry Program would 
manage the aging effects along with the One Time Inspection Program to verify the effectiveness of the plant chemistry.  In instances where the component was exposed to 
water which came from a source that could not be controlled by plant chemistry, such as in drain lines, radwaste, components exposed to wet air, etc, then only the One Time 
Inspection Program was credited for aging management, and the Table 2 line was annotated with Note 25.

2.  The One-Time Inspection Program includes activities for (a) determination of the sample size based on an assessment of materials of fabrication, environment, plausible 
aging effects, and operating experience; (b) identification of the inspection locations in the system or component based on the aging effect; (c) determination of the 
examination technique, including acceptance criteria that would be effective in managing the aging effect for which the component is examined; and (d) evaluation of the need 
for follow-up examinations to monitor the progression of any identified aging degradation.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-09

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: 1.  In instances where the component was exposed to treated water which had a source that could be controlled by plant chemistry, then the Plant Chemistry Program would 
manage the aging effects along with the One Time Inspection Program to verify the effectiveness of the plant chemistry.  In instances where the component was exposed to 
water which came from a source that could not be controlled by plant chemistry, such as in drain lines, radwaste, components exposed to wet air, etc, then only the One Time 
Inspection Program was credited for aging management, and the Table 2 line was annotated with Note 25.

2.  The One-Time Inspection Program includes activities for (a) determination of the sample size based on an assessment of materials of fabrication, environment, plausible 
aging effects, and operating experience; (b) identification of the inspection locations in the system or component based on the aging effect; (c) determination of the 
examination technique, including acceptance criteria that would be effective in managing the aging effect for which the component is examined; and (d) evaluation of the need 
for follow-up examinations to monitor the progression of any identified aging degradation.

Potential LRA 
Update Required
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New Number 10.
8.  (Generic) Several Table 1 entries: 865 Table 2 entries with Industry Standard notes of A through E ( refer to plant specific Note # 12 which states:

"Aging mechanism not in NUREG-1801 for this component, material and environment combination."

QUESTION

a.  Please provide the Technical Justification why an aging mechanism that is not in GALL is consistent with GALL

NUREG 1801 evaluates the aging management programs for their adequacy to manage the aging effects for structures or components for license renewal.  The aging 
mechanism is not listed in NUREG 1801, however the aging effect is, and the program selected has been approved by NUREG 1801 for managing that aging effect.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-10

Author: Messitt

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: NUREG 1801 evaluates the aging management programs for their adequacy to manage the aging effects for structures or components for license renewal.  The aging 
mechanism is not listed in NUREG 1801, however the aging effect is, and the program selected has been approved by NUREG 1801 for managing that aging effect.

Potential LRA 
Update Required
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8.(DWS, ESW, WDW) Table 1 Item 3.3.1-17: 37 Table 2 items reference GALL items VII.C1.1-a, VII.C1.2-a, and VII.C1.5-a in which GALL recommends the use of the "Open 
Cycle Cooling Water Program" or "One Time Inspection Program".  These items only call out the One Time Inspection Program.

QUESTION

1. Please provide justification for why the One Time Inspection Program is sufficient to manage aging for these components.

NUREG 1801, XI.M32, One-Time Inspection, states:  "One-time inspection is needed to address concerns for the potential long incubation period for certain aging effects on 
structures and components. There are cases where either (a) an aging effect is not expected to occur but there is insufficient data to completely rule it out, or (b) an aging 
effect is expected to progress very slowly. For these cases, there is to be confirmation that either the aging effect is indeed not occurring, or the aging effect is occurring very 
slowly as not to affect the component or structure intended function. A one-time inspection of the subject component or structure is an acceptable option for this verification. 
One-time inspection is to provide additional assurance that either aging is not occurring or the evidence of aging is so insignificant that an aging management program is not 
warranted."

For some components, the NUREG 1801 recommended aging management program is not a viable option, and the aging effects/mechanisms are not expected to be 
significant. For these components, the One-Time Inspection Program is credited for managing the aging effect. The One-Time Inspection Program is a new AMP. The AMP 
includes (a) determination of the sample size based on an assessment of materials of fabrication, environment, plausible aging effects, and operating experience; (b) 
identification of the inspection locations in the system or component based on the aging effect; (c) determination of the examination technique, including acceptance criteria 
that would be effective in managing the aging effect for which the component is examined; and (d) evaluation of the need for follow-up examinations to monitor the progression 
of any aging degradation.  The results of these inspections will be evaluated for impact throughout the relevant systems at MNGP. Any corrective actions will be implemented 
through the corrective action program.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-11

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: NUREG 1801, XI.M32, One-Time Inspection, states:  "One-time inspection is needed to address concerns for the potential long incubation period for certain aging effects on 
structures and components. There are cases where either (a) an aging effect is not expected to occur but there is insufficient data to completely rule it out, or (b) an aging 
effect is expected to progress very slowly. For these cases, there is to be confirmation that either the aging effect is indeed not occurring, or the aging effect is occurring very 
slowly as not to affect the component or structure intended function. A one-time inspection of the subject component or structure is an acceptable option for this verification. 
One-time inspection is to provide additional assurance that either aging is not occurring or the evidence of aging is so insignificant that an aging management program is not 
warranted."

For some components, the NUREG 1801 recommended aging management program is not a viable option, and the aging effects/mechanisms are not expected to be 
significant. For these components, the One-Time Inspection Program is credited for managing the aging effect. The One-Time Inspection Program is a new AMP. The AMP 
includes (a) determination of the sample size based on an assessment of materials of fabrication, environment, plausible aging effects, and operating experience; (b) 
identification of the inspection locations in the system or component based on the aging effect; (c) determination of the examination technique, including acceptance criteria 
that would be effective in managing the aging effect for which the component is examined; and (d) evaluation of the need for follow-up examinations to monitor the progression 
of any aging degradation.  The results of these inspections will be evaluated for impact throughout the relevant systems at MNGP. Any corrective actions will be implemented 
through the corrective action program.

Potential LRA 
Update Required
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9. (FIR) NO Table 1 item #:  10 Table 2 items identified with notes J and 19 and referenced to 2005 GALL VII.C1-1, VII.C1-2, and VII.C1-4.  The material/environment for 
these components is Copper Alloy/Raw Water.  It appears that these items could have been referenced to the 2001 GALL item VII.G.6-b, which would have precluded the 
necessity for the use of Note J.

QUESTION

1. Please explain this discrepancy

Although the component type and the aging management program are different from NUREG 1801 VII.G.6-b, it could have been referenced for Loss of Material with a Note E 
and Plant Specific Note 309 (Component is different but consistent with NUREG-1801 for material, environment and aging effect. The aging management program(s) 
referenced is appropriate for the aging effects/mechanisms identified and provides assurance that the aging effects/mechanisms are effectively managed through the period of 
extended operation.)

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-12

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: Although the component type and the aging management program are different from NUREG 1801 VII.G.6-b, it could have been referenced for Loss of Material with a Note E 
and Plant Specific Note 309 (Component is different but consistent with NUREG-1801 for material, environment and aging effect. The aging management program(s) 
referenced is appropriate for the aging effects/mechanisms identified and provides assurance that the aging effects/mechanisms are effectively managed through the period of 
extended operation.)

Potential LRA 
Update Required
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10. (DGN, ESW, FIR) Table 1 Item 3.3.1-18:  12 Table 2 items reference GALL items VII.C1-1b and VII.H1.1-b in which GALL recommends the use of the "Buried Piping and 
Tanks Inspection Program".  These items call out the "Bolting Integrity Program"

QUESTION

1. Please provide justification for why the Bolting Integrity Program is sufficient to manage aging for these components.

These Table 2 items were included to address any fasteners (bolts) comprised of carbon steel that may be used in underground applications.  Note E was included to indicate 
the Bolting Integrity Program, and not the Buried Piping and Tanks Inspection Program as referenced in the GALL, is used to manage aging effects.  

The Bolting Integrity Program was used by Monticello to manage aging effects for all plant bolting.  As noted in Section B2.1.4 of the LRA, the Bolting Integrity Program 
manages the aging effects associated with bolting in the scope of license renewal through periodic inspection, material selection, thread lubricant control, assembly and torque 
requirements, and repair and replacements requirements.  The LRA further notes the Bolting Integrity Program credits other aging management programs for performing the 
inspection of installed bolts.  Consistent with the GALL for bolting identified in underground applications, the Buried Piping and Tanks Inspection Program is credited with 
performing the actual inspections.  

The Buried Pipes and Tanks Inspection Program provides the requirements for the inspection of overall corrosion to underground piping, valves, fasteners and tanks.  Buried 
components are coated or wrapped as appropriate to help prevent loss of material caused by corrosion.  A representative sample of buried underground pipes are periodically 
uncovered and inspected.  As noted in the LRA, the Buried Piping and Tanks Inspection Program will be enhanced to require periodic inspections on a frequency of a least 
once every ten years.  These inspections, combined with other requirements of the Bolting Integrity Program, are considered sufficient for managing aging of these 
components as further supported by plant and industry operating experience reviews. 

Inspection requirements were delegated to other aging management programs in order to perform combined inspections of bolting with associated component or structure 
examinations.  An enhancement action was included in the Bolting Integrity Program to ensure appropriate bolting inspection guidance, based on EPRI documents, is added 
to select aging management programs credited with performing the actual inspections.  Other requirements of bolting aging management, such as material selection and 
torque requirements, are managed by the Bolting Integrity Program and performed in accordance with applicable EPRI guidance.

Question:

Draft Response:

Sufficient per NRCStatus: Dave Sexton MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-13

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: These Table 2 items were included to address any fasteners (bolts) comprised of carbon steel that may be used in underground applications.  Note E was included to indicate 
the Bolting Integrity Program, and not the Buried Piping and Tanks Inspection Program as referenced in the GALL, is used to manage aging effects.  

The Bolting Integrity Program was used by Monticello to manage aging effects for all plant bolting.  As noted in Section B2.1.4 of the LRA, the Bolting Integrity Program 
manages the aging effects associated with bolting in the scope of license renewal through periodic inspection, material selection, thread lubricant control, assembly and torque 
requirements, and repair and replacements requirements.  The LRA further notes the Bolting Integrity Program credits other aging management programs for performing the 
inspection of installed bolts.  Consistent with the GALL for bolting identified in underground applications, the Buried Piping and Tanks Inspection Program is credited with 
performing the actual inspections.  

The Buried Pipes and Tanks Inspection Program provides the requirements for the inspection of overall corrosion to underground piping, valves, fasteners and tanks.  Buried 
components are coated or wrapped as appropriate to help prevent loss of material caused by corrosion.  A representative sample of buried underground pipes are periodically 
uncovered and inspected.  As noted in the LRA, the Buried Piping and Tanks Inspection Program will be enhanced to require periodic inspections on a frequency of a least 
once every ten years.  These inspections, combined with other requirements of the Bolting Integrity Program, are considered sufficient for managing aging of these 
components as further supported by plant and industry operating experience reviews. 

Potential LRA 
Update Required
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Inspection requirements were delegated to other aging management programs in order to perform combined inspections of bolting with associated component or structure 
examinations.  An enhancement action was included in the Bolting Integrity Program to ensure appropriate bolting inspection guidance, based on EPRI documents, is added 
to select aging management programs credited with performing the actual inspections.  Other requirements of bolting aging management, such as material selection and 
torque requirements, are managed by the Bolting Integrity Program and performed in accordance with applicable EPRI guidance.

Assoc LRA Section - 3.3

11.FIR) Table 1 item 3.3.1-21:  62 Table 2 items reference GALL items VII.G.6.1-a and VII.G.6-b in which GALL recommends the use of the "Fire Water System Program".  
These items call out the "Fire Protection Program"

QUESTION

1. Please provide justification for why the Fire Protection Program is sufficient to manage aging for these components.

The Fire Water System aging management program provides for aging management of water-based fire protection system piping and components in accordance with 
applicable NFPA recommendations.  The Fire Protection aging management program provides for aging management of fire barriers, the diesel-driven fire pump, and the 
halon fire suppression system.  This is consistent with NUREG 1801 since the GALL states in XI.M26 for the Fire Protection AMP that "For operating plants, the fire protection 
aging management program (AMP) includes a fire barrier inspection program and a diesel-driven fire pump inspection program."  As a result, both the Fire Water System and 
Fire Protection AMPs are credited for line items such as filter/strainers, manifolds, pump casings and valve bodies since these line items are applicable to both the diesel-
driven fire pump (Fire Protection AMP) as well as the water-based components (Fire Water System AMP).  As a result, the Fire Protection AMP is sufficient to manage those 
components addressed in Table 3.3.2-9.

Question:

Draft Response:

Sufficient per NRCStatus: Bill Roman MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-14

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: The Fire Water System aging management program provides for aging management of water-based fire protection system piping and components in accordance with 
applicable NFPA recommendations.  The Fire Protection aging management program provides for aging management of fire barriers, the diesel-driven fire pump, and the 
halon fire suppression system.  This is consistent with NUREG 1801 since the GALL states in XI.M26 for the Fire Protection AMP that "For operating plants, the fire protection 
aging management program (AMP) includes a fire barrier inspection program and a diesel-driven fire pump inspection program."  As a result, both the Fire Water System and 
Fire Protection AMPs are credited for line items such as filter/strainers, manifolds, pump casings and valve bodies since these line items are applicable to both the diesel-
driven fire pump (Fire Protection AMP) as well as the water-based components (Fire Water System AMP).  As a result, the Fire Protection AMP is sufficient to manage those 
components addressed in Table 3.3.2-9.

Potential LRA 
Update Required
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Assoc LRA Section - 3.3

12. (WDW) NO Table 1 item #:  6 Table 2 items identified with notes J and 4, and referenced to 2005 GALL VII.C1-7 in which GALL recommends the use of the "Open-Cycle 
Cooling Water System Program".  These items call out the "One-Time Inspection Program"

QUESTION

1. Please provide justification for why the One-Time Inspection Program is sufficient to manage aging for these components.

See response to 3.3-11.

Question:

Draft Response:

Sufficient per NRCStatus: Bill Roman MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-15

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: See response to 3.3-11.

Potential LRA 
Update Required

Assoc LRA Section - 3.3

13. (HTV) NO Table 1 item #:  9 Table 2 items identified with notes J and 4, and referenced to 2005 GALL VII.C2-5 in which GALL recommends the use of the "Closed-Cycle 
Cooling Water System Program".  These items call out the "One-Time Inspection Program"

QUESTION

 
1. Please provide justification for why the One-Time Inspection Program is sufficient to manage aging for these components.

See response to 3.3-11.

Question:

Draft Response:

Sufficient per NRCStatus: Bill Roman MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-16

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: See response to 3.3-11.

Potential LRA 
Update Required
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Assoc LRA Section - 3.3

14. (DGN) NO Table 1 item #:  9 Table 2 items identified with notes J and 4, and referenced to 2005 GALL VII.H1-6 in which GALL recommends the use of the "Fuel Oil 
Chemistry Program".  These items call out the "One-Time Inspection Program".

QUESTION

1. Please provide justification for why the One-Time Inspection Program is sufficient to manage aging for these components.

See response to 3.3-11.

Question:

Draft Response:

Sufficient per NRCStatus: Bill Roman MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-17

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: See response to 3.3-11.

Potential LRA 
Update Required
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Assoc LRA Section - 3.3

15. (CHM, CRD, HTV, SLC) Table 1 item 3.3.1-27:  15 Table 2 items which refer to GALL VII.E4.1-c and VII.E4.3-a. GALL recommends the use of the "BWR Stress Corrosion 
Cracking" program paired with the "Plant (Water) Chemistry Program".  These items call out the "One-Time Inspection Program" or the "Closed Cycle Cooling Water System 
Program" instead of the "BWRSCC" program.

QUESTION

1. Please provide justification for why the One-Time Inspection Program or the Closed Cycle Cooling Water System Program is sufficient to manage aging for these 
components.

(a) See response to RAI 3.3-11 for One Time Inspection

(b) The Closed Cycle Cooling Water System Program is only referenced for the HTV System under NUREG 1801 line items VII.E4.1-c and VII.E4.3-a.  The piping and heating 
coils of the HTV System are in continuous operation on a seasonal basis.  The MNGP Closed-Cycle Cooling Water System Program aging management includes the use of 
corrosion inhibitors and chemical control and monitoring to minimize corrosion.  Also, the periodic visual inspection of select heating coils and use of a one-time inspection to 
monitor the effects of corrosion and confirm intended functions are met through the application of this program.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-18

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: a) See response to RAI 3.3-11 for One Time Inspection

(b) The Closed Cycle Cooling Water System Program is only referenced for the HTV System under NUREG 1801 line items VII.E4.1-c and VII.E4.3-a.  The piping and heating 
coils of the HTV System are in continuous operation on a seasonal basis.  The MNGP Closed-Cycle Cooling Water System Program aging management includes the use of 
corrosion inhibitors and chemical control and monitoring to minimize corrosion.  Also, the periodic visual inspection of select heating coils and use of a one-time inspection to 
monitor the effects of corrosion and confirm intended functions are met through the application of this program.

Potential LRA 
Update Required
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16. (FIR) NO Table 1 item #:  8 Table 2 items identified with notes J and 19, and referenced to 2005 GALL VII.F1-13, and VII.F1-18 in which GALL recommends the use of the 
"Closed Cycle Cooling Water System Program".  These items call out the "Fire Protection Program"

QUESTION

1.  Please provide justification for why the Fire Protection Program is sufficient to manage aging for these components.

Since the component, material and environment does not exist for the diesel-driven fire pump heat exchanger in Chapter VII, G (Fire Protection), Notes J (Neither the 
component nor the material and environment combination is evaluated in NUREG-1801) and 19 (NUREG-1801, Volume 2, Chapter VII (Auxiliary Systems), Section G.6 (Fire 
Protection) does not address this environment for the mechanical portion of the "Fire Protection" AMP (XI.M26). The aging management program referenced is appropriate for 
the aging effects/mechanisms identified and provides assurance that the aging effects/mechanisms are effectively managed through the period of extended operation) were 
appropriately used.  This component is managed by MNGP PMs that inspect this heat exchanger on an 18-month frequency and, these PMs reside within the Fire Protection 
AMP (see also the response to 3.3-14).  Based on this, there does not appear to be any value in utilizing a GALL line item from Chapter VII, F1, Control Room Area Ventilation 
System, to manage this Fire Protection component.  Additionally, 2005 GALL VII.F1-13 and VII.F1-18 do not address loss of material due to MIC nor heat transfer degradation 
due to fouling as is addressed in MNGP LRA Table 3.3.2-9.  As a result, the Fire Protection Program is sufficient to manage aging for this component.

Question:

Draft Response:

Sufficient per NRCStatus: Bill Roman MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-19

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: Since the component, material and environment does not exist for the diesel-driven fire pump heat exchanger in Chapter VII, G (Fire Protection), Notes J (Neither the 
component nor the material and environment combination is evaluated in NUREG-1801) and 19 (NUREG-1801, Volume 2, Chapter VII (Auxiliary Systems), Section G.6 (Fire 
Protection) does not address this environment for the mechanical portion of the "Fire Protection" AMP (XI.M26). The aging management program referenced is appropriate for 
the aging effects/mechanisms identified and provides assurance that the aging effects/mechanisms are effectively managed through the period of extended operation) were 
appropriately used.  This component is managed by MNGP PMs that inspect this heat exchanger on an 18-month frequency and, these PMs reside within the Fire Protection 
AMP (see also the response to 3.3-14).  Based on this, there does not appear to be any value in utilizing a GALL line item from Chapter VII, F1, Control Room Area Ventilation 
System, to manage this Fire Protection component.  Additionally, 2005 GALL VII.F1-13 and VII.F1-18 do not address loss of material due to MIC nor heat transfer degradation 
due to fouling as is addressed in MNGP LRA Table 3.3.2-9.  As a result, the Fire Protection Program is sufficient to manage aging for this component.

Potential LRA 
Update Required
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17. (FIR) NO Table 1 item #:  4 Table 2 items identified with notes J and 19, and referenced to 2005 GALL VIII.E1-3, and VII.G-13 in which GALL recommends the use of the 
"Plant Chemistry Program" or the "Selective Leaching Program".  These items call out the "Fire Protection Program"

QUESTION

1. Please provide justification for why the Fire Protection Program is sufficient to manage aging for these components.

See response to 3.3-19.  Loss of material due to selective leaching is managed by the Fire Protection AMP.  As a result, the  Fire Protection Program is sufficient to manage 
aging for these components.

Question:

Draft Response:

Sufficient per NRCStatus: Bill Roman MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-20

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: See response to 3.3-19.  Loss of material due to selective leaching is managed by the Fire Protection AMP.  As a result, the  Fire Protection Program is sufficient to manage 
aging for these components.

Potential LRA 
Update Required
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21. (DWS, FPC) NO Table 1 item #:  30 Table 2 items identified with notes J and 4, and referenced to 2005 GALL VII.C2-5 in which GALL recommends the use of the "Closed 
Cycle Cooling Water System Program".   These items call out the "Plant Chemistry Program" or the "One-Time Inspection Program".

QUESTION

2. Please provide justification for why the Plant Chemistry Program and/or the One-Time Inspection Program are sufficient to manage aging for these components.

In accordance with NUREG 1801, XI.M2 "Water Chemistry", the main objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and stress 
corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification of the effectiveness of the chemistry control program is undertaken to ensure that significant 
degradation is not occurring and the component intended function will be maintained during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable 
verification program is a one-time inspection of selected components at susceptible locations in the system. 

To verify the effectiveness of the Plant Chemistry Program, the One-Time Inspection program will perform a one-time inspection of selected components where the flow of 
water is low or stagnant conditions exist.   The components to be inspected shall be chosen from the systems within the scope of the Plant Chemistry Program.  From these 
groups of components, a sample of the population will be selected for inspection. The inspection population will be based on such aspects of the systems and components as 
similarity of materials of construction, operating environment or aging effects. The sample size will be based on such aspects of the systems and components as the specific 
aging effect, location, system and structure design, materials of construction, service environment or previous failure history.

This program will evaluate the results of the inspections and provide recommendations for additional inspections, as necessary. The results of these inspections will be 
evaluated for impact throughout the relevant systems at MNGP. Visual or volumetric examinations may be used to verify the presence of an aging effect/aging mechanism as 
applicable.   Any corrective actions will be implemented through the corrective action program.

Question:

Draft Response:

Sufficient per NRCStatus: Bill O'Brien MNGP Owner: MechanicalDiscipline:AMR AuditSource:

Audit Question No.: 3.3-21

Author: Messitt

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: In accordance with NUREG 1801, XI.M2 "Water Chemistry", the main objective of the Plant Chemistry Program is to mitigate damage caused by corrosion and stress 
corrosion cracking (SCC).  NUREG 1801, XI.M2 states that verification of the effectiveness of the chemistry control program is undertaken to ensure that significant 
degradation is not occurring and the component intended function will be maintained during the extended period of operation. NUREG 1801, XI.M2 states that an acceptable 
verification program is a one-time inspection of selected components at susceptible locations in the system. 

To verify the effectiveness of the Plant Chemistry Program, the One-Time Inspection program will perform a one-time inspection of selected components where the flow of 
water is low or stagnant conditions exist.   The components to be inspected shall be chosen from the systems within the scope of the Plant Chemistry Program.  From these 
groups of components, a sample of the population will be selected for inspection. The inspection population will be based on such aspects of the systems and components as 
similarity of materials of construction, operating environment or aging effects. The sample size will be based on such aspects of the systems and components as the specific 
aging effect, location, system and structure design, materials of construction, service environment or previous failure history.

This program will evaluate the results of the inspections and provide recommendations for additional inspections, as necessary. The results of these inspections will be 
evaluated for impact throughout the relevant systems at MNGP. Visual or volumetric examinations may be used to verify the presence of an aging effect/aging mechanism as 
applicable.   Any corrective actions will be implemented through the corrective action program.

Potential LRA 
Update Required
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1.  Table Item Numbers 3.5.1-12 and 3.5.1-14
(Spyros Traiforos)

In the LRA Item Numbers 3.5.1-12 and 3.5.1-14 are addressed together. (One exception is carbon steel embedded in concrete where only Item Number 3.5.1.-12 is used). 
Item Number 3.5.1-12 addresses steel elements (containment shell) while Item Number 3.5.1-14 addresses steel elements (protected by coating). In the LRA, Item Number 
3.5.1-14, it is stated that the Protective Coating Monitoring & Maintenance Program is not credited for managing loss of material due to corrosion. Therefore, one would expect 
that no items would roll up to Item Number 3.5.1-14. Please explain the rationale for addressing together these two item numbers.

Response to 3.5-01

NUREG-1801, Volume I (April 2001), Table 5 line reference numbers 3.5.1-12 and 3.5.1-14 both include GALL item number II.B1.1.1-a.  Consequently, all LRA entries for item 
number II.B1.1.1-a included both 3.5.1-12 and 3.5.1-14.  There was one exception. For the drywell support skirt and embedded shell material in an embedded in concrete 
environment (i.e. inaccessible components) (LRA page 3-726), only 3.5.1-12 applied.  3.5.1-12 applies to accessible and inaccessible components while 3.5.1-14 referred only 
to accessible components.  Since these components are inaccessible, only 3.5.1-12 applied.  

LRA discussion for item number 3.5.1-14 stated that the Protective Coating Monitoring & Maintenance Program was not credited for managing loss of material due to 
corrosion.   This was reiterated in plant specific note #555.  In summary, the only purpose for including 3.5.1-14 in Table 3.5.2 line entries was to provide consistency with 
NUREG-1801 Vol. 1, Table 5.

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-01

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: NUREG-1801, Volume I (April 2001), Table 5 line reference numbers 3.5.1-12 and 3.5.1-14 both include GALL item number II.B1.1.1-a.  Consequently, all LRA entries for item 
number II.B1.1.1-a included both 3.5.1-12 and 3.5.1-14.  There was one exception. For the drywell support skirt and embedded shell material in an embedded in concrete 
environment (i.e. inaccessible components) (LRA page 3-726), only 3.5.1-12 applied.  3.5.1-12 applies to accessible and inaccessible components while 3.5.1-14 referred only 
to accessible components.  Since these components are inaccessible, only 3.5.1-12 applied.  

LRA discussion for item number 3.5.1-14 stated that the Protective Coating Monitoring & Maintenance Program was not credited for managing loss of material due to 
corrosion.   This was reiterated in plant specific note #555.  In summary, the only purpose for including 3.5.1-14 in Table 3.5.2 line entries was to provide consistency with 
NUREG-1801 Vol. 1, Table 5.

Potential LRA 
Update Required
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2.  Table Item Numbers 3.5.1-12 and 3.5.1-14
(Spyros Traiforos)

LRA Table 3.5.2-13, Carbon Steel, Low Alloy Steel in Treated Water. (There are two such entries in Table 3.5.2-13.) For GALL item II.B1.1.1-a, two AMPs are recommended: 
ASME Section XI, Subsection IWE (Primary containment ISI) and 10 CFR Part 50, Appendix J. However, in the LRA, not the same two AMPs are recommended. The 
recommended AMPs are Primary containment ISI and Plant Chemistry. Please explain the discrepancy.

In addition, for the plant chemistry program it appears that the wrong Note is used. Namely, since a different program is used (Plant Chemistry), the Note should have been E, 
not D. Please explain.

Finally, for the Primary containment ISI it appears that the wrong Note is used.
Namely, since the AMP has no exceptions, the Note should have been either C or A. Please explain.

Response to 3.5-02

For the first entry in LRA Table 3.5.2-13, structural steel components in treated water were included under line item II.B1.1.1-a.  These components are different but consistent 
with NUREG-1801 item for material, environment, and aging effect.  NUREG-1801 AMPs for line II.B1.1.1-a include ASME Subsection IWE Program, 10 CFR Part 50, 
Appendix J Program, and Protective Coatings Program.  As stated in response to question 3.5-01, Protective Coatings Program is not applicable.  The Primary Containment 
In-Service Inspection Program is consistent with the NUREG-1801 AMP and the Plant Chemistry Program is a different aging management program.  10 CFR Part 50, 
Appendix J Program refers to pressure retaining components.   Structural steel does not perform any pressure retaining function and therefore Appendix J Program is not 
applicable.   

Yes, note "C" should have been indicated.  
Summary: LRA line II.B1.1.1-a for the component structural steel in a treated water environment for the AMP Primary Containment In-Service Inspection Program should have 
been note "C" and not note "D".

Yes, note "E" should have been indicated.
Summary: LRA line II.B1.1.1-a for the component structural steel in a treated water environment for the AMP Plant Chemistry Program should have been note "E" and not 
note "D".

For the second entry in LRA Table 3.5.2-13, components including support members, welds, bolted connections, torus internal catwalk support columns in treated water were 
included under line item II.B1.1.1-a.  These components are different but consistent with NUREG-1801 item for material, environment, and aging effect.  NUREG-1801 AMPs 
for line II.B1.1.1-a include the ASME Subsection IWE Program, 10 CFR Part 50, Appendix J Program, and the Protective Coatings Program.  As stated in response to 
question 3.5-01, the Protective Coatings Program is not applicable.  The Primary Containment In-Service Inspection Program is consistent with the NUREG-1801 AMP and 
the Plant Chemistry Program is a different aging management program.   10 CFR Part 50, Appendix J Program refers to pressure retaining components.   Support members, 
welds, bolted connections, torus internal catwalk support columns do not perform any pressure retaining function and therefore Appendix J Program is not applicable.   

Yes, note "C" should have been indicated.  
Summary: LRA line II.B1.1.1-a for the components support members, welds, bolted connections, torus internal catwalk support columns in a treated water environment for the 
AMP Primary Containment In-Service Inspection Program should have been note "C" and not note "D".

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-02

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/18/2005 Potential LRA 
Update Required
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Yes, note "E" should have been indicated.
Summary: LRA line II.B1.1.1-a for the components support members, welds, bolted connections, torus internal catwalk support columns in a treated water environment for the 
AMP Plant Chemistry Program should have been note "E" and not note "D".

Final Response: For the first entry in LRA Table 3.5.2-13, structural steel components in treated water were included under line item II.B1.1.1-a.  These components are different but consistent 
with NUREG-1801 item for material, environment, and aging effect.  NUREG-1801 AMPs for line II.B1.1.1-a include ASME Subsection IWE Program, 10 CFR Part 50, 
Appendix J Program, and Protective Coatings Program.  As stated in response to question 3.5-01, Protective Coatings Program is not applicable.  The Primary Containment 
In-Service Inspection Program is consistent with the NUREG-1801 AMP and the Plant Chemistry Program is a different aging management program.  10 CFR Part 50, 
Appendix J Program refers to pressure retaining components.   Structural steel does not perform any pressure retaining function and therefore Appendix J Program is not 
applicable.   

Yes, note "C" should have been indicated.  
Summary: LRA line II.B1.1.1-a for the component structural steel in a treated water environment for the AMP Primary Containment In-Service Inspection Program should have 
been note "C" and not note "D".

Yes, note "E" should have been indicated.
Summary: LRA line II.B1.1.1-a for the component structural steel in a treated water environment for the AMP Plant Chemistry Program should have been note "E" and not 
note "D".

For the second entry in LRA Table 3.5.2-13, components including support members, welds, bolted connections, torus internal catwalk support columns in treated water were 
included under line item II.B1.1.1-a.  These components are different but consistent with NUREG-1801 item for material, environment, and aging effect.  NUREG-1801 AMPs 
for line II.B1.1.1-a include the ASME Subsection IWE Program, 10 CFR Part 50, Appendix J Program, and the Protective Coatings Program.  As stated in response to 
question 3.5-01, the Protective Coatings Program is not applicable.  The Primary Containment In-Service Inspection Program is consistent with the NUREG-1801 AMP and 
the Plant Chemistry Program is a different aging management program.   10 CFR Part 50, Appendix J Program refers to pressure retaining components.   Support members, 
welds, bolted connections, torus internal catwalk support columns do not perform any pressure retaining function and therefore Appendix J Program is not applicable.   

Yes, note "C" should have been indicated.  
Summary: LRA line II.B1.1.1-a for the components support members, welds, bolted connections, torus internal catwalk support columns in a treated water environment for the 
AMP Primary Containment In-Service Inspection Program should have been note "C" and not note "D".

Yes, note "E" should have been indicated.
Summary: LRA line II.B1.1.1-a for the components support members, welds, bolted connections, torus internal catwalk support columns in a treated water environment for the 
AMP Plant Chemistry Program should have been note "E" and not note "D".
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3.  Table Item Numbers 3.5.1-12 and 3.5.1-14
(Spyros Traiforos)

LRA Table 3.5.2-13, Carbon Steel, Low Alloy Steel in Air/Gas. Primary Containment Inservice Inspection Program takes no exceptions. Therefore, Note C should have been 
indicated instead of Note D. Please explain.

Response to 3.5-03

Yes, note "C" should have been indicated. 
Summary:  LRA line II.B1.1.1-a, for the components structural steel inside torus, torus internal catwalk in an air/gas environment for the AMP Primary Containment In-Service 
Inspection Program should have been note "C" and not note "D".

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-03

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: Yes, note "C" should have been indicated. 

Summary:  LRA line II.B1.1.1-a, for the components structural steel inside torus, torus internal catwalk in an air/gas environment for the AMP Primary Containment In-Service 
Inspection Program should have been note "C" and not note "D".

Potential LRA 
Update Required
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4. Table Item Number 3.5.1-12

 In LRA Table 3.5.2-13, for Carbon Steel, Low Alloy Steel Embedded in Concrete no aging management program is required. Plant specific note 549 states that requirements 
specified in NUREG-1801 for concrete quality, inspections and housekeeping are satisfied for steel elements in inaccessible areas (i.e. embedded in concrete, sand pocket 
region). Therefore, a plant specific aging management program for loss of material due to corrosion of steel elements in inaccessible areas is not required. This statement is 
reiterated in Section 3.5.2.2.1.4 of the LRA. In Item B1.1.1-a of NUREG-1801, four specific conditions are described. Please indicate which of these four specific conditions 
are satisfied and provide the specific references in the LRA.

Response to 3.5-04

NUREG-1801, Chapter II.B, line item II.B1.1.1-a documents four (4) condition requirements for inaccessible carbon steel stating that if all four requirements are met, "loss of 
material due to corrosion is not significant".  Carbon steel in inaccessible areas includes the embedded containment steel shell or liner at sand pocket, and support skirt.  
These condition requirements are restated below followed by MNGP’s response (MNGP meets all four conditions).

1. Concrete meeting the requirements of ACI 318 or 349 and the guidance of 201.2R was used for the containment concrete in contact with the embedded containment shell 
or liner.
2. The concrete is monitored to ensure that it is free of penetrating cracks that provide a path for water seepage to the surface of the containment shell or liner.
3. The moisture barrier, at the junction where the shell or liner becomes embedded, is subject to aging management activities in accordance with IWE requirements.
4. Borated water spills and water ponding on the containment concrete floor are not common and when detected are cleaned up in a timely manner.

MNGP evaluation of the four (1-4) conditions:  
1.  MNGP concrete design specifications C-12 and C-112, Specification for Purchase of Off-Site Concrete for the MNGP, C-13 and C-113, Specification for Forming, Placing, 
Finishing and Curing of Concrete, C4, Specification for Materials Testing Services and others specifications include requirements that satisfy ACI 318 standards for materials, 
durability, concrete quality, mixing and placing.  Plant documents confirm that the concrete was constructed in accordance with the recommendations in ACI 201.2R-77 for 
durability and therefore able to resist weathering action, chemical attack, abrasion, leaching of calcium hydroxide, corrosion of reinforcement, and chemical reactions of 
aggregates.  

Materials used in the concrete mix design conformed to ASTM specifications  (C-94, C-150, etc) that ensure consistent, proportional, non-porous concrete of quality 
materials.   Aggregates conformed to the requirements of ASTM C-33 and were accepted based on ASTM C-295 (petrographic) C-289 (reactivity) and other tests.  Mixing and 
delivering of concrete was in accordance with ACI standards for hot and cold weather conditions (ACI 305, ACI 306) and appropriate air entrainment, adequate curing, and 
special attention to construction practices were maintained (ASTM C-260, C-494 and C-618).  MNGP construction specifications ensure good workmanship and quality control 
practices (ACI 304, 308, 309, ASTM C-94, etc). Conforming to the above industry codes and guidelines ensures that freeze-thaw, corrosion of reinforcing steel, and reaction 
with aggregates are not significant.  

Note:  Abrasion and leaching of calcium hydroxide are not applicable to concrete components adjacent to inaccessible carbon steel components addressed in line II.B1.1.1-a 
(i.e. inaccessible carbon steel components include drywell support skirt and embedded shell) since this concrete is not exposed to a below grade environment where abrasion 
and leaching may occur.  Therefore the following is provided for information only.  For abrasion and leaching of calcium hydroxide, there is no flowing water acting on any 
below-grade concrete basemat or concrete wall.  Building foundations may or may not fall below the ground water table.  For those below the ground water table, evaluation 
shows that ground water flow velocity is well below the threshold at which any significant erosion or leaching of calcium hydroxide is possible.  

Note: Aggressive chemical attack is not applicable to concrete components adjacent to inaccessible carbon steel components addressed in line II.B1.1.1-a (i.e. inaccessible 

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-04

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/18/2005 Potential LRA 
Update Required
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carbon steel components include drywell support skirt and embedded shell) since this concrete is not exposed to a below grade environment where aggressive chemical may 
be present.  Therefore the following is provided for information only.  MNGP is not located in an aggressive chemical environment (Reference LRA) and therefore aggressive 
chemical exposure is not applicable.

2.  For concrete inside drywell and accessible concrete around the outside of the drywell, Structures Monitoring Program activities inspect for concrete cracking at all 
accessible locations and include concrete adjacent to the moisture barrier.  Inaccessible concrete components in the drywell air gap adjacent to the drywell support skirt, 
embedded shell, and the shell at the sand pocket region are managed for aging by Primary Containment In-Service Inspection Program and Structures Monitoring Program 
activities to ensure, 

·  the drywell air gap drain outlets and sand pocket drain outlets are not obstructed prior to refueling (Generic Letter 87-05), 
·  monitor for leaks at drain line that are incorporated into the refueling bellows assembly, 
·  and  inspects drywell air gap drain outlets and drywell sand pocket drain outlets for signs of leakage during refueling.  

These activities indirectly manage the containment shell for corrosion and the concrete for degradation that could result in cracking.

MNGP operating history shows no evidence of refueling seal leakage, no water observed in air gap during construction, and no water has been used to extinguish a fire in the 
air gap or for any other reason.  Plant engineering and maintenance personnel confirmed the absence of leakage at the drywell air gap drains, and the sand pocket drains.  
Plant specific operating history has proven that the ongoing IWE inspection and monitoring activities, adequately manage aging effects to ensure no loss of intended 
function.   

3.  The Primary Containment In-Service Inspection Program manages aging effects associated with the moisture barrier (NUREG-1801 line item II.B4.3-a).   
 

4.  Borated water inside drywell is not a concern for BWR plants.  Plant housekeeping activities will detect and cleanup any spills in a timely manner to assure degradation 
does not occur.

In summary, MNGP meets all four requirements and therefore loss of material due to corrosion is not significant.

Final Response: NUREG-1801, Chapter II.B, line item II.B1.1.1-a documents four (4) condition requirements for inaccessible carbon steel stating that if all four requirements are met, "loss of 
material due to corrosion is not significant".  Carbon steel in inaccessible areas includes the embedded containment steel shell or liner at sand pocket, and support skirt.  
These condition requirements are restated below followed by MNGP’s response (MNGP meets all four conditions).

1. Concrete meeting the requirements of ACI 318 or 349 and the guidance of 201.2R was used for the containment concrete in contact with the embedded containment shell 
or liner.
2. The concrete is monitored to ensure that it is free of penetrating cracks that provide a path for water seepage to the surface of the containment shell or liner.
3. The moisture barrier, at the junction where the shell or liner becomes embedded, is subject to aging management activities in accordance with IWE requirements.
4. Borated water spills and water ponding on the containment concrete floor are not common and when detected are cleaned up in a timely manner.

MNGP evaluation of the four (1-4) conditions:  
1.  MNGP concrete design Specification for Purchase of Off-Site Concrete for the MNGP, Specification for Forming, Placing, Finishing and Curing of Concrete, Specification 
for Materials Testing Services and others specifications include requirements that satisfy ACI 318 standards for materials, durability, concrete quality, mixing and placing.  
Plant documents confirm that the concrete was constructed in accordance with the recommendations in ACI 201.2R-77 for durability and therefore able to resist weathering 
action, chemical attack, abrasion, leaching of calcium hydroxide, corrosion of reinforcement, and chemical reactions of aggregates.  

Materials used in the concrete mix design conformed to ASTM specifications  (C-94, C-150, etc) that ensure consistent, proportional, non-porous concrete of quality 
materials.   Aggregates conformed to the requirements of ASTM C-33 and were accepted based on ASTM C-295 (petrographic) C-289 (reactivity) and other tests.  Mixing and 
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delivering of concrete was in accordance with ACI standards for hot and cold weather conditions (ACI 305, ACI 306) and appropriate air entrainment, adequate curing, and 
special attention to construction practices were maintained (ASTM C-260, C-494 and C-618).  MNGP construction specifications ensure good workmanship and quality control 
practices (ACI 304, 308, 309, ASTM C-94, etc). Conforming to the above industry codes and guidelines ensures that freeze-thaw, corrosion of reinforcing steel, and reaction 
with aggregates are not significant.  

Note:  Abrasion and leaching of calcium hydroxide are not applicable to concrete components adjacent to inaccessible carbon steel components addressed in line II.B1.1.1-a 
(i.e. inaccessible carbon steel components include drywell support skirt and embedded shell) since this concrete is not exposed to a below grade environment where abrasion 
and leaching may occur.  Therefore the following is provided for information only.  For abrasion and leaching of calcium hydroxide, there is no flowing water acting on any 
below-grade concrete basemat or concrete wall.  Building foundations may or may not fall below the ground water table.  For those below the ground water table, evaluation 
shows that ground water flow velocity is well below the threshold at which any significant erosion or leaching of calcium hydroxide is possible.  

Note: Aggressive chemical attack is not applicable to concrete components adjacent to inaccessible carbon steel components addressed in line II.B1.1.1-a (i.e. inaccessible 
carbon steel components include drywell support skirt and embedded shell) since this concrete is not exposed to a below grade environment where aggressive chemical may 
be present.  Therefore the following is provided for information only.  MNGP is not located in an aggressive chemical environment (Reference LRA) and therefore aggressive 
chemical exposure is not applicable.

2.  For concrete inside drywell and accessible concrete around the outside of the drywell, Structures Monitoring Program activities inspect for concrete cracking at all 
accessible locations and include concrete adjacent to the moisture barrier.  Inaccessible concrete components in the drywell air gap adjacent to the drywell support skirt, 
embedded shell, and the shell at the sand pocket region are managed for aging by Primary Containment In-Service Inspection Program and Structures Monitoring Program 
activities to ensure, 

·  the drywell air gap drain outlets and sand pocket drain outlets are not obstructed prior to refueling (Generic Letter 87-05), 
·  monitor for leaks at drain line that are incorporated into the refueling bellows assembly, 
·  and  inspects drywell air gap drain outlets and drywell sand pocket drain outlets for signs of leakage during refueling.  

These activities indirectly manage the containment shell for corrosion and the concrete for degradation that could result in cracking.

MNGP operating history shows no evidence of refueling seal leakage, no water observed in air gap during construction, and no water has been used to extinguish a fire in the 
air gap or for any other reason.  Plant engineering and maintenance personnel confirmed the absence of leakage at the drywell air gap drains, and the sand pocket drains.  
Plant specific operating history has proven that the ongoing IWE inspection and monitoring activities, adequately manage aging effects to ensure no loss of intended 
function.   

3.  The Primary Containment In-Service Inspection Program manages aging effects associated with the moisture barrier (NUREG-1801 line item II.B4.3-a).   
 

4.  Borated water inside drywell is not a concern for BWR plants.  Plant housekeeping activities will detect and cleanup any spills in a timely manner to assure degradation 
does not occur.

In summary, MNGP meets all four requirements and therefore loss of material due to corrosion is not significant.
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Assoc LRA Section - 3.5

5.  Addressing Aging Management Effects through the System Condition Monitoring Program
(Spyros Traiforos)

LRA Table 3.5.2-6 for structures and component supports credits the System Condition Monitoring Program to manage the following aging effects:

a) Reduction in concrete anchor capacity due to local concrete degradation/service induced cracking or other concrete aging mechanisms for various structures and 
component supports. 

b) Reduction or loss of isolation function due to radiation hardening, temperature, humidity and sustained vibration loading for elastomer sealants.

The LRA indicates that aging management for these components is consistent with GALL for material environment and aging effect, but a different aging management 
program is credited (Note E). GALL recommends use of the Structures Monitoring Program to manage these aging effects; however, the LRA credits the System Condition 
Monitoring Program, which is a plant specific program.

The description of the System Condition Monitoring Program in B2.1.32, does not explicitly contain the recommendations of GALL Structures Monitoring Program XI.S6. 
Please discuss how the System Condition Monitoring Program addresses the recommendations of GALL Structures Monitoring Program XI.S6 for managing the above aging 
effects.

Response to 3.5-05

The System Condition Monitoring Program manages a) reduction in concrete anchor capacity due to local degradation due to service induced cracking or other concrete aging 
mechanism, and b) reduction or loss of isolation function due to radiation hardening, temperature, humidity and sustained vibration loading for rubber (i.e. elastomer) as part of 
Program enhancements to implementing procedures. Implementing procedures will look for degradation of concrete around anchor bolts for cracking and spalling and missing 
or degraded grout under steel baseplates.  Additionally, implementing procedures will look for degraded elastomers (vibration isolation elements) due to shrinkage, hardening, 
embrittlement, crazing, discoloration, cracking, and bonding to surface due to radiation, thermal, chemical, and ultraviolet degradation.  The System Condition Monitoring 
Program references guidance documents including Aging Assessment Field Guide, EPRI 1007933 and Aging Identification and Assessment Checklist, Mechanical 
Components, EPRI 1009743 (Ref. PBD/AMP-044, Section 5.3) to aid in assessing the condition of concrete surrounding anchors, grout, and elastomers.

Follow up Response to Question 3.5-05 (dated 7-26-2005):
A subgroup of the population of components to be managed by the Structures Monitoring Program per NUREG-1801 was reassigned to and inspected as part of the System 
Condition Monitoring AMP.  For these components the ten attributes of both aging management programs are compatible, in that they address similar Scope, Preventive 
Actions, Parameters Monitored or Inspected, Detection of Aging Effects, Monitoring and Trending, Acceptance Criteria, Corrective Actions, Confirmation Process, and 
Administrative Controls.  For Operating Experience, plant maintenance activities have been ongoing and plant procedures have detected and evaluated degraded conditions 
of structural components.  Corrective actions were performed ensuring that repairs were made in a timely manner prior to loss of intended function.  With all ten attributes of 
the Structures Monitoring Program incorporated into the System Condition Monitoring AMP, the use of a different AMP then the NUREG-1801 AMP is justified.

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-05

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: The System Condition Monitoring Program manages a) reduction in concrete anchor capacity due to local degradation due to service induced cracking or other concrete aging 
mechanism, and b) reduction or loss of isolation function due to radiation hardening, temperature, humidity and sustained vibration loading for rubber (i.e. elastomer) as part of 
Program enhancements to implementing procedures. Implementing procedures will look for degradation of concrete around anchor bolts for cracking and spalling and missing 
or degraded grout under steel baseplates.  Additionally, implementing procedures will look for degraded elastomers (vibration isolation elements) due to shrinkage, hardening, 
embrittlement, crazing, discoloration, cracking, and bonding to surface due to radiation, thermal, chemical, and ultraviolet degradation.  The System Condition Monitoring 

Potential LRA 
Update Required
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Program references guidance documents including Aging Assessment Field Guide, EPRI 1007933 and Aging Identification and Assessment Checklist, Mechanical 
Components, EPRI 1009743 to aid in assessing the condition of concrete surrounding anchors, grout, and elastomers.

Follow up Response to Question 3.5-05 (dated 7-26-2005):
A subgroup of the population of components to be managed by the Structures Monitoring Program per NUREG-1801 was reassigned to and inspected as part of the System 
Condition Monitoring AMP.  For these components the ten attributes of both aging management programs are compatible, in that they address similar Scope, Preventive 
Actions, Parameters Monitored or Inspected, Detection of Aging Effects, Monitoring and Trending, Acceptance Criteria, Corrective Actions, Confirmation Process, and 
Administrative Controls.  For Operating Experience, plant maintenance activities have been ongoing and plant procedures have detected and evaluated degraded conditions 
of structural components.  Corrective actions were performed ensuring that repairs were made in a timely manner prior to loss of intended function.  With all ten attributes of 
the Structures Monitoring Program incorporated into the System Condition Monitoring AMP, the use of a different AMP then the NUREG-1801 AMP is justified.

Assoc LRA Section - 3.5

6.  System Condition Monitoring and aging management in the spent fuel pool (Spyros Traiforos)

LRA Line Item 3.5.1-23 identifies the Water Chemistry Program (Plant Chemistry Program) and Monitoring of spent fuel pool water level as the Aging Management Programs 
to manage crack initiation and growth from SCC and loss of material due to crevice corrosion. The applicant also states that the System Condition Monitoring Program 
provides monitoring and control of the spent fuel pool water level and spent fuel pool leakage. Please discuss how the method and technique for monitoring and controlling of 
the spent fuel pool water level and leakage provides adequate aging management.

Response to 3.5-06

This method and technique appears only to be a NUREG-1801 requirement with no obvious connection to aging management.
NUREG-1801, Volume I, Table 5 line reference number 3.5.1-23 includes GALL item III.A5.2-b and includes monitoring of spent fuel pool water level.  This requirement is 
repeated in NUREG-1801, Volume 2, Chapter III, line item III.A5.2-b.  For consistency with NUREG-1801, an activity under the System Condition Monitoring Program will 
provide monitoring of the spent fuel pool water level and will monitor pool for leakage.
The Plant Chemistry Program adequately manages the spent fuel pool liner aging effects and is consistent with the AMP specified in NUREG-1801.

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-06

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/18/2005

Final Response: This method and technique appears only to be a NUREG-1801 requirement with no obvious connection to aging management.
NUREG-1801, Volume I, Table 5 line reference number 3.5.1-23 includes GALL item III.A5.2-b and includes monitoring of spent fuel pool water level.  This requirement is 
repeated in NUREG-1801, Volume 2, Chapter III, line item III.A5.2-b.  For consistency with NUREG-1801, an activity under the System Condition Monitoring Program will 
provide monitoring of the spent fuel pool water level and will monitor pool for leakage.
The Plant Chemistry Program adequately manages the spent fuel pool liner aging effects and is consistent with the AMP specified in NUREG-1801.

Potential LRA 
Update Required
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Assoc LRA Section - 3.5

7.  Table Item Number 3.5.1-24
(Spyros Traiforos)

At MNGP, aging management of Masonry Block Walls is addressed by the Structures Monitoring Program. In the discussion of item 3.5.1-24, it is indicated that since 
masonry walls are used as fire barriers, the Fire Protection AMP is also used to manage aging.

In the discussion of item number 3.5.1-24 it is stated that implementation of this program to manage aging effects/mechanisms provides added assurance that the aging 
effects are not occurring; or that the aging effects are progressing very slowly such that the component's intended function will be maintained during the period of extended 
operation.

Please explain which program the above paragraph is referring to. Also explain how the implementation of this program to manage aging effects /mechanisms provides added 
assurance that the aging effects are not occurring. Please note that there are no preventive actions associated with the structures monitoring program. Finally, please explain 
the criteria defining the slow progression of aging effects.

Response to Question 3.5-07

The discussion in 3.5.1-24 refers to the implementation of the Structures Monitoring Program (SMP) to manage aging effects for masonry walls.

 The sentence, implementation of this program to manage aging effects /mechanisms provides added assurance that the aging effects are not occurring, refers to the overlap 
of inspection activities for masonry walls conducted by the SMP and the  Fire Protection Program (FPP).   The SMP manages aging effects for all masonry walls that are 
components of in scope structures.   Of these masonry walls, certain ones perform a fire barrier intended function and are managed for aging by the Fire Protection Program.  
Therefore, some masonry walls are inspected by both programs "providing added assurance that the aging effects are not occurring or that the aging effects are progressing 
very slowly".   

A slow progression of aging effects refers to a potential degraded condition observed during an inspection and determined as insignificant during the evaluation process.  The 
SMP follow up inspection would include a review of the previous inspect report as an aid in the reevaluation to determine the need for corrective action.    Structural 
components, which make up the framework of nuclear power plants, are inherently robust, and not susceptible to catastrophic failure.  Degradation typically occurs slowly over 
extended periods of time and when observed is corrected prior to the loss of any intended function.

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-07

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: The discussion in 3.5.1-24 refers to the implementation of the Structures Monitoring Program (SMP) to manage aging effects for masonry walls.

 The sentence, implementation of this program to manage aging effects /mechanisms provides added assurance that the aging effects are not occurring, refers to the overlap 
of inspection activities for masonry walls conducted by the SMP and the  Fire Protection Program (FPP).   The SMP manages aging effects for all masonry walls that are 
components of in scope structures.   Of these masonry walls, certain ones perform a fire barrier intended function and are managed for aging by the Fire Protection Program.  
Therefore, some masonry walls are inspected by both programs "providing added assurance that the aging effects are not occurring or that the aging effects are progressing 
very slowly".   

A slow progression of aging effects refers to a potential degraded condition observed during an inspection and determined as insignificant during the evaluation process.  The 
SMP follow up inspection would include a review of the previous inspect report as an aid in the reevaluation to determine the need for corrective action.    Structural 
components, which make up the framework of nuclear power plants, are inherently robust, and not susceptible to catastrophic failure.  Degradation typically occurs slowly over 
extended periods of time and when observed is corrected prior to the loss of any intended function.

Potential LRA 
Update Required
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Assoc LRA Section - 3.5

8.  Table Item Number 3.5.1-19
(Spyros Traiforos)

In Table 3.5.1, for steel elements (drywell head and downcomer pipes) the aging effect/ mechanism is stated as fretting and lock up due to wear. The Containment ISI is the 
aging management program. The discussion of this item states that Aging Management is not applicable for these aging effects based on the following:

· The drywell head does not experience a relative motion environment that would cause wear or fretting.
· Wear of bolting components during bolt up or bolt removal is prevented by proper maintenance practices, thus it is not an aging issue.
· Downcomer pipes are not subject to relative motion that would cause wear or fretting

Please provide justification for above assessment considering refueling operations. Is Primary Containment In-Service Inspection Program used to manage aging of the stated 
components for the above or other aging effects/mechanisms? Please explain.

Response to Question 3.5-08

NUREG-1801 includes fretting or lockup due to mechanical wear of carbon steel and graphite plate material (II.B1.1.1-e) however, EPRI 1002950 (Structural Tools) Section 
2.3.1.7 evaluates fretting as loss of material occurring as a result of the relative motion between two materials. EPRI states that thermal cycling during plant heat-up, cool 
down (refueling operations) and normal operation has insufficient relative motion and frequency to result in significant wear. EPRI concludes that fretting of carbon steel is a 
design issue (not age related) that incorporates sliding surfaces (i.e. graphite, etc) into the design, and since Monticello did not include sliding surface material into the design, 
and wear due to thermal cycling is insufficient to cause significant wear, the drywell head and downcomers do not require aging management for fretting.
Primary Containment In-Service Inspection Program is not used to manage fretting or lock-up due to mechanical wear for the drywell head or downcomers but is used to 
manage loss of material consistent with NUREG-1801 line II.B1.1.1-a. Additionally, the downcomers are evaluated as a TLAA for fatigue (LRA Section 4).

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-08

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: NUREG-1801 includes fretting or lockup due to mechanical wear of carbon steel and graphite plate material (II.B1.1.1-e) however, EPRI 1002950 (Structural Tools) Section 
2.3.1.7 evaluates fretting as loss of material occurring as a result of the relative motion between two materials. EPRI states that thermal cycling during plant heat-up, cool 
down (refueling operations) and normal operation has insufficient relative motion and frequency to result in significant wear. EPRI concludes that fretting of carbon steel is a 
design issue (not age related) that incorporates sliding surfaces (i.e. graphite, etc) into the design, and since Monticello did not include sliding surface material into the design, 
and wear due to thermal cycling is insufficient to cause significant wear, the drywell head and downcomers do not require aging management for fretting.
Primary Containment In-Service Inspection Program is not used to manage fretting or lock-up due to mechanical wear for the drywell head or downcomers but is used to 
manage loss of material consistent with NUREG-1801 line II.B1.1.1-a. Additionally, the downcomers are evaluated as a TLAA for fatigue (LRA Section 4).

Potential LRA 
Update Required
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Assoc LRA Section - 3.5

9.  Table Item Number 3.5.1-19
(Spyros Traiforos)

There are two items that roll-up to Item Number 3.5.1-19 from Table 3.5.2-13 (Primary Containment): Lubrite in Air/Gas (Drywell head and downcomers) and Lubrite in treated 
water (downcomers). The aging effects requiring management and aging management programs shown are "none". Note (I, 556) is shown in Table 3.5.2-13.  Note I indicates 
that aging effect in NUREG-1801 for this component, material and environment combination is not applicable. Plant-specific note 556 states that "the drywell head and 
downcomer pipes are carbon steel material. Graphite plate material is not used for these components and therefore the aging effect is not applicable." 

GALL Volume 2 Line Item II.B1.1.1-e is shown on Table 3.5.2-13. Both Carbon steel and graphite plate material are shown in GALL. The aging mechanism is fretting or 
lockup/mechanical wear. For this component, the recommended AMP in GALL is Chapter XI.S1, "ASME Section XI, Subsection IWE" This is the MNGP B2.1.26, Primary 
Containment In-Service Inspection Program. Based on the above it appears that the plant specific note is incorrect. In addition, based on GALL, the Containment ISI AMP 
should be used to manage aging of these components. Please explain.

Response to Question 3.5-09

As discussed in the response to question 3.5-08, Monticello did not include sliding surface material (graphite) into the design, and EPRI 1002950 concluded that fretting of 
carbon steel is not age related.   Consequently, Table 3.5.2-13 Note I, "aging effect in NUREG-1801 for this component, material and environment combination is not 
applicable" is accurate, and note #556 which addresses the absence of sliding surface material, is also accurate.

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-09

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/20/2005

Final Response: As discussed in the response to question 3.5-08, Monticello did not include sliding surface material (graphite) into the design, and EPRI 1002950 concluded that fretting of 
carbon steel is not age related.   Consequently, Table 3.5.2-13 Note I, "aging effect in NUREG-1801 for this component, material and environment combination is not 
applicable" is accurate, and note #556 which addresses the absence of sliding surface material, is also accurate.

Potential LRA 
Update Required

Page 99 of 103Current as of  8/29/2005 4:03:44 PM



Monticello Nuclear Generating Plant
License Renewal Audit Questions  

Sorted by Status, NRC Reviewer/Auditor, and RAI/Question Number 

Assoc LRA Section - 3.5

10.  Table Item Number 3.5.1-25 
(Spyros Traiforos)

Table Item Number 3.5.1-25 addresses cracks, distortion, and increases in component stress level due to settlement for Groups 1-3, 5, 7-9: foundation. Structures Monitoring 
is the recommended GALL AMP.

One relevant item from Table 3.5.2-2, "Structures and Component Supports - Diesel Fuel Oil Transfer House - Summary of Aging Management Evaluation"  (LRA page 3-
656), rolls up to Item Number 3.5.1-25. The aging effect is cracks, distortion, increase in component stress level/settlement. The item is consistent with GALL and the same 
AMP is used (Note A). Note 518 is consistent with the description of the settlement of this structure discussed in other parts of the LRA, such as Section 3.5.2.2.1.2. (No 
issue).

There are thirteen more relevant items from Table 2s that roll up to Item Number 3.5.1-25. They all indicate that there "none" Aging Effects Requiring Management and there 
are "none" Aging Management Programs. For all, the corresponding note is (I, 506) (one has an additional note 527). That is for each of the thirteen items, the aging effect in 
GALL for this component, material and environment combination is not applicable (I) and  no significant settlement has been observed on any major structures (506). Since 
the statement on settlement in note 506 is generic for MNGP, does the note need to be modified to exempt the Diesel Fuel Oil Transfer House for which settlement is being 
monitored?

Response to Question 3.5-10
Note #506 is intended to cover only those structures that reference this note.  Note #506 is generic in the sense that it is used over and over again, however it is not generic 
for all structures.  The Diesel Fuel Oil Transfer House did not reference note #506, but instead referenced note #518 (Audit question references Note #527.  Note #527 refers 
to Table 3.5.2-6 hangers and supports for the Diesel Fuel Oil Storage Tank Deadmen, which is not the same structure as the Diesel Fuel Oil Transfer House).  Note #518 
refers to settlement that is unique to the Diesel Fuel Oil Transfer House and includes the Structures Monitoring Program as the AMP to annually manage the aging effect.  
Note #506 could have included a qualifying statement, however since note #518 and further evaluation 3.5.2.2.1.2 address the issue, there is probably no need to modify note 
#506.

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-10

Author: Traiforos

Potential 
Submittal on 

Date Received: 7/25/2005

Final Response: Note #506 is intended to cover only those structures that reference this note.  Note #506 is generic in the sense that it is used over and over again, however it is not generic 
for all structures.  The Diesel Fuel Oil Transfer House did not reference note #506, but instead referenced note #518 (Audit question references Note #527.  Note #527 refers 
to Table 3.5.2-6 hangers and supports for the Diesel Fuel Oil Storage Tank Deadmen, which is not the same structure as the Diesel Fuel Oil Transfer House).  Note #518 
refers to settlement that is unique to the Diesel Fuel Oil Transfer House and includes the Structures Monitoring Program as the AMP to annually manage the aging effect.  
Note #506 could have included a qualifying statement, however since note #518 and further evaluation 3.5.2.2.1.2 address the issue, there is probably no need to modify note 
#506.

Potential LRA 
Update Required
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Assoc LRA Section - 3.5

11."Table Item Number 3.5.1-25 
(Spyros Traiforos)

One of the thirteen items mentioned above, which roll up to Table 3.5.1, Item Number 3.5.1-25, is from Table 3.5.2-16, "Structures and Component Supports - Structures 
Affecting Safety - Summary of Aging Management Evaluation", (LRA page 3-752). According to Section 2.4.16, the Structures Affecting Safety System pertains to plant 
structures that perform no safety function (except for the Heating Boiler Building) but could under certain failure scenarios adversely affect buildings or equipment having such 
functions. The Recombiner Building is one of the structures affecting safety that are listed in Section 2.4.16. According to LRA page 2-279, the Recombiner Building is a class 
II structure adjacent to the Turbine Building, which contains safety related components. Table 3.5.2-17, "Structures and Component Supports - Turbine Building - Summary of 
Aging Management Evaluation", refers to Recombiner Building on page 3-756 of the LRA. Namely, according to Note (J,540), "The Recombiner Building adjacent to the 
Turbine Building has experienced minor settlement causing a crack to develop on the exterior wall of the Turbine Building. The crack is relatively shallow and was determined 
to have no structural significance. The Structures Monitoring Program is used to manage aging effects cracking and spalling due to minor settlement of the adjacent structure 
(i.e. Recombiner Building)." 

This item of Table 3.5.2-17 does not roll up to any Table 3.5.1 items. Please explain.

 
Is settlement of the Recombiner Building addressed by the structures monitoring program? Please explain.

Based on Table 3.5.2-7, (I,506), page 3-757, settlement of the Turbine Building does not require aging management. Please explain.

Please explain how the Structures Monitoring Program is used to manage aging effects "cracking and spalling of the Turbine Building due to minor settlement of the adjacent 
"structure (i.e. Recombiner Building). Provide results of previous examinations and trends.
The relative motion of the above two structures does not provide an indication of the magnitude of their absolute motion.

Response to Question 3.5-11
Question:  This item of Table 3.5.2-17 does not roll up to any Table 3.5.1 items. Please explain.
Answer:  The aging effects cracking and spalling due to minor settlement of the adjacent structure (Recombiner Building) is not a NUREG-1801 line item and therefore no 
3.5.1 Table rollup exists.  

Question:  Is settlement of the Recombiner Building addressed by the structures monitoring program? Please explain.
Answer:  The aging effect evaluation for cracks, distortion, and increase in component stress level due to settlement of the Recombiner Building is evaluated in the LRA and 
determined not to be applicable.  This information can be found in Table 3.5.2-17 under line item III.A3.1-h (page 3-752).  The Recombiner Building is relatively new in 
comparison to the Turbine Building.  Following construction, some settlement of the Recombiner Building occurred as is typical however, no significant settlement has been 
observed over the past 20 years, and de-watering systems are not used at MNGP.  Any initial settlement of the Recombiner Building is effectively complete.  This satisfies 
NUREG-1801 condition requirements and therefore the aging effects cracks, distortion, and increase in component stress level due to settlement of the Recombiner Building 
is not applicable.  Therefore the Structures Monitoring Program does not manage cracks, distortion, and increase in component stress level due to settlement of the 
Recombiner Building.

Question:  Based on Table 3.5.2-7, (I,506), page 3-757, settlement of the Turbine Building does not require aging management. Please explain.
Answer:  Table 3.5.2-7 (page 3-757), line item III.A3.1-h includes the evaluation for cracks, distortion, and increase in component stress level due to settlement of the Turbine 
Building and determines that no aging management is required.  MNGP USAR, Section 12.2.1.11, Foundation Design and Construction states that a foundation investigation 

Question:

Draft Response:

Sufficient per NRCStatus: Madalin O'Brien MNGP Owner: CivilDiscipline:AMR AuditSource:

Audit Question No.: 3.5-11

Author: Trailforos

Potential 
Submittal on 

Date Received: 7/25/2005 Potential LRA 
Update Required
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of the site was performed by Dames and Moore, Consultants in Applied Earth Sciences.  Their analysis concluded that the Turbine Building could be supported on mat 
foundations.  The resulting foundation designs were based on the soil bearing values recommended by Dames and Moore.  A survey traverse of points on the turbine building 
was established to monitor foundation settlement.  This survey determined that settlement was uniform and within the predicted values.  The plant initial Licensing Basis did 
not include a program to monitor settlement.  With the exception of the Diesel Fuel Oil Transfer House, no significant settlement has been observed on any structure including 
the Turbine Building over the past 20 years, and de-watering systems are not used.  This satisfies NUREG-1801 condition requirements and therefore the aging effects 
cracks, distortion, and increase in component stress level due to settlement of the Turbine Building is not applicable.

Question:  Please explain how the Structures Monitoring Program is used to manage aging effects cracking and spalling of the Turbine Building due to minor settlement of the 
adjacent structure (i.e. Recombiner Building). Provide results of previous examinations and trends.  The relative motion of the above two structures does not provide an 
indication of the magnitude of their absolute motion.
Answer:  Walkdown conducted as part of MNGP’s Periodic Structural Inspection (Maintenance Rule walk downs) noted that the Turbine Building wall crack was relatively 
shallow and an evaluation determined it to have no structural significance.  The condition was observed in 2002 and corrective action was initiated to perform minor repairs.  
Concrete cracking, spalling and other degradation are inspection parameters of the Structures Monitoring Program for License Renewal.  The Structures Monitoring Program 
requires the use of previous inspection findings to assess the component’s present condition with documentation to allow for an accurate assessment and re-creation of the 
results for future inspections and trending purposes.

Final Response: Question:  This item of Table 3.5.2-17 does not roll up to any Table 3.5.1 items. Please explain.
Answer:  The aging effects cracking and spalling due to minor settlement of the adjacent structure (Recombiner Building) is not a NUREG-1801 line item and therefore no 
3.5.1 Table rollup exists.  

Question:  Is settlement of the Recombiner Building addressed by the structures monitoring program? Please explain.
Answer:  The aging effect evaluation for cracks, distortion, and increase in component stress level due to settlement of the Recombiner Building is evaluated in the LRA and 
determined not to be applicable.  This information can be found in Table 3.5.2-17 under line item III.A3.1-h (page 3-752).  The Recombiner Building is relatively new in 
comparison to the Turbine Building.  Following construction, some settlement of the Recombiner Building occurred as is typical however, no significant settlement has been 
observed over the past 20 years, and de-watering systems are not used at MNGP.  Any initial settlement of the Recombiner Building is effectively complete.  This satisfies 
NUREG-1801 condition requirements and therefore the aging effects cracks, distortion, and increase in component stress level due to settlement of the Recombiner Building 
is not applicable.  Therefore the Structures Monitoring Program does not manage cracks, distortion, and increase in component stress level due to settlement of the 
Recombiner Building.

Question:  Based on Table 3.5.2-7, (I,506), page 3-757, settlement of the Turbine Building does not require aging management. Please explain.
Answer:  Table 3.5.2-7 (page 3-757), line item III.A3.1-h includes the evaluation for cracks, distortion, and increase in component stress level due to settlement of the Turbine 
Building and determines that no aging management is required.  MNGP USAR, Section 12.2.1.11, Foundation Design and Construction states that a foundation investigation 
of the site was performed by Dames and Moore, Consultants in Applied Earth Sciences.  Their analysis concluded that the Turbine Building could be supported on mat 
foundations.  The resulting foundation designs were based on the soil bearing values recommended by Dames and Moore.  A survey traverse of points on the turbine building 
was established to monitor foundation settlement.  This survey determined that settlement was uniform and within the predicted values.  The plant initial Licensing Basis did 
not include a program to monitor settlement.  With the exception of the Diesel Fuel Oil Transfer House, no significant settlement has been observed on any structure including 
the Turbine Building over the past 20 years, and de-watering systems are not used.  This satisfies NUREG-1801 condition requirements and therefore the aging effects 
cracks, distortion, and increase in component stress level due to settlement of the Turbine Building is not applicable.

Question:  Please explain how the Structures Monitoring Program is used to manage aging effects cracking and spalling of the Turbine Building due to minor settlement of the 
adjacent structure (i.e. Recombiner Building). Provide results of previous examinations and trends.  The relative motion of the above two structures does not provide an 
indication of the magnitude of their absolute motion.
Answer:  Walkdown conducted as part of MNGP’s Periodic Structural Inspection (Maintenance Rule walk downs) noted that the Turbine Building wall crack was relatively 
shallow and an evaluation determined it to have no structural significance.  The condition was observed in 2002 and corrective action was initiated to perform minor repairs.  
Concrete cracking, spalling and other degradation are inspection parameters of the Structures Monitoring Program for License Renewal.  The Structures Monitoring Program 
requires the use of previous inspection findings to assess the component’s present condition with documentation to allow for an accurate assessment and re-creation of the 
results for future inspections and trending purposes.
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