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Item Location in
Number Proposed MRP Change or Issue DiscussionRevision

Editorial Changes
I Various Change "RVI" to "reactor internals." "RVI" is a standard Industry acronym for reactor vessel integrity.

To avoid potential for confusion, this acronyn should not be
used for reactor vessel internals. For clarity, this change was not
tracked in the mark up.

2 Various Minor editorial suggestions.
3 2.0, first Delete IGSCC friom degradation modes IGSCC is considered a subset of SCC and may therefore be

paragraph list. considered redundant.
4 2.2, fifth Revise definition of Category A Revise for consistency with definition in MRP-227.

paragraph components.
5 2.2, eighth Clarify definition of "No Additional Binning a component in the "No Additional Measures" category

paragraph, Measures" components. under MRP-227 does not necessarily mean that no inspections
bullet 4 will be perforned to monitor the component. It simply mneans

that no action is required from an aging management viewpoint.
Inspections of core support structures are performed in
accordance with ASME Section XI Code requirements.

6 2.3, fifth Change "barrel" to "core banrel." Revise for consistency with nomenclature of B&W plants.
paragraph

7a 2.5, second Change to indicate the Mandator, Revise for consistency with MRP-227.
paragraph, requirement is to develop a reactor
bullet I internals program, rather than to

implement MRP-227.
7b 2.5, second Change to indicate that the Needed Revise for consistency with MRP-227.

paragraph, requirement to implement the Tables in
bullet 2 MRP-227 are tied to issuance of the

Revision A version of MRP-227, rather
than Revision 0.
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Itemn Location in
Number Proposed MRP Change or Issue Discussion

Revision

15a, b, c 3.2.6.2 first Delete reference to Table 4-2 of MRP- Revised for correctness. B&W design plant components covered
and second 189 and Table 4-4 of MRP-190; add in MRP-227 are listed in Table 4-1; Table 4-2 covers associated
paragraphs reference to Table 4-4 of MRP-191. weldments. There is no Table 4-4 in MRP-190. Rather, Tables 4-
4.2.2 first 4 and 4-5 of MRP- 191 list components covered in MRP-227 for
paragraph Westinghouse and CE designed plants.

Technical Changes
8 2.6 Change to indicate that Appendix A of Appendix A of MRP-227 was not intended to require specific

MRP-227 merely summarizes GALL informnation for LRAs, but to provide guidance.
requirements for AMP submittals.

9a, 9c, 3.2.2, Change "High Consequence" to "Core The term "High Consequence" may be somewhat ambiguous
9e, 9f heading and Support" with respect to whether the viewpoint is strictly overall aging

first, second mnanagement strategy, which considers both failure probability
and third AND failure consequence, or simply failure consequence without
paragraphs consideration of probability. For clarity, the specific components
4.1.1 in question (i.e., Core Support) should be cited to avoid potential
heading and ambiguity.
first
paragraph

9b 3.2.2, first Change generic description As discussed above, more specific description of the components
paragraph "components whose failure could cause of concern is desirable to avoid potential ambiguity.

significant safety consequences" to
more specific description "components
that are part of the core support
structure".

9d 3.2.2, Changed to clarify the results of the The FMECA panel concluded that aging related degradation of
second FMECA process for core support the applicable core support structure components would not
paragraph structures. necessarily result in loss of core support.
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Item Location in
Number Proposed MRP Change or Issue Discussion

Revision

9g 3.2.2 third Changed to require designation of the Inspection of core support structures is already required by
paragraph applicable core support structure ASME Code Section XI. Although the FMECA analysis for
4.1.1 first components as "Existing" Category these specific components did not indicate that inspections were
paragraph rather than "Primary" Category. required for aging management, MRP-227 can recognize that

inspections are indeed performed under Section XI and therefore
designate inspection of the components in the "Existing"
Category.

10a, 10b 3.2.2, first Deleted reference to lower grid-to-core The lower grid-to-core-barrel bolts in B&W-designed reactors
and second barrel bolts in B&W design plants and are abbreviated as LCB bolts in MRP-227-Rev. 0, and are listed
paragraphs associated discussion of binning process as "Primary" in MRP-227-Rev. 0 Table 4-1 (page 4-17). See
4.4.1 first used for B&W components. Explanatory Note 1.
paragraph
and table

1 la,b,c,d 3.2.3 first Add text to clarify the results of the Revised for clarity to support follow-on discussion.
paragraph FMECA analysis for the Westinghouse
4.1.2 second upper flange upper and lower core
paragraph cylinders and the CE core support

barrel.
Ile 3.2.3 first Added discussion that designation of the For accuracy, it should be noted that stress relaxation effects

paragraph core barrel welds as "Expansion" were considered in the original technical basis for the inspection
category components was based on requirements for these welds and other IASCC-susceptible
reduction of IASCC susceptibility due components.
to stress relaxation effects.

1 If 3.2.3 second Added discussion clarifying that only This added text clarifies that only a limited region of the subject
paragraph the core barrel/core support barrel welds welds are in the high fluence regions and thus potentially subject

in the beltline region potentially see to IASCC.
sufficient neutron exposure to exceed
the IASCC screening criteria.

I Ig 3.2.3 second Revised to read "... may not truly Revised for technical clarity.
paragraph represent a sufficient/y robust link to the

extent ... "
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Itm Location in
Number Proposed MRP Change or Issue Discussion

Revision

1 tl 3.2.3 third Replaced "high consequence See discussion in 9a above; more specific description of the
paragraph components" with "Westinghouse core components of concern is desirable to avoid potential ambiguity.

barrel and CE core support barrels"
I I ij 3.2.3 third Revise text to require susceptible This focuses inspection on the susceptible portions of the welds.

paragraph circumferential beltline core
4.1.2 second support/core barrel welds to be
paragraph inspected as "Primary" components,

with an alternative to demonstrate
acceptability through analysis.

Ilk 3.2.3 third Establish 75% inspection criteria for Dependent on plant design, the areas of greatest interest (that is,
paragraph susceptible portions of the highest fluence areas) may be inaccessible. It is thus desirable to
4.1.2 second circumferential beltline core acknowledge these potential limitations and provide a technically
paragraph support/core barrel welds and acceptable alternative in lieu of inspection.

acknowledge that accessibility of core
barrel welds may be limited for some
plant designs and provide an alternative
to evaluate the welds as inaccessible
components consistent with
Applicant/Licensee Action Item 6.

12a 3.2.4 Change "High Consequence" to "Core See discussion in 9a above; more specific description of the
heading Support." components of concern is desirable to avoid potential ambiguity.
4.1.3
heading

12b,c 3.2.4 second Revise second sentence to read "In Revised for correctness to reflect that thermal embrittlement
paragraph addition to these degradation susceptibility is a function of material composition.
4.1.3 first mechanisms, in the absence Ofplant
and second specific material specifications, the
paragraphs casting component is assumed to be

susceptible to thermal embrittlement."
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Item Location in
Number Proposed MRP Change or Issue Discussion

Revision

12d,e,f 3.2.4 second Expanded discussion on the original MRP evaluation concluded that since only a fraction of the core
and third basis for categorizing the CE lower support column welds are subject to sufficient fluence to
paragraphs support structure core support column potentially cause IASCC, and the stresses in the welds are
4.1.3 first welds in the "Expansion" Category. generally compressive, these welds would not be a leading
and second indicator of degradation. This was the basis for categorization of
paragraphs the welds as "Expansion" components.

12g 3.2.4 fourth Added the words "joining the core Clarify the location of the welds to be inspected.
paragraph support columns to the core support
4.1.3 second plate" after CE support column welds
paragraph

12h 3.2.4 fourth Changed "components to be inspected" Revised for clarity.
paragraph to "core support column welds"
4.1.3 second
paragraph

12i 3.2.4 fourth Revised to require inspection in a 25% Inspection of a 25% sample is considered sufficient to
paragraph sample of the core support column demonstrate the structural integrity of the core support column
4.1.3 second welds, with a different 25% sample assembly considering the high degree of redundancy in this
paragraph inspected at each 10 year interval, assembly (50 or more support columns).

13 3.2.4 first Deleted discussion of B&W flow These bolts are subject to other degradation mechanisms only
paragraph distributor-to-shell forging bolts. after SCC initiates. Thus, they should not be considered multi-
4.1.3 first degradation mode components. Additionally, these bolts do not
paragraph provide a core support function. See also Explanatory Note 2.

14 3.2.5 Delete this Topical Report Condition The MRP screening process did not identify the Control Element
4.1.4 entirely. Assembly Shroud Bolts in CE-designed plants as susceptible to

irradiation related degradation mechanisms because the neutron
fluence is well below the MRP-l175 screening limit. It is possible
that U.S. NRC staff has confused CEA shroud bolts with core
shroud bolts, which are Primary components.
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Item Location in
Number Proposed MRP Change or Issue DiscussionRevision

16a, c 3.2.6.3 first Added reference to the specific tables Added for completeness and clarity.
and second and sections in MRP-227 that provide
paragraphs guidance on Industry and plant-specific

aging management.
16b 3.2.6.3 first Added reference to Westinghouse flux The flux thimble tube program is recognized as an acceptable

paragaph thimble tube inspection program. program for management of degradation in these components.
16d 3.2.6.3 third Added reference to removal of thernal Added for completeness and clarity.

paragraph shields in CE-designed plants and
programs in place for aging
management of in-core instrument
thimble tubes in some plants where
thermal shields were not removed.

16e 3.2.6.3 fifth Deleted specific reference to CE fuel CE fuel alignment pins are listed in Section 4.4.2 and Table 4-8
paragraph alignment pins. of MRP-227 (CE Existing Program components) as ASME

Section XI components and thus are incorrectly included as
plant-specific Existing Program items in the draft SE.

16f 3.2.6.3 fifth Added wording to clarify expectation Added for clarity.
paragraph for evaluation of the adequacy of

Existing programns for aging
management of affected components.

17a,b 3.2.6.3 Revised to read "There have been issues Revised for correctness.
fourth with cracking ofthe original X750 pins
paragraph and many licensees have replaced ... "
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Revision

18 3.2.6.4 Deleted this Applicant/Licensee Action The staff appears to agree with the conclusion that the applied
Item entirely. stress on this component is low and weld residual stress have

been alleviated by a stress relief treatment during the original
fabrication. Documentation of the fabrication records that
justifies this conclusion has recently been prepared by AREVA
for the B&W-design licensees and is available for staff review if
necessary (either submitted on a generic basis by the MRP for all
of the B&W units or the documentation could be submitted by
each licensee).

19a,b 3.3.2 first Added the sentence "Coverage The coverage required for "Expansion" components should be
paragraph requirements for all expansion items based on the type of degradation, significance and affected

should be detennined and reviewed as area(s) in the associated "Primary" component. See also
part of the extent of condition Explanatory Note 3.
evaluation for the "Primary"
component." With this change, noted
that the 75% minimumn coverage
requirement should be used as guidance
when determining coverage requirement
for "Expansion" components.

19c,e 3.3.2 second Added words to indicate that 75% This wording is intended to indicate that 1) it is necessary to
paragraph coverage of "Expansion" components establish a minimum coverage requirement for "Expansion"
4.1.5 first would be the default mninimnum in the components, and 2) the default value is 75%.
paragraph absence of a valid technical justification

for an alternative minimum.
19d.fi 3.3.2 second Added clarifying wording to indicate The examination area for "Expansion" components should be

and fourth that the coverage requirement is based based on the results of an extent of condition evaluation, and may
paragraphs on the relevant area/volurne of the not be "100% of the accessible like component(s)" in all cases.
4.1.5 first accessible component would be
paragraph inspected, rather than 100%.
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Item Location in
Number Proposed MRP Change or Issue Discussion

Revision

19g 3.3.2 third Changed to read "The intention of[the Revised wording indicates that the minimum examination
paragraph minimum examination ... " rather than coverage for "Expansion" components should be based on

"Application of this minimum inspection findings in the associated "Primary" component.
examination ... I.

1911 3.3.2 third Added the sentences: "The extent of Wording for consistency with other changes in 3.3.2, as
paragraph condition report for any Primary discussed above.
4.1.5 first inspection finding should address the
paragraph relevance of the observed degradation to

the conditions in the expansion
component. Any technical justification
for a minimum examination coverage
requirement below the 75% guideline
for the Expansion components must
provide reasonable assurance that
degradation will be detected in a timely
manner."

20a 3.3.3 first Inserted "(EPFY)" after "10 to 15 For correctness since examination frequency for
paragraph years" Westinghouse/CE bolts are specified on an EFPY basis in Tables
4.1.6 first 4.2 and 4.3 of MRP-227, Rev. 0
paragraph

20b 3.3.3 second Added the clarifying wording Added for clarity.
paragraph "following the initial or baseline
4.1.6 first examination" as the starting point for
paragraph the 1 0-year examination interval.
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Item
Number

Location in
Proposed
Revision

MRP Change or Issue Discussion

21a.b 3.3.5 first
paragraph

Added discussion of the applicable
measurement parameters for the B&W
plant core clamping, CE plant core
shroud segment gap and Westinghouse
plant hold down spring dimensional
acceptance criteria, and noted that
specific acceptance criteria were not
provided in part due to plant-specific as-
built tolerances.

Added for clarity; see also discussion in 19c,d below.
Additionally, a generic acceptance criterion has been established
for each of the operating B&W units relative to the core
clamping items (plenum cover weldment rib pads, plenum cover
support flange, and CSS top flange). It is provided in Table 5-1
of MRP-227 Rev. 0. Therefore, this applicant/licensee action
item does not apply to the B&W applicants/licensees. The one
time measurement at each of the B&W units has already been
performed for five of the seven B&W units. To date, each of the
five units has met the acceptance criterion with no discernable
wear from the original measurements. Therefore, measurements
at the remaining units (still pending) are also expected to be
acceptable.

21c 3.3.5 second Added the word "methodology" after Acceptance criteria for physical measurements would generally
paragraph "'acceptance criteria." be condition-specific (core design, time in life, current

operational conditions and loads, etc.) and therefore cannot
generically be determined more than one or two years
beforehand. However, the technique for determination of the
acceptance criteria may be specified.

22 3.3.5 first Deleted discussion of B&W plant No physical measurement of these components is required in
paragraph baffle-to-baffle bolts and core barrel-to- MRP-227. Thus, reference to the B&W bolting appears to be in

forner bolts. error.

23a, b, c 3.3.6 first Revised designation of the inaccessible Revised for correctness to identify those components that are
paragraph components in B&W designed plants. inaccessible. See Explanatory Note 5.

4a bc, 3.3.7 first Revised discussion of RAI 4-15 Discussion revised for consistency with the RAI response. The
4,bh paragraph response. response was not intended to convey that specific fracture

mechanics/flaw tolerance analyses had been or were planned to
be perforned generically for noted components.

24e 3.3.7 second Added reference to WCAP 17096-NP. This change acknowledges that deteirmnation of acceptance
paragraph criteria will be based on the guidance provided in the WCAP.
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Itemn Location in

Number Proposed MRP Change or Issue Discussion
Revision

24fg 3.3.7 third Revised to specifically require Revised for clarity to indicate the specific type of analysis
paragraph demonstration of redundancy for the required at the time of license submittal.

noted CASS components.
25a,b,c 3.3.7 first, Changed "B&W IMI guide tube Revised for correctness. See Explanatory Note 6.

second and assembly(ies)" to "B&W IMI guide
fifth tube spider assembly(ies)" and to note
paragraphs these components are "Primary"
4.2.7 first category.
paragraph

26 3.3.7 third Deleted reference to a plant-specific A reactivity analysis requires identification of condition-specific
paragraph reactivity analysis as part of an parameters, including core loading. Thus, this type of analysis

acceptance criteria analysis for B&W can only be performed once these conditions are established and
CRGT assembly spacer castings. it is not generally possible to provide these analysis results at the

time of license submittal. See also Explanatory Note 6.
27a-g 3.5.1 first Suggested wording changes to clarify See Explanatory Note 7.

paragraph requirements on a licensee-specific
including basis based on their current licensing
fifth bullet status.
and last
paragraph

28 3.5.1 second Changed "nonconformance" to Changed for consistency with Industry nomenclature.
a,b,c,d bullets "deviation"

29 3.5.1 fourth Changed last sentence to read "... TS Revised to reflect that a licensee may elect to change their
bullet requirements take precedence over the Technical Specifications for consistency with MRP-227

MRP requirements and shall be requirements.
complied with unless a TS change is
submnitted."
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Number Proposed MRP Change or Issue Discussion

Revision

30 3.6 third Delete this Topical Report Condition As noted in Appendix A of the response to RAI set 4, the
paragraph entirely. existing Appendix A in MRP-227-Rev. 0 will be deleted in its
4.1.8 first entirety and replaced with a new Appendix A entitled Operating
paragraph Experience Summary, with the contents provided in MRP-letter

MRP 2009-091 sent to the NRC in December 2009.
31 4.1.7 Added "consistent with ASME Code Added to reflect similar scheduling flexibility to that allowed for

Section XA requirements" after "baseline Code inspections.
1 0-year inspection re-examination
interval ... "

32a,b 4.2.1 Changed to read " ... each Revised to clarify intent (i.e., assurance versus analysis).
applicant/licensee is responsible for
p~erffeffing an evalutation of its plaffC's
design and . perating. history assuring
and demonstrating the applicability of
its plant design and operating history to
the approved version of MRP-227 to the
facility."

33 4.2.3 Change "analysis" to "assessment" Revised to clarify intent.
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Attachment 1

Table of Proposed Changes
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May 10, 2011

Itemn TLocation in
Number Proposed MRP Change or Issue Discussion

Revision

Editorial Changes
Various Change "RVI" to "reactor internals." "RVI" is a standard Industry acronym for reactor vessel integrity.

To avoid potential for confusion, this acronym should not be
used for reactor vessel internals. For clarity, this change was not
tracked in the mark up.

2 Various Minor editorial suggestions.
3 2.0, first Delete IGSCC from degradation modes IGSCC is considered a subset of SCC and may therefore be

paragraph list. considered redundant.
4 2.2, fifth Revise definition of Category A Revise for consistency with definition in MRP-227.

paragraph components.
5 2.2, eighth Clarify definition of"No Additional Binming a component in the "No Additional Measures" category

paragraph, Measures" components. under MRP-227 does not necessarily mean that no inspections
bullet 4 will be performned to monitor the component. It simply means

that no action is required from an aging management viewpoint.
Inspections of core support structures are performned in
accordance with ASME Section XI Code requirements.

6 2.3, fifth Change "barrel" to "core barrel." Revise for consistency with nomenclature of B&W plants.
paragraph

7a 2.5, second Change to indicate the Mandatory Revise for consistency with MRP-227.
paragraph, requirement is to develop a reactor
bullet 1 internals program, rather than to

implement MRP-227.
7b 2.5, second Change to indicate that the Needed Revise for consistency with MRP-227.

paragraph, requirement to implement the Tables in
bullet 2 MRP-227 are tied to issuance of the

Revision A version of MRP-227, rather
than Revision 0.
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Item Location in
Number Proposed MRP Change or Issue Discussion

Revision

15a, b, c 3.2.6.2 first Delete reference to Table 4-2 of MRP- Revised for correctness. B&W design plant components covered
and second 189 and Table 4-4 of MRP-190; add in MRP-227 are listed in Table 4-1; Table 4-2 covers associated
paragraphs reference to Table 4-4 of MRP- 191. weldments. There is no Table 4-4 in MRP- 190. Rather, Tables 4-
4.2.2 first 4 and 4-5 of MRP-191 list components covered in MRP-227 for
paragraph Westinghouse and CE designed plants.

Technical Changes
8 26 Change to indicate that Appendix A of Appendix A of MRP-227 was not intended to require specific

MRP-227 merely summarizes GALL information for LRAs, but to provide guidance.
requirements for AMP submittals.

9a, 9c, 3.2.2, Change "High Consequence" to "Core The term "High Consequence" may be somnewhat ambiguous
9e, 9f heading and Support" with respect to whether the viewpoint is strictly overall aging

first, second management strategy, which considers both failure probability
and third AND failure consequence, or simply failure consequence without
paragraphs consideration of probability. For clarity, the specific components
4.1.1 in question (i.e., Core Support) should be cited to avoid potential
heading and ambiguity.
first
paragraph

9b 3.2.2, first Change generic description As discussed above, more specific description of the components
paragraph "components whose failure could cause of concern is desirable to avoid potential ambiguity.

significant safety consequences" to
more specific description "components
that are part of the core support
structure".

9d 3.2.2, Changed to clarify the results of the The FMECA panel concluded that aging related degradation of
second FMECA process for core support the applicable core support structure components would not
paragraph structures. necessarily result in loss of core support.
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Itemn Location in
Number Proposed MRP Change or Issue Discussion

Revision

9g 3.2.2 third Changed to require designation of the Inspection of core support structures is already required by
paragraph applicable core support structure ASME Code Section XI. Although the FMECA analysis for
4. 1.1 first components as "Existing" Category these specific components did not indicate that inspections were
paragraph rather than "Primary" Category. required for aging management, MRP-227 can recognize that

inspections are indeed performed under Section XI and therefore
designate inspection of the components in the "Existing"
Category.

lOa, lOb 3.2.2, first Deleted reference to lower grid-to-core The lower grid-to-core-barrel bolts in B&W-designed reactors
and second barrel bolts in B&W design plants and are abbreviated as LCB bolts in MRP-227-Rev. 0, and are listed
paragraphs associated discussion of binning process as "Primary" in MRP-227-Rev. 0 Table 4-1 (page 4-17). See
4.4.1 first used for B&W components. Explanatory Note 1.
paragraph
and table

1 la,b,c,d 3.2.3 first Add text to clarify the results of the Revised for clarity to support follow-on discussion.
paragraph FMECA analysis for the Westinghouse
4.1.2 second upper flange upper and lower core
paragraph cylinders and the CE core support

barrel.
I Ie 3.2.3 first Added discussion that designation of the For accuracy, it should be noted that stress relaxation effects

paragraph core barrel welds as "Expansion" were considered in the original technical basis for the inspection
category components was based on requirements for these welds and other IASCC-susceptible
reduction of IASCC susceptibility due components.
to stress relaxation effects.

SI f 3.2.3 second Added discussion clarifying that only This added text clarifies that only a limited region of the subject
paragraph the core barrel/core support barrel welds welds are in the high fluence regions and thus potentially subject

in the beltline region potentially see to IASCC.
sufficient neutron exposure to exceed
the IASCC screening criteria.

1 I g 3.2.3 second Revised to read "... may not truly Revised for technical clarity.
paragraph represent a suff(icient/v robust link to the

extent ... "
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Number Proposed MRP Change or Issue Discussion

Revision

1 lh 3.2.3 third Replaced "high consequence See discussion in 9a above; more specific description of the
paragraph components" with "Westinghouse core components of concern is desirable to avoid potential ambiguity.

barrel and CE core support barrels"
1 ij 3.2.3 third Revise text to require susceptible This focuses inspection on the susceptible portions of the welds.

paragraph circurnferential beltline core
4.1.2 second support/core balTel welds to be
paragraph inspected as "Primary" components,

with an alternative to demonstrate
acceptability through analysis.

Ilk 3.2.3 third Establish 75% inspection criteria for Dependent on plant design, the areas of greatest interest (that is,
paragraph susceptible portions of the highest fluence areas) may be inaccessible. It is thus desirable to
4.1.2 second circumferential beltline core acknowledge these potential limitations and provide a technically
paragraph support/core barrel welds and acceptable alternative in lieu of inspection.

acknowledge that accessibility of core
barrel welds may be limited for some
plant designs and provide an alternative
to evaluate the welds as inaccessible
components consistent with
Applicant/Licensee Action Item 6.

12a 3.2.4 Change "High Consequence" to "Core See discussion in 9a above; more specific description of the
heading Support." components of concern is desirable to avoid potential ambiguity.
4.1.3
heading

12b,c 3.2.4 second Revise second sentence to read "In Revised for correctness to reflect that thermal elnbrittlement
paragraph addition to these degradation susceptibility is a function of material composition.
4.1.3 first mechanisms, in the absence of plant
and second specific material specifications, the
paragraphs casting component is assumed to be

susceptible to thermal embrittlement."
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Item Location in
Number Proposed MRP Change or Issue Discussion

Revision

12d,e,f 3.2.4 second Expanded discussion on the original MRP evaluation concluded that since only a fraction of the core
and third basis for categorizing the CE lower support column welds are subject to sufficient fluence to
paragraphs support structure core support column potentially cause IASCC, and the stresses in the welds are
4. 1.3 first welds in the "Expansion" Category. generally compressive, these welds would not be a leading
and second indicator of degradation. This was the basis for categorization of
paragraphs the welds as "Expansion" components.

12g 3.2.4 fourth Added the words 'joining the core Clarify the location of the welds to be inspected.
paragraph support columns to the core support
4.1.3 second plate" after CE support column welds
paragraph

12h 3.2.4 fourth Changed "components to be inspected" Revised for clarity.
paragraph to "core support colunm welds"
4.1.3 second
paragraph

12i 3.2.4 fourth Revised to require inspection in a 25% Inspection of a 25% sample is considered sufficient to
paragraph sample of the core support column demonstrate the structural integrity of the core support column
4.1.3 second welds, with a different 25% sample assembly considering the high degree of redundancy in this
paragraph inspected at each 10 year interval, assembly (50 or more support columns).

13 3.2.4 first Deleted discussion of B&W flow These bolts are subject to other degradation mechanisms only
paragraph distributor-to-shell forging bolts. after SCC initiates. Thus, they should not be considered multi-
4.1.3 first degradation mode components. Additionally, these bolts do not
paragraph provide a core support function. See also Explanatory Note 2.

14 3.2.5 Delete this Topical Report Condition The MRP screening process did not identify the Control Elemnent
4.1.4 entirely. Assembly Shroud Bolts in CE-designed plants as susceptible to

irradiation related degradation mechanisms because the neutron
fluence is well below the MRP-1 75 screening limit. It is possible
that U.S. NRC staff has confused CEA shroud bolts with core
shroud bolts, which are Primary components.
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Item Location in
Number Proposed MRP Change or Issue Discussion

Revision

16a, c 3.2.6.3 first Added reference to the specific tables Added for completeness and clarity.
and second and sections in MRP-227 that provide
paragraphs guidance on Industry and plant-specific

aging management.
16b 3.2.6.3 first Added reference to Westinghouse flux The flux thimble tube program is recognized as an acceptable

paragraph thimble tube inspection program. program for management of degradation in these components.
16d 3.2.6.3 third Added reference to removal of therimal Added for completeness and clarity.

paragraph shields in CE-designed plants and
programs in place for aging
management of in-core instrument
thimble tubes in some plants where
thermal shields were not removed.

16e 3.2.6.3 fifth Deleted specific reference to CE fuel CE fuel alignment pins are listed in Section 4.4.2 and Table 4-8
paragraph alignment pins. of MRP-227 (CE Existing Program components) as ASME

Section XI components and thus are incorrectly included as
plant-specific Existing Program items in the draft SE.

16f 3.2.6.3 fifth Added wording to clarify expectation Added for clarity.
paragraph for evaluation of the adequacy of

Existing programs for aging
lmanagement of affected components.

17a,b 3.2.6.3 Revised to read "There have been issues Revised for correctness.
fourth with cracking ofthe original X750 pins
paragraph and many licensees have replaced ... "
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Number Proposed MRP Change or Issue DiscussionRevision

18 3.2.6.4 Deleted this Applicant/Licensee Action The staff appears to agree with the conclusion that the applied
Item entirely. stress oil this component is low and weld residual stress have

been alleviated by a stress relief treatment during the original
fabrication. Documentation of the fabrication records that
justifies this conclusion has recently been prepared by AREVA
for the B&W-design licensees and is available for staff review if
necessary (either submitted on a generic basis by the MRP for all
of the B&W units or the documentation could be submitted by
each licensee).

19ab 3.3.2 first Added the sentence -'Coverage The coverage required for "Expansion" components should be
paragraph requirements for all expansion items based on the type of degradation, significance and affected

should be determined and reviewed as area(s) in the associated "Primary" component. See also
part of the extent of condition Explanatory Note 3.
evaluation for the "Primary"
component." With this change, noted
that the 75% minimumn coverage
requirement should be used as guidance
when determining coverage requirement
for "Expansion" components.

19c,e 3.3.2 second Added words to indicate that 75% This wording is intended to indicate that 1) it is necessary to
paragraph coverage of "Expansion" components establish a minimum coverage requirement for "Expansion"
4.1.5 first would be the default minimum in the components, and 2) the default value is 75%.
paragraph absence of a valid technical justification

for an alternative minimum.
19d,ti 3.3.2 second Added clarifying wording to indicate The examination area for "Expansion" components should be

and fourth that the coverage requirement is based based on the results of an extent of condition evaluation, and may
paragraphs on the relevant area/volume of the not be "100% of the accessible like component(s)" in all cases.
4.1.5 first accessible component would be
paragraph inspected, rather than 100%.
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Item Location in
Number Proposed MRP Change or Issue Discussion

Revision

19g 3.3.2 third Changed to read "The intention ofthe Revised wording indicates that the mninimnumn examination
paragraph minimum examination ... " rather than coverage for "Expansion" components should be based on

"Application of this minimum inspection findings in the associated "Primary" component.
examination ... ".

19h 3.3.2 third Added the sentences: "The extent of Wording for consistency with other changes in 3.3.2, as
paragraph condition report for any Primary discussed above.
4.1.5 first inspection finding should address the
paragraph relevance of the observed degradation to

the conditions in the expansion
component. Any technical justification
for a minimum examination coverage
requirement below the 75% guideline
for the Expansion components must
provide reasonable assurance that
degradation will be detected in a timely
manner."

20a 3.3.3 first Inserted "(EPFY)" after "10 to 15 For correctness since examination frequency for
paragraph years" Westinghouse/CE bolts are specified on an EFPY basis in Tables
4.1.6 first 4.2 and 4.3 of MRP-227, Rev. 0
paragraph

20b 3.3.3 second Added the clarifying wording Added for clarity.
paragraph "following the initial or baseline
4.1.6 first examination" as the starting point for
paragraph the 10-year examination interval.
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Item Location in

Number Proposed MRP Change or Issue Discussion
Revision

21a,b 3.3.5 first Added discussion of the applicable Added for clarity; see also discussion in 19c,d below.
paragraph measurement parameters for the B&W Additionally, a generic acceptance criterion has been established

plant core clamping, CE plant core for each of the operating B&W units relative to the core
shroud segment gap and Westinghouse clamping items (plenum cover weldment rib pads, plenum cover
plant hold down spring dimensional support flange, and CSS top flange). It is provided in Table 5-1
acceptance criteria, and noted that of MRP-227 Rev. 0. Therefore, this applicant/licensee action
specific acceptance criteria were not item does not apply to the B&W applicants/licensees. The one
provided in part due to plant-specific as- time measurement at each of the B&W units has already been
built tolerances. performed for five of the seven B&W units. To date, each of the

five units has met the acceptance criterion with no discernable
wear from the original measurements. Therefore, measurements
at the remaining units (still pending) are also expected to be
acceptable.

21c 3.3.5 second Added the word "methodology" after Acceptance criteria for physical measurements would generally
paragraph "acceptance criteria." be condition-specific (core design, time in life, current

operational conditions and loads, etc.) and therefore cannot
generically be determined more than one or two years
beforehand. However, the technique for determnination of the
acceptance criteria may be specified.

22 3.3.5 first Deleted discussion of B&W plant No physical measurement of these components is required in
paragraph baffle-to-baffle bolts and core barvel-to- MRP-227. Thus, reference to the B&W bolting appears to be in

former bolts. error.
23a, b, c 3.3.6 first Revised designation of the inaccessible Revised for correctness to identify those components that are

paragraph components in B&W designed plants. inaccessible. See Explanatory Note 5.
24a, b, c, 3.3.7 first Revised discussion of RAI 4-15 Discussion revised for consistency with the RAI response. The

d, h paragraph response. response was not intended to convey that specific fiacture
mechanics/flaw tolerance analyses had been or were planned to
be performed generically for noted components.

24e 3.3.7 second Added reference to WCAP 17096-NP. This change acknowledges that determination of acceptance
paragraph criteria will be based on the guidance provided in the WCAP.
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Item Location in
Number Proposed MRP Change or Issue Discussion

Revision

24f,g 3.3.7 third Revised to specifically require Revised for clarity to indicate the specific type of analysis
paragraph demonstration of redundancy for the required at the time of license submittal.

noted CASS components.
25a,b,c 3.3.7 first, Changed "B&W IMI guide tube Revised for correctness. See Explanatory Note 6.

second and assembly(ies)" to "B&W IMI guide
fifth tube spider assembly(ies)" and to note
paragraphs these components are "Primary"
4.2.7 first category.
paragraph

26 3.3.7 third Deleted reference to a plant-specific A reactivity analysis requires identification of condition-specific
paragaph reactivity analysis as part of an parameters, including core loading. Thus, this type of analysis

acceptance criteria analysis for B&W can only be perforned once these conditions are established and
CRGT assembly spacer castings. it is not generally possible to provide these analysis results at the

time of license submittal. See also Explanatory Note 6.
27a-g 3.5.1 first Suggested wording changes to clarify See Explanatory Note 7.

paragraph requirements on a licensee-specific
including basis based on their current licensing
fifth bullet status.
and last
paragraph

28 3.5.1 second Changed "nonconformance" to Changed for consistency with Industry nomenclature.
a,b,c,d bullets "deviation"

29 3.5.1 fourth Changed last sentence to read "...TS Revised to reflect that a licensee may elect to change their
bullet requirements take precedence over the Technical Specifications for consistency with MRP-227

MRP requirements and shall be requirements.
complied with unless a TS change is
submitted."
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Item Location in
Number Proposed MRP Change or Issue DiscussionRevision

30 3.6 third Delete this Topical Report Condition As noted in Appendix A of the response to RAI set 4, the
paragraph entirely. existing Appendix A in MRP-227-Rev. 0 will be deleted in its
4.1.8 first entirety and replaced with a new Appendix A entitled Operating
paragraph Experience Summary, with the contents provided in MRP-letter

MRP 2009-091 sent to the NRC in December 2009.
31 4.1.7 Added "consistent with ASME Code Added to reflect similar scheduling ftexibility to that allowed for

Section A7 requirements" after "baseline Code inspections.
1 0-year inspection re-examination
interval ... "

32a,b 4.2.1 Changed to read "...each Revised to clarify intent (i.e., assurance versus analysis).
applicant/Iicensee is responsible for
perft;9ning an evalutation of its plant4s
design and oper.ating hist.r assuring
and demonstrating the applicability of
its plant design and operating history to
the approved version of MRP-227 to the
facility."

33 4.2.3 Change "analysis'* to "assessment" Revised to clarify intent.
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Attachment 2
Explanatory Notes for MRP Comments

NRC Draft Safety Evaluation of MRP-227
May 10, 2011

Note 1: TRC I

Lower Grid Assembly-To-Core Barrel Bolts In B&W-Designed Reactors

The lower grid-to-core-barrel bolts in B&W-designed reactors are abbreviated as LCB
bolts in MRP-227-Rev. 0, and are listed as "Primnary" in MRP-227-Rev. 0 Table 4-I
(page 4-17). Confusion on behalf of the NRC reviewers most likely resulted from the fact
that the FMECA identifier B.4 in Table A-3 of the MRP-190 report for the 108 Alloy A-
286 or Alloy X-750 lower grid assembly-to-core barrel (a.k.a. lower core barrel or LCB)
bolts does not define LCB. However, the abbreviated acronyrn LCB is clearly defined in
MRP-189 Rev. I in Table 3-2 (Pages 3-9 and 3-10), Table 4-1 (pages 4-9 and 4-10), 5-1
(page 5-10), and Table 5-2 (page 5-17) as these same bolts, which are indeed the high-
strength lower core barrel bolts that exist at each of the operating B&W units. Therefore,
this item should be removed fi'om TRC 1.

Note 2: TRC 3

B&W Flow Distributor-to-Shell Forging Bolts

The flow distributor-to-shell forging bolts (a.k.a. flow distributor or FD bolts) do not
provide a core support function. Therefore, failure of a single or even multiple flow
distributor bolts would not necessarily prevent the flow distributor assembly from
performing its function.

The potential age-related degradation mechanism for flow distributor bolts in B&W units
was determined to be SCC only (see MRP-189 Rev. I Table 3-2, Table 4-1, Table 5-1,
and Table 5-2; MRP-231 Table 3-4, Table 3-8, and Table 3-10; and MRP-227 Table 4-4).
Initially, thennal stress relaxation (TSR) was considered a potential age-related
degradation mechanism for these bolts, but as discussed in MRP-189 Rev. I (page 3-21,
Section 3.4, item c), TSR was subsequently removed as a separate inechanism for bolting
applications remote from the high radiation flux area near the core. The discussion of
fatigue or wear (as a result of thermal stress relaxation) for FMECA identifier L.2.3 in
Table A-4 of the MRP-190 report was deemed to be non-relevant and/or applicable only
as cascading consequences of failure by SCC and therefore not carried forward in the
other MRP documents (i.e., MRP-231 and MRP-227); however, MRP-190 was not
revised to reflect this change.

The SCC susceptibility of the FD bolts was also reevaluated in MRP-231 (Section 2.2,
pages 2-12 and 2-13) based on results from stress analysis work. Because of the lower
stress level and temperature, the FD bolts were re-categorized from Category C to
Category B. In addition, as discussed in MRP-231 (Section 3.2.4, page 3-10), only the



UCB and LCB bolts have potentially high SCC susceptibility and safety consequences,
and the FD bolts were ultimately placed into the MRP-227 Expansion Table (Table 4-4).

It should also be noted that the FD bolts, which connect the flow distributor and shell
forging, are installed in a vertically upward orientation, receive a VT-3 examination
during ASME Code 10-year ISI examinations and failures would be obvious (i.e., the bolt
head would drop, but remain captured by the locking clip) were they to fail.

Note 3: TRC 5

The following categories would apply to B&W Expansion Items:

1. Selecting 100% of accessible surfaces of a set of components or component items

Applies to: Alloy X-750 dowel-to-upper fuel assembly support pad welds; and the
lower fuel assembly support pad items for IE and/or TE (which includes the pad,
pad-to-rib Section welds, Alloy X-750 dowel, cap screw, and their locking welds),
which also includes the Alloy X-750 dowel-to-lower fuel assembly support pad
welds for SCC

The strategy employed for these component items is to specify that the accessible
surfaces of all of the components in the population to be examined to the extent
that it would not require disassembly. All of the components are accessible,
although some portions of the visible surfaces will be obstructed. In all of these
cases, the required VT-3 visual examination is looking for gross degradation, such
as separation of material, broken or missing locking welds, etc. Thus, no
minimum coverage requirement is deemed necessary.

2. Selecting 100% of accessible bolting locking devices in a bolted assembly

Applies to: locking devices for UTS, SSHT, LTS, and FD bolts; and the lower
grid shock pad bolt locking devices

For this situation, the required VT-3 visual examination is looking for gross
degradation, such as separation of material, broken or missing locking
welds/devices, etc. for the applicable bolted assemblies. Camera access to the bolt
head and locking devices are, with minimal exceptions, without limitation. Thus,
where visual VT-3 examination is required there is virtually no access limitation
anticipated. The potential significant limitation on accessibility for this situation
only occurs when volumetric examination (UT) is specified and a bolt head
design or as-built condition limits access or effectiveness for the UT transducer.
Since this is a potential severe limitation, considering the industry's limited
examination experience across the entire variety of design variations, the MRP
will include minimum coverage requirements in Tables 4-4 through 4-6 to further
assure that potential limitations on access and examination coverage will be
adequately addressed (this note will be included in the '-A' version of MRP-227):



"A minimumn of 75% of the total population (examined + unexamnined)
must be examined for inspection credit."

The examination of 75% of the accessible surfaces or items will provide the
necessary evidence to show whether the degradation is localized or widespread
directly, without the need for coverage expansion.

If a minimurn coverage is not satisfied, the intent of MRP- 2 27 is not met and, as
discussed in RAI response 4-7, a deviation must be prepared and the staff and the
MRP notified of the inability to meet the "needed" requirement for coverage.
This requirement already applies where specific recommendations are made for
the Primary components.

3. Inaccessible items requiring an evaluation or replacement

Applies to: core barrel cylinder (including vertical and circumferential seam
welds); former plates; external baffle-to-baffle bolts; core barrel-to-former bolts;
and the locking devices (including locking welds) for external baffle-to-baffle
bolts and core barrel-to-former bolts

No minimum examination coverage is required for this situation. Justification for
acceptability will be determined through an evaluation or replacement of the
component or component item(s).

4. Accessible items requiring an evaluation or replacement

Applies to: internal baffle-to-baffle bolts

No minimum examination coverage is required for this situation. Justification for
acceptability will be determined through an evaluation or replacement of the
component or component itern(s).

Note 4: A/LAI 4

Note: the terninology used for this weld in MRP-1 89-Rev I is "Core support shield
upper flange weld".

As stated in the MRP response to RAI 4-4, the core support shield (CSS) upper flange
weld in B&W units was screened out of all aging degradation mechanisms, including
SCC, and therefore was placed in Category A as documented in MRP- 189 Rev. 1 (see
"Weld ID WC-43" Tables 3-3 on page 3-17 and 4-2 on page 4-14).

This particular weld is a double U-groove weld made using an automatic submerged arc
(ASA) welding process with Type 308L weld metal. The MRP-175 SCC screening
criteria for austenitic stainless steel welds are > 30 ksi total stress (applied and residual)
and < 5 percent ferrite. The MRP-l175 screening criteria are listed in MRP-1 89-Rev. I,
Table 3-1 on page 3-2. In accordance with ASME Code, the original B&W RV internals



equipment specification specified the ferrite content for austenitic stainless steel welds to
be a minimum of 5 percent. Therefore, this weld (WC-43) was screened out of SCC (i.e.,
Category A for SCC) based on the weld ferrite requirement.

In the process of preparing MRP-189 Rev. 01, the internals welds were reviewed by
AREVA and put through the MRP- 175 screening process, as noted Section 3.2 (page 3-
15). This was completed by reviewing fabrication records of all internals welds for the
Davis-Besse internals. In addition, the post-weld stress relief for all seven B&W units
was also reviewed. The results are documented in AREVA proprietary document 5 1-
9027395-000 (Reference 7 of MRP- 189 Rev. 1). Since the weld stress relief was not
needed to screen out SCC, the stress relief information during the original fabrication was
not listed in MPR- I 89-Rev. 1. The stress relief information is summarized below.

During the review, it was found that many internals welds including all double-groove
ASA welds such as the CSS upper flange weld for all seven operating B&W units was
required to have a post-weld stress relief treatment either by a mechanical or thermal
means or both during the original construction by the original RV internals equipment
specification. This practice has been confirmed for four B&W units by the actual signed

and dated assembly process sheets. Specifically, there was no exception or deviation
from the stress relief requirement for any double-groove ASA welds including the CSS
upper flange weld for these four units.

The approved RV internals assembly process to be used for the remaining three units was
also found. The approved assembly process also listed the same stress relief steps as for
the other four units. However, the actual signed and dated RV internals assembly process
sheets for these three B&W units could not be found. These three units were built
chronologically between the other four units whose signed and dated process sheets were
found. During original construction period for the seven B&W units, several revisions to
the RV internals equipment specification were made. In each revision, the stress relief
requirement was always listed. Therefore, it was concluded that all double-groove ASA
welds including the CSS upper flange weld in all seven operating B&W units received a
post-weld stress relief treatment.

Note 5: A/LAI 6

Sections 3.3.6 and 4.2.6 of the draft SE incorrectly identifies and discusses "internal"
baffle-to-baffle bolts and their locking devices, and "baffle-to-former bolts and their
locking devices" as inaccessible items for B&W units. These should be removed fiom
this applicant/licensee action item.

The "internal baffle-to-baffle bolts and their locking devices" are accessible. MRP-231
Rev. I Section 3.2.2 contains a discussion of why the internal baffle-to-baffle bolts are
not considered primary items and that complete failure of all of these bolts along with a
significant number of baffle-to-former bolts could occur before a functionality concern
would exist with the baffle plates or core barrel assembly. In addition, these bolts and
their locking devices are VT-3 visually examined during the ASME Code I 0-year ISI



examinations, which is another reason why they are considered Expansion items. These
bolts are therefore included in the proposed justification by evaluation or replacement
effort for the other bolt locations that are inaccessible (i.e., external baffle-to-baffle bolts
and core barrel-to-former bolts).

The "baffle-to-forrner bolts and their locking devices" are accessible items and identified
as primary items to be examined, as given in Table 4-I of MRP-227 Rev. 0. Rather,
Section 4.2.6 of the draft SE should be rewritten to state "core barrel-to-former bolts and
their locking devices".

Note 6: A/LAI 7

Sections 3.3.7 and 4.2.7 of the draft SE incorrectly identifies "B&W in-core monitoring
instrumentation (IMI) guide tube assemblies" as a CASS component. The correct term is
"B&W in-core monitoring instrumentation (IMI) guide tube assembly spiders." The
spider is the only CASS item in the IMI guide tube assemblies.

The recommended methodology for acceptance of the IMI guide tube assembly spiders
(given in WCAP- 17096) is to perform a generic analysis to show that one or more
missing spider arms or a completely missing spider will not result in loss of function of
the IMI guide tube. Thus, no fiacture mechanics evaluations are needed. Since there are
52 IMI guide tubes in each B&W unit, a redundancy argument may also be adequate.

For the spacer castings inside tile CRGT assembly, a generic analysis is being proposed
within the PWROG to quantify the stress distribution in the spacer castings as a function
of failed screw locations. The results of this evaluation would be used to justify the
assumption that a failed threaded screw location would not lead to rapid successive
failures. Since there are 69 CRDMs in each B&W unit, an alternative methodology for
acceptance of degradation or failure of the CRGT assembly spacer castings (given in
WCAP-l17096) is to perform a unit-specific reactivity analysis to determine the number
of CRDMs that are required for shut down of the reactor. However, this would be
specific to each fuel cycle and would not be performed until it was known which
particular CRDM would potentially not be operable. Thus again, no fiacture mechanics
evaluations are needed.

Note 7: A/LAI 8

Section 3.5.1 could be interpreted to require items I thru 5 for all licensees when they are
only appropriate for those submitting new license renewal applications. Items 3 thru 5
have already been provided by licensees during their original license renewal application
submittals. Changes are provided for additional clarity on which of the listed actions in
3.5.1 are required for licensees with a renewed license and which are for new applicants
for license renewal.

In Item 5 the third paragraph discusses addressing TLAA CUF analyses for vessel
internals and requires that the effects of reactor water environment must be included to



satisfy NRC Code requirements. Currently ]icense renewal guidance in NUREG-1800
(Section 4.3.2.1.3) and NUREG- 1801 (X.M I program scope) only require the
consideration of environmental effects for reactor coolant pressure boundary components.
They do not include this requirement for reactor vessel internal components since they
are not reactor coolant pressure boundary. A review of the 2007 version of these sections
of ASME Code Section III did not reveal any requirement to include environmental
effects.
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Note 1: TRC 1

Lower Grid Assembly-To-Core Barrel Bolts In B&W-Designed Reactors

The lower grid-to-core-barrel bolts in B&W-designed reactors are abbreviated as LCB
bolts in MRP-227-Rev. 0, and are listed as "Primary" in MRP- 2 27-Rev. 0 Table 4-1
(page 4-17). Confusion on behalf of the NRC reviewers most likely resulted fiom the fact
that the FMECA identifier B.4 in Table A-3 of the MRP-190 report for the 108 Alloy A-
286 or Alloy X-750 lower grid assembly-to-core barrel (a.k.a. lower core barrel or LCB)
bolts does not define LCB. However, the abbreviated acronym LCB is clearly defined in
MRP-189 Rev. 1 in Table 3-2 (Pages 3-9 and 3-10), Table 4-1 (pages 4-9 and 4-10), 5-1
(page 5-10), and Table 5-2 (page 5-17) as these same bolts, which are indeed the high-
strength lower core ban-el bolts that exist at each of the operating B&W units. Therefore,
this item should be removed from TRC 1.

Note 2: TRC 3

B&W Flow Distributor-to-Shell Forging Bolts

The flow distributor-to-shell forging bolts (a.k.a. flow distributor or FD bolts) do not
provide a core support function. Therefore, failure of a single or even multiple flow
distributor bolts would not necessarily prevent the flow distributor assembly from
performing its function.

The potential age-related degradation mechanism for flow distributor bolts in B&W units
was determined to be SCC only (see MRP-189 Rev. 1 Table 3"2 Table 4-1, Table 5-1"
and Table 5-2; MRP-231 Table 3-4, Table 3-8, and Table 3-10; and MRP-227 Table 4-4).
Initially, thernal stress relaxation (TSR) was considered a potential age-related
degradation mechanism for these bolts, but as discussed in MRP- 189 Rev. 1 (page 3-21,
Section 3.4, item c), TSR was subsequently removed as a separate mechanism for bolting
applications remote from the high radiation flux area near the core. The discussion of
fatigue or wear (as a result of thermal stress relaxation) for FMECA identifier L.2.3 in
Table A-4 of the MRP-190 report was deemed to be non-relevant and/or applicable only
as cascading consequences of failure by SCC and therefore not carried forward in the
other MRP documents (i.e., MRP-231 and MRP-2 2 7); however, MRP- 190 was not
revised to reflect this change.

The SCC susceptibility of the FD bolts was also reevaluated in MRP-231 (Section 2.2,
pages 2-12 and 2-13) based on results fiom stress analysis work. Because of the lower
stress level and temperature, the FD bolts were re-categorized from Category C to
Category B. In addition, as discussed in MRP-231 (Section 3.2.4, page 3-10), only the



UCB and LCB bolts have potentially high SCC susceptibility and safety consequences,
and the FD bolts were ultimately placed into the MRP-227 Expansion Table (Table 4-4).

It should also be noted that the FD bolts, which connect the flow distributor and shell
forging, are installed in a vertically upward orientation, receive a VT-3 examination
during ASME Code 10-year 1SI examinations and failures would be obvious (i.e., the bolt
head would drop, but remain captured by the locking clip) were they to fail.

Note 3: TRC 5

The following categories would apply to B&W Expansion Items:

1. Selecting 100% of accessible surfaces of a set of components or component items

Applies to: Alloy X-750 dowel-to-upper fuel assembly support pad welds; and the
lower fuel assembly support pad items for IE and/or TE (which includes the pad,
pad-to-rib Section welds, Alloy X-750 dowel, cap screw, and their locking welds),
which also includes the Alloy X-750 dowel-to-lower fuel assembly support pad
welds for SCC

The strategy employed for these component items is to specify that the accessible
surfaces of all of the components in the population to be examined to the extent
that it would not require disassembly. All of the components are accessible,
although some portions of the visible surfaces will be obstructed. In all of these
cases, the required VT-3 visual examination is looking for gross degradation, such
as separation of material, broken or missing locking welds, etc. Thus, no
minimum coverage requirement is deemed necessary.

2. Selecting 100% of accessible bolting locking devices in a bolted assembly

Applies to: locking devices for UTS, SSHT, LTS, and FD bolts; and the lower

grid shock pad bolt locking devices

For this situation, the required VT-3 visual examination is looking for gross
degradation, such as separation of material, broken or missing locking
welds/devices, etc. for the applicable bolted assemblies. Camera access to the bolt
head and locking devices are, with minimal exceptions, without limitation. Thus,
where visual VT-3 examination is required there is virtually no access limitation
anticipated. The potential significant limitation on accessibility for this situation
only occurs when volumetric examination (UT) is specified and a bolt head
design or as-built condition limits access or effectiveness for the UT transducer.
Since this is a potential severe limitation, considering the industry's limited
examination experience across the entire variety of designq variations, the MRP
will include minimum coverage requirements in Tables 4-4 through 4-6 to further
assure that potential limitations on access and examination coverage will be
adequately addressed (this note will be included in the '-A' version of MRP-227):



"A minimumn of 75% of the total population (examined + unexam ined)
must be examined for inspection credit."

The examination of 75% of the accessible surfaces or items will provide the
necessary evidence to show whether the degradation is localized or widespread
directly, without the need for coverage expansion.

If a minimum coverage is not satisfied, the intent of MRP-227 is not met and, as
discussed in RAI response 4-7, a deviation must be prepared and the staff and the
MRP notified of the inability to mneet the "needed" requirement for coverage.
This requirement already applies where specific recommendations are made for
the Primary components.

3. Inaccessible items requiring an evaluation or replacement

Applies to: core barrel cylinder (including vertical and circumferential seamn
welds); former plates; external baffle-to-baffle bolts; core barrel-to-former bolts;
and the locking devices (including locking welds) for external baffle-to-baffle
bolts and core barrel-to-former bolts

No minimum examination coverage is required for this situation. Justification for
acceptability will be determined through an evaluation or replacement of the
component or component item(s).

4. Accessible items requiring an evaluation or replacement

Applies to: internal baffle-to-baffle bolts

No minimum examination coverage is required for this situation. Justification for
acceptability will be determined through an evaluation or replacement of the
component or component item(s).

Note 4: A/LAI 4

Note: the terminology used for this weld in MRP-1 89-Rev 1 is "Core support shield
upper flange weld".

As stated in the MRP response to RAI 4-4, the core support shield (CSS) upper flange
weld in B&W units was screened out of all aging degradation mechanisms, including
SCC, and therefore was placed in Category A as documnented in MRP-189 Rev. 1 (see
"Weld ID WC-43" Tables 3-3 on page 3-17 and 4-2 on page 4-14).

This particular weld is a double U-groove weld made using an automatic submerged arc
(ASA) welding process with Type 308L weld metal. The MRP-175 SCC screening
criteria for austenitic stainless steel welds are > 30 ksi total stress (applied and residual)
and < 5 percent ferrite. The MRP- 175 screening criteria are listed in MRP- I 89-Rev. 1,
Table 3-1. on page 3-2. In accordance with ASME Code, the original B&W RV internals



equipment specification specified the ferrite content for austenitic stainless steel welds to
be a inimnum of 5 percent. Therefore, this weld (WC-43) was screened out of SCC (i.e.,
Category A for SCC) based on the weld ferrite requirement.

In the process of preparing MRP- 189 Rev. 01, the internals welds were reviewed by
AREVA and put through the MRP- 1 75 screening process, as noted Section 3.2 (page 3-
15). This was completed by reviewing fabrication records of all internals welds for the
Davis-Besse internals. In addition, the post-weld stress relief for all seven B&W units
was also reviewed. The results are documented in AREVA proprietary document 51-
9027395-000 (Reference 7 of MRP-1 89 Rev. 1). Since the weld stress relief was not
needed to screen out SCC. the stress relief information during the original fabrication was
not listed in MPR- 1 89-Rev. 1. The stress relief information is summarized below.

During the review, it was found that many internals welds including all double-groove
ASA welds such as the CSS upper flange weld for all seven operating B&W units was
required to have a post-weld stress relief treatment either by a mechanical or thermal
means or both during the original construction by the original RV internals equipment
specification. This practice has been confirmed for four B&W units by the actual signed
and dated assembly process sheets. Specifically, there was no exception or deviation
from the stress relief requirement for any double-groove ASA welds including the CSS
upper flange weld for these four units.

The approved RV internals assembly process to be used for the remaining three units was
also found. The approved assembly process also listed the same stress relief steps as for
the other four units. However, the actual signed and dated RV internals assembly process
sheets for these three B&W units could not be found. These three units were built
chronologically between the other four units whose signed and dated process sheets were
found. During original construction period for the seven B&W units, several revisions to
the RV internals equipment specification were made. In each revision, the stress relief
requirement was always listed. Therefore, it was concluded that all double-groove ASA
welds including the CSS upper flange weld in all seven operating B&W units received a
post-weld stress relief treatment.

Note 5: A/LAI 6

Sections 3.3.6 and 4.2.6 of the draft SE incorrectly identifies and discusses "internal"
baffle-to-baffle bolts and their locking devices, and "baffle-to-formner bolts and their
locking devices" as inaccessible items for B&W units. These should be removed from
this applicant/licensee action item.

The "internal baffle-to-baffle bolts and their locking devices" are accessible. MRP-23 1
Rev. I Section 3.2.2 contains a discussion of why the internal baffle-to-baffle bolts are
not considered primary items and that complete failure of all of these bolts along with a
significant number of baffle-to-formner bolts could occur before a functionality concern
would exist with the baffle plates or core barrel assembly. In addition, these bolts and
their locking devices are VT-3 visually examined during the ASME Code 10-year ISI



examinations, which is another reason why they are considered Expansion items. These
bolts are therefore included in the proposed justification by evaluation or replacement
effort for the other bolt locations that are inaccessible (i.e., external baffle-to-baffle bolts
and core barrel-to-former bolts).

The "baffle-to-former bolts and their locking devices" are accessible items and identified
as primary iterns to be examined, as given in Table 4-1 of MRP-227 Rev. 0. Rather,
Section 4.2.6 of the draft SE should be rewritten to state "core barrel-to-formiler bolts and
their locking devices".

Note 6: A/LAI 7

Sections 3.3.7 and 4.2.7 of the draft SE incorrectly identifies "B&W in-core monitoring
instrumentation (IMI) guide tube assemblies" as a CASS component. The correct term is
"B&W in-core monitoring instrumentation (IMI) guide tube assembly spiders." The
spider is the only CASS item in the IMI guide tube assemblies.

The recommended methodology for acceptance of the IMI guide tube assembly spiders
(given in WCAP-17096) is to perform a generic analysis to show that one or more
missing spider arms or a completely missing spider will not result in loss of function of
the IMI guide tube. Thus, no fracture mechanics evaluations are needed. Since there are
52 IMI guide tubes in each B&W unit, a redundancy argument may also be adequate.

For the spacer castings inside the CRGT assembly, a generic analysis is being proposed
within the PWROG to quantify the stress distribution in the spacer castings as a function
of failed screw locations. The results of this evaluation would be used to justify the
assumption that a failed threaded screw location would not lead to rapid successive
failures. Since there are 69 CRDMs in each B&W unit, an alternative methodology for
acceptance of degradation or failure of the CRGT assernbly spacer castings (given in
WCAP-17096) is to perform a unit-specific reactivity analysis to determine the number
of CRDMs that are required for shut down of the reactor. However, this would be
specific to each fuel cycle and would not be performed until it was known which
particular CRDM would potentially not be operable. Thus again, no fracture mechanics
evaluations are needed.

Note 7: A/LAI 8

Section 3.5.1 could be interpreted to require items I thru 5 for all licensees when they are
only appropriate for those submitting new license renewal applications. Items 3 thru 5
have already been provided by licensees during their original license renewal application
submittals, Changes are provided for additional clarity on which of the listed actions in
3.5.1 are required for licensees with a renewed license and which are for new applicants
for license renewal.

In Item 5 the third paragraph discusses addressing TLAA CUF analyses for vessel
internals and requires that the effects of reactor water environment must be included to



satisfy NRC Code requirements. Currently license renewal guidance in NUREG-1800
(Section 4.3.2.1.3) and NUREG-1801 (X.MI program scope) only require the
consideration of environmental effects for reactor coolant pressure boundary components.
They do not include this requirement for reactor vessel internal components since they
are not reactor coolant pressure boundary. A review of the 2007 version of these sections
of ASME Code Section III did not reveal any requirement to include environmental
effects.
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Note 1: TRC 1

Lower Grid Asselnbly-To-Core Barrel Bolts In B&W-Designed Reactors

The lower grid-to-core-barrel bolts in B&W-designed reactors are abbreviated as LCB
bolts in MRP-227-Rev. 0, and are listed as "Primary" in MRP-227-Rev. 0 Table 4-I
(page 4-17). Confusion on behalf of the NRC reviewers most likely resulted firom the fact
that the FMECA identifier B.4 in Table A-3 of the MRP-190 report for the 108 Alloy A-
286 or Alloy X-750 lower grid assembly-to-core barrel (a.k.a. lower core barrel or LCB)
bolts does not define LCB. However, the abbreviated acronym LCB is clearly defined in
MRP-189 Rev. I in Table 3-2 (Pages 3-9 and 3-10), Table 4-1 (pages 4-9 and 4-10), 5-1
(page 5-10), and Table 5-2 (page 5-17) as these same bolts, which are indeed the high-
strength lower core barrel bolts that exist at each of the operating B&W units. Therefore,
this item should be removed fiom TRC 1.

Note 2: TRC 3

B&W Flow Distributor-to-Shell Forging Bolts

The flow distributor-to-shell forging bolts (a.k.a. flow distributor or FD bolts) do not
provide a core support function. Therefore, failure of a single or even multiple flow
distributor bolts would not necessarily prevent the flow distributor assembly from
perforning its function.

The potential age-related degradation mechanism for flow distributor bolts in B&W units
was deternined to be SCC only (see MRP-189 Rev. I Table 3-2, Table 4-1, Table 5-1,
and Table 5-2; MRP-231 Table 3-4, Table 3-8, and Table 3-10; and MRP-227 Table 4-4)
Initially, thermal stress relaxation (TSR) was considered a potential age-related
degradation mechanism for these bolts, but as discussed in MRP- 189 Rev. 1 (page 3-21,
Section 3.4, item c), TSR was subsequently removed as a separate mechanism for bolting
applications remote from the high radiation flux area near the core. The discussion of
fatigue or wear (as a result of thermal stress relaxation) for FMECA identifier L.2.3 in
Table A-4 of the MRP-190 report was deemed to be non-relevant and/or applicable only
as cascading consequences of failure by SCC and therefore not camied forward in the
other MRP documents (i.e., MRP-231 and MRP-227); however, MRP-190 was not
revised to reflect this change.

The SCC susceptibility of the FD bolts was also reevaluated in MRP-231 (Section 2.2,
pages 2-12 and 2-13) based on results from stress analysis work. Because of the lower
stress level and temperature, the FD bolts were re-categorized from Category C to
Category B. In addition, as discussed in MRP-231 (Section 3.2.4, page 3-10), only the



UCB and LCB bolts have potentially high SCC susceptibility and safety consequences,
and the FD bolts were ultimately placed into the MRP-227 Expansion Table (Table 4-4).

It should also be noted that the FD bolts, which connect the flow distributor and shell
forging, are installed in a vertically upward orientation, receive a VT-3 examination
during ASME Code 10-year ISI examinations and failures would be obvious (i.e., the bolt
head would drop, but remain captured by the locking clip) were they to fail.

Note 3: TRC 5

The following categories would apply to B&W Expansion Items:

I. Selecting 100% of accessible surfaces of a set of components or component items

Applies to: Alloy X-750 dowel-to-upper fuel assembly support pad welds; and the
lower fuel assembly support pad items for IE and/or TE (which includes the pad,
pad-to-rib Section welds, Alloy X-750 dowel, cap screw, and their locking welds),
which also includes the Alloy X-750 dowel-to-lower fuel assembly support pad
welds for SCC

The strategy employed for these component items is to specify that the accessible
surfaces of all of the components in the population to be examined to the extent
that it would not require disassembly. All of the components are accessible,
although some portions of the visible surfaces will be obstructed. In all of these
cases, the required VT-3 visual examination is looking for gross degradation, such
as separation of material, broken or missing locking welds, etc. Thus, no
minimum coverage requirement is deemed necessary.

2. Selecting 100% of accessible bolting locking devices in a bolted assembly

Applies to: locking devices for UTS, SSHT, LTS, and FD bolts; and the lower
grid shock pad bolt locking devices

For this situation, the required VT-3 visual examination is looking for gross
degradation, such as separation of material, broken or missing locking
welds/devices, etc. for the applicable bolted assemblies. Camera access to the bolt
head and locking devices are, with minimal exceptions, without limitation. Thus,
where visual VT-3 examination is required there is virtually no access limitation
anticipated. The potential significant limitation on accessibility for this situation
only occurs when volumetric examination (UT) is specified and a bolt head
design or as-built condition limits access or effectiveness for the UT transducer.
Since this is a potential severe limitation, considering the industry's limited
examination experience across the entire variety of design variations, the MRP
will include minimum coverage requirements in Tables 4-4 through 4-6 to further
assure that potential limitations on access and examination coverage will be
adequately addressed (this note will be included in the '-A' version of MRP-227):



"A minimnum of 75% of the total population (examined + unexamined)
must be examined for inspection credit."

The examination of 75% of the accessible surfaces or items will provide the
necessary evidence to show whether the degradation is localized or widespread
directly, without the need for coverage expansion.

If a minimurn coverage is not satisfied, the intent of MRP-227 is not met and, as
discussed in RAI response 4-7, a deviation must be prepared and the staff and the
MRP notified of the inability to meet the "needed" requirement for coverage.
This requirement already applies where specific recommendations are made for
the Primary components.

3. Inaccessible items requiring an evaluation or replacernent

Applies to: core barrel cylinder (including vertical and circumferential seam
welds); former plates; external baffle-to-baffle bolts; core barrel-to-former bolts;
and the locking devices (including locking welds) for external baffle-to-baffle
bolts and core barrel-to-former bolts

No minimum examination coverage is required for this situation. Justification for
acceptability will be determined through an evaluation or replacement of the
component or component item(s).

4. Accessible items requiring an evaluation or replacement

Applies to: internal baffle-to-baffle bolts

No minimum examination coverage is required for this situation. Justification for
acceptability will be detennined through an evaluation or replacement of the
component or component item(s).

Note 4: A/LAI 4

Note: the terminology used for this weld in MRP-1 89-Rev I is "Core support shield
upper flange weld".

As stated in the MRP response to RAI 4-4, the core support shield (CSS) upper flange
weld in B&W units was screened out of all aging degradation mechanisms, including
SCC, and therefore was placed in Category A as documented in MRP-1 89 Rev. I (see
"Weld ID WC-43" Tables 3-3 on page 3-17 and 4-2 on page 4-14).

This particular weld is a double U-groove weld made using an automatic submerged arc
(ASA) welding process with Type 308L weld metal. The MRP- 175 SCC screening
criteria for austenitic stainless steel welds are > 30 ksi total stress (applied and residual)
and < 5 percent ferrite. The MRP-175 screening criteria are listed in MRP-189-Rev. 1,
Table 3-1 on page 3-2. In accordance with ASME Code, the original B&W RV internals



equipnment specification specified the ferrite content for austenitic stainless steel welds to
be a minimum of 5 percent. Therefore, this weld (WC-43) was screened out of SCC (i.e.,
Category A for SCC) based on the weld ferrite requirement.

In the process of preparing MRP-189 Rev. 01, the internals welds were reviewed by
AREVA and put through the MRP-175 screening process, as noted Section 3.2 (page 3-
15). This was completed by reviewing fabrication records of all internals welds for the
Davis-Besse internals. In addition, the post-weld stress relief for all seven B&W units
was also reviewed. The results are documented in AREVA proprietary document 51-
9027395-000 (Reference 7 of MRP-189 Rev. 1). Since the weld stress relief was not
needed to screen out SCC, the stress relief information during the original fabrication was
not listed in MPR-189-Rev. 1. The stress relief information is summarized below.

During the review, it was found that many internals welds including all double-groove
ASA welds such as the CSS upper flange weld for all seven operating B&W units was
required to have a post-weld stress relief treatment either by a mechanical or thermal
means or both during the original construction by the original RV internals equipment
specification. This practice has been confirmed for four B&W units by the actual signed
and dated assembly process sheets. Specifically, there was no exception or deviation
from the stress relief requirement for any double-groove ASA welds including the CSS
upper flange weld for these four units.

The approved RV internals assembly process to be used for the remaining three units was
also found. The approved assembly process also listed the same stress relief steps as for
the other four units. However, the actual signed and dated RV internals assembly process
sheets for these three B&W units could not be found. These three units were built
chronologically between the other four units whose signed and dated process sheets were
found. During original construction period for the seven B&W units, several revisions to
the RV internals equipment specification were made. In each revision, the stress relief
requirement was always listed. Therefore, it was concluded that all double-groove ASA
welds including the CSS upper flange weld in all seven operating B&W units received a
post-weld stress relief treatment.

Note 5: A/LAI 6

Sections 3.3.6 and 4.2.6 of the draft SE incorrectly identifies and discusses "internal"
baffle-to-baffle bolts and their locking devices, and "baffle-to-former bolts and their
locking devices" as inaccessible items for B&W units. These should be removed fiorn
this applicant/licensee action item.

The "internal baffle-to-baffle bolts and their locking devices" are accessible. MRP-231
Rev. I Section 3.2.2 contains a discussion of why the internal baffle-to-baffle bolts are
not considered primary items and that complete failure of all of these bolts along with a
significant number of baffle-to-fornmer bolts could occur before a functionality concern
would exist with the baffle plates or core barrel assembly. In addition, these bolts and
their locking devices are VT-3 visually examined during the ASME Code 10-year ISI



examinations, which is another reason why they are considered Expansion items. These
bolts are therefore included in the proposed justification by evaluation or replacement
effort for the other bolt locations that are inaccessible (i.e., external baffle-to-baffle bolts
and core barrel-to-forner bolts).

The "baffle-to-forner bolts and their locking devices" are accessible items and identified
as primary items to be examined, as given in Table 4-1 of MRP-227 Rev. 0. Rather,
Section 4.2.6 of the draft SE should be rewritten to state "core barrel-to-forner bolts and
their locking devices".

Note 6: A/LAI 7

Sections 3.3.7 and 4.2.7 of the draft SE incorrectly identifies "B&W in-core monitoring
instrumentation (IMI) guide tube assemblies" as a CASS component. The correct term is
"B&W in-core monitoring instrumentation (IMI) guide tube assembly spiders." The
spider is the only CASS item in the IMI guide tube assemblies.

The recommended methodology for acceptance of the IMI guide tube assembly spiders
(given in WCAP-17096) is to perform a generic analysis to show that one or more
missing spider arms or a completely missing spider will not result in loss of function of
the IMI guide tube. Thus, no fracture mechanics evaluations are needed. Since there are
52 IMI guide tubes in each B&W unit, a redundancy argument may also be adequate.

For the spacer castings inside the CRGT assembly, a generic analysis is being proposed
within the PWROG to quantify the stress distribution in the spacer castings as a function
of failed screw locations. The results of this evaluation would be used to justify the
assumption that a failed threaded screw location would not lead to rapid successive
failures. Since there are 69 CRDMs in each B&W unit, an alternative methodology for
acceptance of degradation or failure of the CRGT assembly spacer castings (given in
WCAP-17096) is to perform a unit-specific reactivity analysis to determine the number
of CRDMs that are required for shut down of the reactor. However, this would be
specific to each fuel cycle and would not be perfonned until it was known which
particular CRDM would potentially not be operable. Thus again, no fracture mechanics
evaluations are needed.

Note 7: A/LAI 8

Section 3.5.1 could be interpreted to require items I thru 5 for all licensees when they are
only appropriate for those submitting new license renewal applications. Items 3 thru 5
have already been provided by licensees during their original license renewal application
submittals. Changes are provided for additional clarity on which of the listed actions in
3.5.1 are required for licensees with a renewed license and which are for new applicants
for license renewal.

In Itemn 5 the third paragraph discusses addressing TLAA CUF analyses for vessel
internals and requires that the effects of reactor water environment must be included to



satisfy NRC Code requirements. Currently license renewal guidance in NUREG-1800
(Section 4.3.2.1.3) and NUREG-1801 (X.MI program scope) only require the
consideration of environmental effects for reactor coolant pressure boundary components.
They do not include this requirement for reactor vessel internal components since they
are not reactor coolant pressure boundary. A review of the 2007 version of these sections
of ASME Code Section 111 did not reveal any requirement to include environmental
effects.
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MATERIALS RELIABILTY PROGRAM: PRESSURIZED WATER REACTOR INTERNALS

INSPECTION AND EVALUATION GUIDELINES (MRP-227, REVISION 0)

PROJECT NO. 669

1.0 INTRODUCTION

1.1 Background

By letter dated January 12, 2009 (Agencywide Documents Access and Management System
(ADAMS) Accession No. ML090160204), the Electric Power Research Institute (EPRI)
submitted for U.S. Nuclear Regulatory Commission (NRC) staff review and approval Materials
Reliability Program (MRP) Report 1016596 (MRP-227), Revision 0, "Pressurized Water Reactor
(PWR) Internals Inspection and Evaluation Guidelines." A non-proprietary version of MRP-227,
Revision 0 is also available in ADAMS at Accession No. ML003691748.

By letter dated March 2, 2010 (ADAMS Accession No. ML1 00640166), EPRI informed the NRC
that MRP-227 Revision 0, was made publicly available and is no longer proprietary.

MRP-227, Revision 0 contains a discussion of the technical basis for the development of an
aging management program (AMP) for reactor vessel internal (Item 1) components in PWR
vessels supplied by Westinghouse, Babcock and Wilcox (B&W) and Combustion Engineering
(CE). MRP-227, Revision 0 provides inspection and evaluation (I&E) guidelines as part of the
AMP for use by the applicants/licensees.

1.2 Purpose

The NRC staff reviewed MRP-227, Revision 0 to determine whether its guidance will provide
reasonable assurance that the I&E of the subject reactor internals components will maintain
their required performance during the period of extended operation. The review also considered
compliance with license renewal (LR) requirements in order to allow licensees or applicants the
option of incorporating the MRP-227, Revision 0 guidelines by reference in a plant-specific
integrated plant assessment (IPA) related to the AMP and associated time-limited aging
analyses (TLAAs).

1.3 Organization of the Safety Evaluation

Section 2.0 of this safety evaluation (SE) summarizes MRP-227, Revision 0. Section 3.0
documents the staff's evaluation and findings pertaining to the adequacy of the MRP's AMP
recommendations. In particular, Section 3.0 documents staff concerns with MRP-227, Revision
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0 and the basis for limitations and conditions being placed on the use of MRP-227 as well as
licensee/applicant action items that shall be addressed by applicants/licensees who choose to
implement the NRC-approved version of MRP-227. Section 4.0 summarizes the limitations and
conditions and the applicant/licensee action items. Section 5.0 provides the conclusions
resulting from this SE.

1.4 Regulatory Requirements

Title 10 of the Code of Federal Regulations (CFR) Part 54 addresses the requirements for plant
license renewal. The regulation at 10 CFR Section 54.21 requires that each application for LR
contain an IPA and an evaluation of TLAAs. The IPA shall identify and list those structures and
components subject to an aging management review (AMR) and demonstrate that the effects of
aging (cracking, loss of material, loss of fracture toughness, dimensional changes, loss of
preload) will be adequately managed so that their intended functions will be maintained
consistent with the current licensing basis (CLB) for the period of extended operation as
required by 10 CFR 54.29(a). In addition, 10 CFR 54.22 requires that a LR application include
any technical specification (TS) changes or additions necessary to manage the effects of aging
during the period of extended operation as part of the LR application.

Structures and components subject to an AMP shall encompass those structures and
components that (1) perform an intended function, as described in 10 CFR 54.4, without moving
parts or without a change in configuration or properties and (2) are not subject to replacement
based on a qualified life or specified time period. These structures and components are
referred to as "passive" and "long-lived" structures and components, respectively. The scope of
components considered for inspection under MRP-227, Revision 0 guidance includes core
support structures (typically denoted as Examination Category B-N-3 by the American Society
of Mechanical Engineers (ASME) Code, Section XI) and those reactor internals components
that serve an intended LR safety function pursuant to criteria in 10 CFR 54.4(a)(1). The scope
of the program does not include consumable items such as fuel assemblies, reactivity control
assemblies, and nuclear instrumentation because these components are not typically within the
scope of the components that are required to be subject to an AMP, as defined by the criteria
set in (Item 2)
10 CFR 54.21(a)(1).

Some owners of PWR units were granted renewed licenses and each of these licensees made
a commitment to conform with the recommendations specified in NUREG-1 801, "Generic Aging
Lessons Learned (GALL), Revision 1, AMP XI.M16, "PWR Vessel Internals." AMP XI.M16
requires that the applicant provide a commitment in the Final Safety Analysis Review (FSAR)
supplement to (a) participate in the industry programs for investigating and managing aging
effects on reactor internals components; (b) evaluate and implement the results of the industry
programs as applicable to the reactor internals components; and (c) upon completion of these
programs, but not less than 24 months before entering the period of extended operation, submit
an inspection plan for reactor internals components to the NRC for review and approval. Each
applicant/licensee that made a commitment to conform with the recommendation specified in
NUREG-1 801, Revision 1, AMP XI.M16 also made a commitment in its FSAR that it will
implement (Item 2) an industry developed AMP for its reactor internals components.

If a LR applicant confirms that it will implement MRP-227, Revision 0 guidelines, as modified by
this SE, at its plant, then no further review of the AMP for the PWR internals components is
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necessary, except as specifically identified in Section 4.0 of this SE. With these exceptions, an
applicant may rely on the MRP-227, Revision 0 report for the demonstration required by
Section 54.21 (a)(3) with respect to the reactor internals components and structures within the
scope of the report. Under such circumstances, the staff intends to rely on the evaluation in this
SE to make the findings required by 10 CFR 54.29 with respect to a particular application.

2.0 SUMMARY OF MRP-227

MRP-227, Revision 0 contains a discussion of the technical basis for implementing inspection
requirements for PWR internals components that are subject to any of the applicable
degradation mechanisms (e.g., stress corrosion cracking (SCC), (Item 3) ....... ,. r,..
.... ~co cr..acking (!GSG.• ),irradiation-assisted stress corrosion cracking (IASCC), wear,

fatigue, thermal and/or neutron embrittlement, void swelling, and irradiation-enhanced stress
relaxation) during the LR period. This report, in addition, provides a brief, high-level summary of
flaw evaluation guidelines for reactor internals components that exhibit active degradation
mechanisms, and establishes requirements for inspection of additional components if an active
degradation mechanism is discovered (i.e., expansion of the scope of reactor internals
component inspections). Extensive information was provided with respect to the effects of the
applicable degradation mechanisms on various reactor internals components and the inspection
requirements for these components.

The following sections include a brief description of the information contained in MRP-227,
Revision 0.

2.1 MRP-227, Revision 0 - Section 1

Section 1 of the MRP-227, Revision 0 report includes an overall synopsis related to aging
management of the PWR internals components by identifying the following steps in the MRP's
process for developing the AMP: (1) development of screening criteria for the applicable
degradation mechanisms; (2) screening of the different reactor internals components designed
by Westinghouse, B&W, and CE based on the components' susceptibility to degradation;
(3) functionality analyses and failure modes, effects, and criticality analyses (FMECAs)
performed for the components which resulted in the binning of components into different
inspection categories; and (4) development of the proposed I&E guidelines and flaw evaluation
methodology.

Step (1) of this process was not discussed in MRP-227, Revision 0 but was documented in
MRP-175, "Materials Reliability Program: PWR Internals Material Aging Degradation
Mechanism Screening and Threshold Values." MRP-227 also referenced MRP-21 1, "Materials
Reliability Program: PWR Internals: Age Related Material Properties Degradation
Mechanisms, Models and Basis Data," which addresses screening criteria for the degradation
mechanisms in PWR internals components. Screening of PWR internals components for
susceptibility to the degradation mechanisms was performed by establishing a set of screening
criteria for each relevant degradation mechanism. The MRP-1 75 report provided technical data
that was obtained from experiments to provide the basis that the MRP used to develop the
screening criteria for different degradation mechanisms. The screening criteria for the
degradation mechanisms considered in MRP-227, Revision 0 depend on various factors. For
example, the screening factors for SCC depend on type of material and applied stress.
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2.2 MRP-227, Revision 0 - Sections 2 and 3

In Sections 2 and 3 of the report, the MRP provided an expanded discussion regarding steps
(2) and (3) identified in Section 2.1 of this SE. In this SE, these steps, which lead up to the
binning of components into inspection categories, may be referred to as the "categorization"
phase of the MRP's process.

As background material, Section 3 of MRP-227, Revision 0 discussed the various design
characteristics, and their functions, of the reactor internals components supplied by
Westinghouse, CE, and B&W. This section also discussed potential aging effects that may
result from the identified degradation mechanisms. These aging effects included: (1) various
forms of cracking, (2) loss of material induced by wear; (3) loss of fracture toughness due to
either individual or synergistic contributions from thermal aging or neutron irradiation
embrittlement; (4) dimensional changes and potential loss of fracture toughness due to void
swelling and irradiation growth; and (5) loss of preload due to either individual or synergistic
contributions from thermal and irradiation-enhanced stress relaxation or creep.

Initial screening of reactor internals components for all three (B&W, CE, and Westinghouse)
designs was based on a consideration of material properties (e.g., chemical composition) and
operating conditions (e.g., neutron fluence exposure, temperature history, and representative
stress levels) in order to determine the susceptibility of PWR internals components to the
applicable aging mechanisms. This resulted in the binning of these reactor internals
components as either susceptible or not susceptible to each of the eight degradation
mechanisms, based on the degradation screening criteria.

Next, the MRP performed a failure modes, effects and criticality analysis (FMECA) of the reactor
internals components. The FMECA process was discussed in detail in MRP-190, "Materials
Reliability Program: Failure Modes, Effects, and Criticality Analysis of B&W-Designed PWR
Internals," and MRP-1 91, "Materials Reliability Program: Screening, Categorization and Ranking
of Reactor Internals of Westinghouse and Combustion Engineering PWR Designs." The
FMECA was a qualitative process that included expert elicitation by technical experts. Expert
elicitation was used for developing the technical basis for categorization of various reactor
internals components under different categories based on the combination of the likelihood of
component degradation due to one or more of the eight degradation mechanisms, and the
severity of safety consequences. Each component was assigned to one of three categories (for
each degradation mechanism) ranging from insignificant effects (Category A) to potentially
moderately significant effects (Category B) to potentially significant effects (Category C).
Category C components were associated with higher risk in that they are more susceptible to
aging degradation and the consequences of their failure are more severe. Category C
components were also often considered the likely lead components for providing telltale signs of
the associated aging degradation. Category B components, on the other hand, can still be
susceptible to aging degradation but their consequences of failure are typically less than
Category C components. Category A components are (Item 4) a) those for which hQa'e-bee

ludgod to be not- supceptiblo to any of the ought degrndation meochanisms. That is, ouch of the
,e,,a..,ion ..... h.-,;,, ie b, .... to bo aging effects are below the aeeiated-screening

ri-ter-in used-criteria, so that age-related degradation significance is minimal and in MRP-22:,
ReAvieierROaddition, b) those that are just above the screening criteria but tolerant of aging
effects with no loss of functionality as determined through the FMECA or additional evaluations.
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The MRP then performed a functionality assessment of the PWR internals components and
items that would most be affected by the degradation mechanisms (i.e., preliminary Category B
and C items from the FMECA). This assessment was based on representative plant designs
using irradiated and aged material properties. The functionality analyses included finite element
analyses (FEA) on selected reactor internals components that were deemed to be susceptible
to irradiation-induced degradation mechanisms (e.g., IASCC, neutron embrittlement, void
swelling, and irradiation-induced stress relaxation) where the effects are dependent on multiple
variables and develop with time to assess the evolution of degradation. The functionality
analyses were used to demonstrate that although some Category C components were
susceptible to one or more degradation mechanisms, the effect of the degradation mechanisms
on their performance was not significant.

It should be noted that the FMECA and functionality analyses were based on the assumption of
thirty years of operation with high leakage core loading patterns followed by thirty years of low
leakage core loading patterns. In the U.S. PWR fleet, low leakage core loading patterns were
implemented early in the unit's operating lives. Hence, MRP considered this assumption
conservative. The MRP also assumed a base load operation such that the modeled plants
operate at fixed power levels and do not vary power on a calendar or load demand schedule.

Industry considered the results from the FMECA and functionality analysis along with operating
experience, component accessibility, and existing inspection programs to develop the
recommended inspection categories for maintaining the long-term functionality of PWR internals
components. In Section 3, the MRP, based on this assessment, developed four inspection
categories:

1. Primary - reactor internals components that are either highly susceptible to effects of
aging due to any active degradation mechanism, or components that have a degree of
tolerance for a specific degradation mechanism but for which no leading highly
susceptible or accessible component exists. These components are to be periodically
inspected as part of a reactor internals component AMP.

2. Expansion - reactor internals components that are moderately or highly susceptible to
the effects of aging due to one or more active degradation mechanisms, but for which
the functionality analyses indicated that these components have a degree of tolerance to
the aging effects associated with these degradation mechanisms. These components
will be inspected as part of a reactor internals component AMP if unacceptable
degradation is identified during inspections of relevant "Primary" inspection category
components.

3. Existing (Programs) - reactor internals components that are susceptible to the effects of
aging due to one or more active degradation mechanisms, but that are managed under
an existing generic or plant-specific AMP currently implemented by the PWR fleet, which
adequately manages the aging effect. MRP-227, Revision 0 consistently calls this
category the "Existing" inspection category, but for clarity it will be referred to as the
"Existing (Programs)" inspection category in this SE.

4. No Additional Measures - reactor internals components that are below the screening
criteria for the applicable degradation mechanisms, or were classified under this
category due to FMECA and functionality analysis findings. (Item 5) These c-mpaonontc



-6-

... noet to be in.PO.td as p"it ef a RVI cc.mRpo,-nnt A.MPNo further action is required by
the MRP-227 Rev. 0 Guidelines for managing the aging of these components.

Tables 3-1 through 3-3 in Section 3 of MRP-227, Revision 0 summarize the proposed inspection
categories for each B&W, CE, and Westinghouse reactor internals component that was initially
placed into Categories B and C as a result of the initial screening and FMECA analyses. These
tables identify the proposed inspection categories associated with each of the individual
degradation mechanisms as well as the final grouping. The final I&E guidelines were based on
the summary classifications contained in these tables.

2.3 MRP-227, Revision 0 - Sections 4 and 5

In Sections 4 and 5 of MRP-227, Revision 0, a detailed discussion regarding: (1) the
examination method to be applied for a particular component based on its final categorization
(see Section 2.2 of this SE); (2) qualifications for the examinations; (3) examination frequency;
(4) sampling and coverage; (5) expansion scope of examination based on the extent of
observed degradation; and (6) evaluation of examination results. In this SE, the staff will refer
to this information as the MRP's proposed I&E guidelines for components subject to MRP-227.
Tables 4-1, 4-2, and 4-3 of MRP-227, Revision 0 address the identification of "Primary"
inspection category components, their relevant aging effects, and the type of examination
methods to be used for plants designed by B&W, CE, and Westinghouse, respectively. Similar
information is provided in Tables 4-4, 4-5, and 4-6 for the "Expansion" inspection category
components designed by B&W, CE, and Westinghouse, respectively. Tables 4-8 and 4-9
include similar information for some components in the "Existing (Programs)" inspection
category for plants designed by CE and Westinghouse, respectively. No existing generic
industry programs were considered sufficient to monitor the aging effects in reactor internals
components designed by B&W and, hence, no Table 4-7 was included. Although categorized
under the "Existing (Programs)" inspection category, CE thermal shield positioning pins, CE in-
core instrumentation (ICI) thimble tubes, and Westinghouse guide tube support pins (split pins)
were not included in Tables 4-8 and 4-9 because the adequacy of the plant-specific existing
programs to manage degradation of these components for the period of extended operation
could not be verified in the development of MRP-227, Revision 0.

The examination methods endorsed by MRP-227, Revision 0 include: (1) ASME Code,
Section XI, visual (VT-3 and VT-I) examinations; (2) enhanced visual (EVT-1) and VT-1
examinations; (3) surface examination [eddy current testing (ET)], (4) volumetric examination
using ultrasonic techniques (UT), and (5) physical measurements. Selection of an examination
method was based on the characterization of a particular degradation mechanism. It was also
based on the examination method that is capable of identifying the aging effect associated with
the degradation mechanism. MRP's proposed examinations are to be implemented by well-
established standard procedures and these procedures are to be qualified per industry
inspection standards addressed in MRP-228, "Materials Reliability Program: Inspection
Standard for Reactor Internals." Some examination methods require additional qualifications
per ASME Code, Section V, "Non-Destructive Examinations."

In general, the "Primary" and "Existing (Programs)" inspection category components are to be
examined once during every 10-year ISI interval. Tables 4-1, 4-2, 4-3, 4-8, and 4-9 address the
frequency of examinations to be used for these components in plants designed by B&W, CE,
and Westinghouse. For some components (e.g., baffle bolts), MRP-227, Revision 0 specifically
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notes that the frequency of examination may be increased based on inspection results. In
general, operating experience gathered from inspections conducted in accordance with the
NRC-approved version of MRP-227 will be reviewed and used to update inspection
requirements.

Tables 4-1, 4-2, 4-3, 4-4, 4-5, 4-6, 4-8, and 4-9 address the requirements for the examination
coverage for reactor internals components in plants designed by B&W, CE, and Westinghouse.
In addressing the coverage to be obtained when examinations are performed, MRP-227,
Revision 0 states that for all "Primary" and "Expansion" inspection category components, one
hundred percent of accessible surfaces/volumes are required to be examined, with the
exception of some components for which limited accessibility is known to exist. In this case,
known limited accessibility was related to the need to disassemble the reactor internals
components in order to achieve full accessibility to all of a set of like components for
examination. Types of like components with known limited accessibility included, for example,
Westinghouse guide cards in control rod guide tube (CRGT) assemblies. For these sets of
components, MRP-227, Revision 0 required an inspection sample, ranging from 10 percent to
20 percent of each subject set of like components. For the 10 percent to 20 percent sample of
each set of components to be inspected, MRP-227, Revision 0 required that one hundred
percent of the accessible surfaces/volumes be examined.

MRP-227, Revision 0 addressed the examination of "Expansion" inspection category
components, which is based on the extent of aging degradation observed in a related "Primary"
inspection category component, in Tables 4-4, 4-5, 4-6, 5-1, 5-2, and 5-3. The criteria for
initiating the examination of the "Expansion" inspection category components is based on the
column on the linkage between the "Primary" and "Expansion" inspection category components
established in these tables. In general, a single "Primary" inspection category component that is
being inspected to monitor for a particular degradation mechanism may be linked to more than
one "Expansion" inspection category component. The observation of degradation in the
"Primary" inspection category component could trigger the need to examine the associated
"Expansion" inspection category components, depending on the licensee's evaluation of the
significance of observed degradation in the "Primary" inspection category component. Certain
"Expansion" inspection category reactor internals components were determined to be
completely inaccessible for examination, including the B&W core barrel cylinder (including
vertical and circumferential seam welds), former plates, external baffle-to-baffle bolts and their
locking devices, (Item 6) bafflecore barrel-to-former bolts and their locking devices, and core
support shield vent valve disc shafts or hinge pins. For these inaccessible "Expansion" category
components, MRP-227, Revision 0 stated that, when their inspection is called for based upon
the observation of a degradation mechanism in the associated "Primary" inspection category
component, the applicant/licensee must evaluate the continued operability of the inaccessible
"Expansion" inspection category component or, alternatively, replace the component.

With regard to the evaluation of examination results, Tables 5-1, 5-2, and 5-3 and the text of
Section 5 provide: (1) relevant conditions for each specified examination method and
(2) general guidance on the evaluation of relevant conditions for plants designed by B&W, CE,
and Westinghouse, respectively. For example, for EVT-1 examinations, the specific relevant
condition identified in MRP-227, Revision 0 is a detectable crack on the surface of a reactor
internals component. The acceptance criteria then provided for the relevant conditions
associated with this examination method was that only the absence of a relevant condition
would require no further evaluation. An acceptable process to disposition relevant conditions
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may include supplemental examinations, accepting the condition until the next examination, or
replacement of the component. The outcome of the evaluation of the relevant condition may
also affect the implementation of the examination of associated "Expansion" inspection category
components.

2.4 MRP-227, Revision 0 - Section 6

Section 6 of the MRP-227, Revision 0 provided guidance on the application of flaw evaluation
methodologies to be implemented when an examination reveals the presence of a relevant
condition. Various subsections in Section 6 provided details on:

1. The loading conditions to be considered when evaluating core support structures,
including deadweight loads, mechanical loads, hydraulic loads, thermal loads, and loads
from operating basis and safe shutdown earthquakes.

2. The requirements and limitations (based on accumulated neutron fluence) for the
application of limit load evaluation methodologies for flawed reactor internals
components. The requirements include application of limit load procedures similar to
those given in ASME Code, Section XI.

3. The application of linear elastic fracture mechanics (LEFM) and elastic-plastic fracture
mechanics (EPFM) for reactor internals components with an accumulated neutron
fluence that exceeds the limit load application threshold limit.

4. The application of existing crack growth rate values for the evaluation of SCC in
stainless steel components and IASCC in irradiated stainless steel components.

5. The evaluation of flaws in bolts and bolted assemblies. This includes the assessment of
the functionality of bolted assemblies that may contain one or more non-functional bolts.
This evaluation is to be based on the minimum number required to maintain the
functionality of the assembly until the next examination.

While this evaluation guidance is included in MRP-227, it is important to note that the industry
has submitted WCAP-1 7096-NP for staff review. This WCAP report supersedes the guidance
contained in Section 6 of MRP-227. The guidance in the WCAP will be used to evaluate
component degradation that exceeds the acceptance criteria in Section 5 when it is observed
during required inspections.

2.5 MRP-227, Revision 0 - Section 7

Section 7 of MRP-227, Revision 0 provided a summary of the implementation requirements for
the guidelines described in the MRP-227, Revision 0 report. The implementation requirements
are defined by the latest edition of Nuclear Energy Institute (NEI) Implementation Protocol
NEI 03-08, "Guidelines for the Management of Materials Issues," which includes implementation
categories used in MRP-227, Revision 0 including: (a) "Mandatory," which requires
implementation of the guidelines at all plants; (b) "Needed," which provides an option for
implementing the guidelines wherever possible or implementing alternative approaches, or
(c) "Good Practice," which recommends implementation of the guidelines as an option whereby
significant operational and reliability benefits can be achieved at a given plant. Failure to meet a
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"Needed" or a "Mandatory" requirement is a deviation from the guidelines and a written
justification for deviation must be prepared and approved as described in Addendum D to
NEI-03-08. A copy of the deviation is sent to the MRP so that, if needed, improvements to the
guidelines can be developed. A copy of the deviation is also sent, for information, to the NRC.

Section 7 of MRP-227, Revision 0 specified the following with respect to the implementation of
specific MRP-227, Revision 0 guidelines:

1. Each PWR unit shall (Item 7a) imploment MRP 227, ReviioRn Odevelop and document a
PWR reactor internals aging management program (AMP) within thirty-six months
following the-issuance of thiS FePe4.MRP-227 Rev. 0. This is a "Mandatory"
requirement.

2. Each PWR unit shall implement Tables 4-1 through 4-9 and Tables 5-1 through 5-3 of
the MRP-227, Revision (Item 7b) OA report for the applicable design within twenty-four
months following the issuance of MRP-227, Revision O.A. This is a "Needed"
requirement.

3. Examination of the reactor internals components shall comply with the MRP-228
Revision 0, "Materials Reliability Program: Inspection Standard for PWR Internals." This
is a "Needed" requirement.

4. Examination results that do not meet the examination acceptance criteria defined in
Section 5 of the MRP-227, Revision 0 guidelines shall be recorded and entered in the
plant corrective action program and dispositioned.

5. A summary report of all inspections and monitoring, evaluation, and new repairs shall be
provided within one hundred and twenty days of the completion of an outage during
which the reactor internals components were examined. The summary of the
examination results shall be included in an industry report that is updated every six
months. This report will monitor the industry progress on the AMP related to PWR
reactor internals components and it will also list the emerging operating experience.
This is a "Good Practice" requirement.

2.6 MRP-227, Revision 0 - Appendix A

Appendix A addresses how the AMP defined in MRP-227, Revision 0 meets specific AMP
attributes as defined by NUREG-1 801, the License Renewal Generic Aging Lessons Learned
report. Specifically, Appendix A discusses how the MRP-227, Revision 0 program meets the
"Scope of Program" (Attribute 1 from NUREG-1 801), "Parameters Monitored" (Attribute 3 from
NUREG-1 801), and "Detection of Aging Effects" (Attribute 4 from NUREG-1 801). Appendix A
also stated that supplementary information (Item 8) shalmust be piek4deassembled by the
applicants/licensees when submitting their AMPs to satisfy all of the NUREG-1 801 AMP
requirements for the remaining program elements wh., implementing I,,RP 227, Revihion .

3.0 STAFF EVALUATION

The staff reviewed the MRP-227, Revision 0 report to determine if it demonstrated that the
I effects of aging on the components covered by the report would be adequately managed so that
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the components' intended functions would be maintained consistent with the CLB for the period
of extended operation, in accordance with 10 CFR 54.21(a)(3). Besides the IPA, Part 54
requires an evaluation of TLAAs, in accordance with 10 CFR 54.21(c). The staff reviewed the
MRP-227, Revision 0 report to determine if the TLAAs covered by the report were evaluated for
LR in accordance with 10 CFR 54.21(c).

During its review of MRP-227, Revision 0, the staff issued four sets of requests for additional
information (RAls) that addressed technical issues. The details of the staffs RAls and the
corresponding responses are available in ADAMS (proprietary version). However, the staff did
not include all the RAls and the MRP's responses in this SE; it included only those salient RAls
and MRP responses that address specific points of emphasis. References 15 through 17
contain all of the staffs technical RAls and the MRP's responses.

3.1 Evaluation of MRP-227, Revision 0 - Section 1

The staff reviewed Section 1 of the MRP-227, Revision 0 and accepts the approach used by the
MRP to develop the screening criteria for initially binning the reactor internals components into
Category A, B, and C. In this section, the MRP provided technical data that was used as the
basis for the screening criteria for different degradation mechanisms. The screening criteria
were based on: (1) type of material used in reactor internals components, (2) operating stress
levels, and in some cases, (3) neutron fluence values. For example, IASCC screening criteria
were established by (1) type of material, (2) threshold limit of neutron fluence value and (3)
stress values. The threshold limits for neutron fluence and stress levels were developed by
valid research data that is widely used by the industry. Similar criteria were developed for the
other degradation mechanisms. The NRC staff has not officially reviewed the technical basis for
the screening criteria that is contained in MRP-1 75 and MRP-21 1. Therefore, the NRC staff
does not specifically endorse the screening criteria used in MRP 227. However, the MRP-227,
Revision 0 strategy of identifying "Primary" inspection components based on the relative
likelihood of degradation compared to other components diminishes the importance of the
specific screening criteria values used in MRP-227, Revision 0.

3.2 Evaluation of MRP-227, Revision 0 - Sections 2 and 3

The staffs review of Sections 2 and 3 of MRP-227, Revision 0 resulted in the staff, in principle,
I accepting the MRP's categorization process for the development of (Item 2) an AMP for the

reactor internals components. The MRP considered susceptibility of reactor internals
components to one or more degradation mechanisms and the safety consequences as a result
of the failure of the reactor internals components. However, the staff identified some concerns
with the MRP's categorization process and/or its application. The staff's evaluation of the

I MRP's process is provided below, focusing on the staffs concerns (Item 2), which led to the
imposition of conditions and limitations on the use of MRP-227, Revision 0 and plant-specific

I action items associated with the use of
MRP-227, Revision 0 (as discussed in Section 4 of this SE).

3.2.1 General Evaluation of MRP's Categorization Process - Initial Screening, FMECA,
Functionality Analyses, and the Assigning of Components to Inspection Categories

In Sections 2 and 3 of MRP-227, Revision 0, the MRP discussed at length, their categorization
process for various reactor internals components. The categorization process (i.e., initial
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screening, FMECA, and functionality analyses) described in MRP-227, Revision 0 provides an
adequate approach for identifying the degradation mechanisms for reactor internals
components within the scope of LR. Those components that were assessed to be most
affected by one or more of the degradation mechanisms addressed in Section 2.0 of this SE
were binned under Category C, those components that were expected to be moderately
affected by the degradation mechanisms were binned under Category B, and components that
were expected to be (Item 2) uninsignificantly affected by the degradation mechanisms were
binned under Category A. The initial screening process entailed evaluation of material
properties, corrosion resistance of materials, the effect of neutron fluence on some components,
and loading conditions. The staff concluded that the MRP had adopted a systematic approach
in the initial screening of the reactor internals components into various categories, and the staff
accepts this approach.

The staff, in principle, also agrees with the technical basis used in the development of the
recommended component inspection groupings identified in Section 2.2 of this SE based, in
part, on using FMECA and functionality analysis. However, in its review of the FMECA process
described in MRP-1 90 and MRP-1 91 and the functionality analyses described in MRP-229 and
230, the staff identified concerns with the MRP's approach. Some of the staff's concerns were
resolved via MRP responses to staff RAIs, while concerns that were not adequately resolved
are reflected in plant-specific action items and/or conditions and limitations on the use of
MRP-227, Revision 0. Examples of significant staff concerns that were resolved are given in
the following paragraphs, and those that were not adequately resolved are addressed in
Sections 3.2.2, 3.2.3, and 3.2.4 of this SE.

The staff requested that the MRP address the impact of the potential aging effects on the
reactor internals components and reactor system performance in transient and accident
conditions. In its response, the MRP provided information to demonstrate that component
loadings assumed in the FMECA process included normal operating loads and, in some cases,
both normal operating loads and transient loadings. The MRP stated that the expert elicitation
process also assessed the safety implications of potentially failed components, and that it could
be inferred that the non-escalation of consequences was considered during the FMECA
process. The MRP also stated that, as discussed in MRP-1 90, the expert elicitation process
explicitly considered whether the aging effects considered in the FMECA process would result in
more severe consequences if a design basis transient occurred. Further, the MRP indicated
that if degradation is found during inspections, the subsequent evaluation of the degraded
component's integrity is performed using the guidance in WCAP-1 7096-NP, Revision 2 (Item 2)
, which is currently under staff review. The WCAP evaluation requires that acceptable
component performance be demonstrated under all design basis conditions such that the
licensing basis is maintained. Component repair or replacement is required if this evaluation
demonstrates that the licensing basis cannot be maintained. The staff accepts this response
and this issue is resolved pending the review of WCAP-17096-NP, Revision 2.

The staff also had concerns associated with some of the FMECA results and the outcome of
some of the functionality analyses. Some reactor internals components that were originally
identified for potential aging degradation due to single or multiple aging degradation
mechanisms (Categories B and C) were placed under the "No Additional Measures" inspection
category as a result of the FMECA or functionality analyses. The staff was concerned that
these components could be subject to damage and possible deterioration of the original
mechanical properties due to aging degradation. Hence, the structural integrity of these reactor
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internals components could be challenged under licensing basis loading conditions. The MRP
provided a few examples and included acceptable technical justification for categorizing some
reactor internals components from Category B and C to the "No Additional Measures"
Inspection category. The examples include: (1) Westinghouse bottom mounted instrumentation
cruciforms, and (2) Westinghouse lower core plate fuel alignment bolts. The staff accepts their
response and considers this issue resolved.

I 3.2.2 (Item 9a) High Coesoqueo.eCore Support Components in the "No Additional Measures"
Inspection Category

During the review of the FMECA process, the staff identified a concern regarding the
categorization of some of the (Item 9b) RVI, co."mpnonent,,, whoe .fak , Ir UFA- ..... ld. cause signifiant
saf.ty Gn"o•equecaes.reactor internals components that are part of the core support structure.
In some cases, the MRP placed these components under the "No Additional Measures"
inspection category. The following paragraphs discuss the categorizato•n- f these (Item 9c)
high consequeGce RVI core support components. The relevant high c-n:squnce-.components
are: (1) the upper core plate and lower support fergingforgings or casting in Westinghouse-
designed reactor*
(Item 2) and (2) the lower core support beams, core support barrel assembly (CSBA) upper

cylinder and CSBA upper core barrel flange in CE-designed reactors and (3) the .ower. grid to,
-oro banral bolts in B&W dosignod reactors. (Item 10a)

CE and Westinghouse reactor internals components were grouped in risk categories as part of
the FMECA based on the combination of (1) their likelihood of failure and (2) (Item 9d) a
qualitative assessment of the pot.ntial for core their likelihood of damage associated With ther•
fa#u. to the reactor. Although it is recognized that loss of core support would have significant
safety consequences, the FMECA panel concluded that aging related degradation would not
necessarily result in loss of core support and determined that the likelihood of damage in these
components ranged from low to high. The staffs concern is related to theso coRmp.onets that
wer. qualitatively ass....d as h'"'Ang a "high" potontia' for core (Item 9e) damage ass ;catod
with th"ir. fa*I"ue (i.e., high "o•quence•Rsupport components) that are not already identified for
inspection within the "Primary" or "Expansion" categories... An* R P., co4,mponent was, cn.i;.d.reGd
to hawe a "high" potential for core damage when it was bolioe tha soecr amg ol
resultA from failurwe of the comAponent, for exaMPlo, relatod to tho inability to 64afelA shudown the
FeaGWF. The likelihood of degradation in these components was typically assessed in MRP-227,
Revision 0, as being "low." A component was identified as having a "low" likelihood of failure
when there were no known failures of this component based on operating experience, and it is
believed that the failure is unlikely to occur during extended period of operation. (Item 1 Ob)A
similar approach wasuse for. the R&W comAponents, although different terminology was used.
ForaW c0-A OMPGonetS, those in "Ris-k BAand- 111" WerPS 1undeIstoo4d- to be- silmil-ar to- the comibinat-iofne
of "high" potential for or da ageassoiatd with their failur man2d a "low"! likelihood of failurea
from- the WAeetinghouseIc- ch~ar:acte-rization.

The staff determined that the MRP did not provide an adequate justification regarding how these
(Item 9f) high .O.sequencccore support components with low likelihood of failure RV4
GMPGfenwere assigned to the "No Additional Measures" inspection category. The staff is
concerned that these components could be subject to loss of structural integrity due to one or
more degradation mechanisms. To ensure that the structural integrity and functionality of these
reactor internals components are maintained under all licensing basis conditions during the
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period of extended operation, the staff ha•, determidrequires that these components shall be
included in the (Item 9g) "Expansion" in..cio categoy, in the NRC app.....d. . .ersion of MARP-
2-2.7. The staff proposed "Primar inspectioR category links for the u•Pp8rF co plato And , lowr

support forging Or casting in Woctinghouso designed reactorS, tho loWOr coro SUPPort boaEMs-,
unner r"'indeF anRd innrn~r- ha birm flainge in the eem tsunnort ba"Iro a~smb'v in CE dosgigned -.. . . . . . .... ~ ----- - - ----- ,

mada or .nd the lowe gri9d to corm barrel bolta in .&W designod reactr *sInASME Section 444
ef tho. R-&E.Xl examination of core support structures. To assure that all plants consider these
components part of the scope of the ASME Section Xl examination, the listed core support
components will be added to the list of "Existing" inspections in MRP-227 Revision A. The
examination method and coverage requirements for to be used for these additional
"&pansionExisting" inspection category components shall be consistent with the (Item 9h)
oxamination method for the "Primary" inspection Gategory com~poen8t to which they are linked.
The e~pectatioes rogarding the eXAMination covrage and- re examination froguoncy aro
addMr_.s;sd ,,in ec-ticns ,.1.5 iand 1.1.7 of this SE. ASME Section Xl requirements. This is
addressed as Topical Report Condition 1 in Section 4.1.1.

3.2.3 Inspection of Components Subject to Irradiation-Assisted Stress Corrosion Cracking

MRP-227, Revision 0 grouped the following components under the "Expansion" inspection
category: (1) the upper and lower core barrel welds and lower core barrel flange weld in
Westinghouse-designed reactors; and (2) the lower cylinder welds in the core support barrel
assembly (CSBA) in CE-designed reactors. (Item 1 la) T.hese GcomponentS Were qualitatively F f

assessed as haAAg a "high" potential forF core damage associdateAd- with their failure (Ie. the are
high co.sequence components) and a "me-dium" i.k-eiho•od of•. -failre.The upper flange and
upper and lower cylinders of the Westinghouse core barrel, and the CE core support barrel are
identified in the FMECA process as having a high damage likelihood, recognizing the fact that
failure of these components could result in core damage. These components were determined
to be susceptible to aging effects due to SCCF,(Item 11 b) with highly irradiated sections also
being potentially susceptible to IASCC and neutron embrittlement.- (Item 11 c) Due to the
presence of multiple potential failure mechanisms, these components were assigned a
.medium" likelihood of failure. In MRP-227T Revision 0, the corresponding "Primary" inspection
category components were the upper core barrel flange weld in Westinghouse-designed
reactors and the upper core support barrel flange weld in CE-designed reactors. These
"Primary" inspection category components (item l1 d) aFe-pFenewere judged most susceptible to
SCC, but were judged to be not susceptible to aging effects due to IASCC and neutron
embrittlement. (item l1 e) Their linked "Expansion" components, (1) and (2), above were
likewise judged to have low susceptibility to IASCC based on the effect of radiation induced
stress relaxation of the otherwise sensitized welds.

Unlike SCC, the onset of degradation due to IASCC and neutron embrittlement depends on
neutron fluence (item 2) afA-in addition to the stress levels. (Item 1 if) The inGcu"bation pe.iod
for init•iating cracks due to- SCCG is diffrent from IARC. The MRP employed a fluence-
dependent threshold stress to evaluate the likelihood of IASCC based on these two factors. The
ratio of the operating stress to the threshold stress (designated IASCC ratio) was used to
identify locations susceptible to IASCC. The staff recognizes that many of the remaining core
barrel welds do not receive sufficient fluence to make them susceptible to IASCC. However,
sections of the welds in the beltline region of the core barrels and support barrels may exceed
the required neutron fluence for IASCC susceptibility. For these welds MRP credited irradiation
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induced stress relaxation to offset the high residual stresses resulting from fabrication. While the
staff recognizes that there may be offsetting benefits from irradiation stress relaxation, there are
insufficient data at this time to precisely quantify the effect for large structural welds. Since
these aging mechanisms are se-different, with ... pect to c ,rack* initiation and. cacak propagation.,.
any ide.tifbl, aging OffAeCt .. A..iated with SCC in the "Primary" inspection category
components may not truly represent (Item 1 Ig) a sufficiently robust link to the extent of actual
aging degradation due to IASCC and neutron embrittlement in the associated "Expansion"
inspection category components. Lack of any evidence of cracking due to SCC in the "Primary"
inspection category components does not mean that the "Expansion" inspection category
components are free of cracks due to IASCC. Therefore, the staff is concerned that the aging
effects associated with IASCC and neutron embrittlement in the "Expansion" inspection
category components may not be identified in a timely manner during the period of extended
operation.

To ensure that the structural integrity and functionality of (Item 11 h) thoso high _On 'quoc•.- of
failure RVI compnenets whic-h are subject to !.ASCC and neu tro ombrittemonithe
Westinghouse core barrel and CE core support barrels are maintained under all licensing basis
conditions of operation during the period of extended operation, the staff has determined that
(Item 11 i) the utility must either justify the acceptability of the circumferential welds in the core
belt-line region for continued operation by performing an analysis or include these beltline welds
in the "Primary" inspection category in the NRC-approved version of MRP-227. The list of
degradation mechanisms for these welds shall include IASCC and irradiation embrittlement.
The examination method shall meet the requirements as identified for visual inspection of core
barrel welds or alternatively permit eddy current or ultrasonic examinations. (Item 1 lj) shall-be
included in the "Pimar" ...in.pec.in catego.y in the NRC app...ed , m..i.n of , ARP 227. The
exam natien mathoda shall be coneistent with the MARP'tc reomnaion drecdi R2 2 7 . R n' M~~~i o n 0 f o r t h n~~~~ n c o r n n o n n n~ ~tn t~tho n x-in n i n Io' n n f n.. t h.. en n n n t i.iI - - - - - -~ - . - - - . I -- -

c-onRfo-rm" t th-e criterias decribed in Section 3.3.1 of this SE, a*,4-Tthe examination frequency
shall be on a 10-year interval consistent with other "Primary" inspection category components.
(Item 11 k) In consideration of accessibility issues with these welds, plants must demonstrate
coverage of at least 75% of the exterior surface of the potentially susceptible circumferential
weld material or, as an alternative to inspection, perform an analysis to justify continued
operation per the requirements of Applicant/Licensee Action Item 6 (Section 4.2.6). The
remaining core barrel welds would remain as "Expansion" components in Tables 4-5 and 4-6
respectively. This is addressed as Topical Report Condition 2 in Section 4.1.2 of this SE.

I 3.2.4 Inspection of (Item 12a) High o,•.eqW ,,.Core Support Components Subject to
Multiple Degradation Mechanisms

The staff evaluated the effect of multiple degradation mechanisms on the (Item 12a) 40
c .nsequene cr intern"recore support structure components and identified that the B&a
flow di.t"-rut•ortosh-el fr•g*in belts and CE lower support structure core support column
(casting or wrought) welds as needing to be included in the "Primary" inspection category.

(Item 1 3)6&W flw distributo-"M tshe!! fo9ging ,bolt.s are•O, ,eptibe to SCC, fatigue, and wear.
I..'

Table A -I of RP 190 (pages A 4 .and A 42), the MRP Atatod that S •C in the flow distributor
to shel11 frring bolt is •,ry likely to occur, whereas degrad-ati;n due, to fatige an wear is lees
likely to o•c-cur. The .afety cGn equnGce of fail-ur• of th. ubject com.ponent, on the other hand.
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iS c-lasasifle-d ams "Severe" whic-h coeuld lWand to core damage (i.e., m~ultiple damaged AfuAl
asseblie) wth reduced margins to adequately cool the coare- WAhile SGC ir, regar-ded as the

most likely degradation mechanisam, the staff is-cnendta h yegsi fet fSO
fatigue and wear. cou ld potentially cause greater degradationM in those bolts than ut h
M.rngiArati=r Qf RC'C'ala in GaAR D han 6Anrnnm at-~e Anmrn4ap in Ghagta hjsitr, nn, IA

thenA be ~qUiValent to Or greater than ot-hor comFponent6 sUscoptiblo only to SCC. Therefore, th
staff has concludead that RAW flow distributoar-to shell forging bolts shall be isetda
"P•ri•aqr- inspction categorY cOmAPonet.

The CE lower support structure core support column (casting or wrought) welds are susceptible
to SCC, IASCC, fatigue, and irradiation embrittlement. In addition to these degradation
mechanisms, (item 12b) #964-in the absence of plant specific material specifications, the casting
component is (item 12c) assumed to be susceptible to thermal embrittlement. (Item 12d) These
omponents. were qualitatively accesse-d a hAyn a "high" potential for. cor dam"age
-asoc -iate-d- "w..th th.hi failue (i.e., they are high c, que .e Gomp •n A.enAt) a•n a "med iuI.M"
liklihood of fa'_ilur.The MRP-1 91 FMECA assigned a "Medium" likelihood of failure due to the
potential concern for a component with multiple failure mechanisms. However, the MRP-191
assigned a damage likelihood of "Low" based on the observation that the core support columns
are a highly redundant item. However, the NRC staff is concerned that failure of the support
column welds would lead to a loss of core support, which would be a high consequence event.
Therefore the NRC has concluded that the MRP-191 damage likelihood rating understates the
consequence of failure in the core support column welds.

(Item 12e) MRP noted (MRP-232 Figure 4-24) that the neutron fluence gradients below the core
support plate are very sharp and a "mediu".m." !ikelihood ven at 60 years of failure. -. 4RP 232

e dxposure, only a limited volume of the core support column welds experience neutron
fluences sufficient to cause IASCC adA-or irradiation embrittlement as potential degr.adatien
m68ech anis.msl, for tih•e welds. (Item 12f) In addition, susceptibility to SCC and IASCC is limited
because the stresses in these support columns are primarily compressive. Therefore the MRP
concluded that the core support column welds are not the leading location for any degradation
mechanism and placed them in the "Expansion" category. However, the staff is concerned that
the synergistic effects of SCC, fatigue, and thermal embrittlement (casting only) could potentially
cause greater degradation in these welds than just the consideration of IASCC and irradiation
embrittlement alone. Degradation in these welds could then be equivalent to or greater than
other components susceptible only to IASCC and irradiation embrittlement due to the synergistic
effects. Therefore, the staff has concluded that CE lower support structure core support column
(casting or wrought) welds (item 12g) joining the core support columns to the core support plate
shall be inspected as a "Primary" inspection category component.

The examination methods for the afor-mentioned c .mp.nen.s(item 12h) core support column
welds shall be consistent with the MRP's recommendations addressed in MRP-227, Revision 0
for these components. The examination coverage for these components shall (item 12i) include
the welds in a minimum sample of 25% of the core support column population. The surface of
these welds is observable from the top side of the core support plate. The examination
frequency shall be on a 10-year interval, with an additional 25% sampled at each interval. he
examvinvation frequencY shall be 9R a 10 year. l consistent with other "Prima" •inspection
"..ate.goY component.v This is addressed as Topical Report Condition 3 in Section 4.1.3 in
this SE.
(Item 14)
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324.55 Inspection of Alloy A 286 CE, Control Element Ansem:bly (C&4) Shroud olte'

The staff noted th~at CrE CaA. shrou-d bolts mRRnufactu rod from Alloy A 2916 stainles steel
matrial Arenot curewntly identified- in eit-h-r. Tables 4-2 or. 1 5 of tho MRP 227, Rt'.,ian 0fo

CEi "Primar/ Or "ExpanSion" inspection category compononets. Theso belts exceeded the
screeing riteria for wear, fatigue, and irradiation indu cad stress relsaxation and the fallu re

consequencas are mnedium. However, the tyeT','e 316 stainlesis steel core shroud bolS are
currently in the 'Prirnar/W inspection categorty. Those bolts are idniidas being susceptible to
IASCC, Wear, faOWgu, imadiation sambhrittlemont, void swelling, an~d irradiatkmioniducd stressr

relaxatiWn Nobasics Is prwo'ided why the Alloy A 286 stainless steel bolts ara not also
susceptible to IASCO, irrdoadiatio emnb#ittement, and void swellinfg, especially since they-
exceeded the tcrreeniR@ criteria for irradiation inucd stress relaxation. The Aloc levelAMs and
ra-d-intion sensithty of the AJloy A -286 anls steel boalts- are expected to be asiimilar to the
typeType 316 stainless srteel bolts. Theretfoe, therstaff concluides, that the Alloy A 286 StainleSS
steel bolts shall Wals be fincluided in the "Primar insecio c-eo--heeaiaio ehd
coverage, and teGuenGy prescribed vor w11oY -226 boitst shal h bcon•sstent Withl the

Topicall Report Conditioan 4 in Snetin 4.1.4 in thst SE.

3.2.6 Plant-Specific Confirmation of the Applicability and Completeness of MRP-227,

Revision 0

3.2.6.1 Applicability of FMECA and Functionality Analysis Assumptions

In Section 2.2 of this SE, the staff noted some of the assumptions made in the industry's
FMECAs and functionality analyses. The staff questioned how it would be determined whether
the operating history of a particular plant (including, for example, the effects of any plant power
uprate) was adequately represented by the assumptions made in support of the industry's
FMECAs and functionality analyses. In its October 29, 2010, response to RAI 4-6 from the NRC
staff's fourth set of RAls, the MRP indicated that each applicant/licensee was responsible for
performing an evaluation of its plant's operating history and demonstrating the applicability of
MRP-227, Revision 0 to the facility. Each applicant/licensee shall describe the process used for
determining plant-specific differences in the design of their reactor internals components or
plant operating conditions, which result in different component inspection categories. This
issue is Applicant/Licensee Action Item 1, and it is addressed in Section 4.2.1 of this SE.

However, the staff is also concerned that the MRP does not provide adequate guidance to allow
an applicant/licensee to assess the applicability of the MRP-227, Revision 0 to its plant. The
MRP should consider developing guidance that will allow an applicant/licensee to determine if
the plant-specific differences in the design of their reactor internals components or plant
operating conditions result in different component inspection categories. This guidance could
be issued in a separate MRP report or included in a future revision of MRP-227.

I 3.2.6.2 PWR Vessel Internal Components (Item 2) WWit~hwithin the Scope of License Renewal

The list of reactor internals components for which the effects of aging will be managed by
application of the AMP defined by MRP-227, Revision 0 is defined by (Item 15a) Tables 4-1 a~d
4-2-in MRP-1 89, Revision 1, "Materials Reliability Program: Screening, Categorization, and
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Ranking of B&W-Designed PWR Internals," (Item 15b) T 'able 4 in MRP 100, and (Item 15c)
Tables 4-4 and 4-5 in MRP-191.

Consistent with the requirements addressed in 10 CFR 54.4, each applicant/licensee is
responsible for identifying which reactor internals components are within the scope of LR for its
facility. Applicants/licensees shall review the information in (Item 15a) Tables 4-1 a.d 4 2 in
MRP-1 89, Revision 1 (Item 15b) , Table '1 in 4 .. RP 190 and (Item 15c) Tables 4-4 and 4-5 in
MRP-1 91 and identify whether these tables contain all of the reactor internals components that
are within the scope of LR for their facilities in accordance with 10 CFR 54.4. If the tables do
not identify all the reactor internals components that are within the scope of LR for its facility, the
applicant or licensee shall identify the missing component(s) and propose any necessary
modifications to the program defined in MRP-227, as modified by this SE, when submitting its
plant-specific AMP such that the effects of aging on the missing component(s) will be managed
for the period of extended operation. This issue is Applicant/Licensee Action Item 2, and it
is addressed in Section 4.2.2 of this SE.

3.2.6.3 Evaluation of the Adequacy of Plant-Specific Existing Programs

The MRP (Item 2) idetiledplaced certain CE and Westinghouse (Item 16a) RV, .e..pe.ne.s.
whi•h• ..... cfateged---d •inreactor internals, as listed in MRP-227 Tables 4-8 and 4-9, in the
"Existing (Programs)" inspection category as requiring further plant Sp.cific e!'.'aut#i(. to "Qri..
the acceptability of the existing prormo to identify changes to the existing programs6 which
shoul-d -he implemented to manage the aging Of these componDGents for tho period of ;1 tended
operation. If the_ eXiSting programs are not acceptable, it is necessary to dOGIGtify and im~plement
changes toteporms to manago aging Of applicable cOmponGentS oYor the p899iod of
etenRdeAd- operation.. Generically, these were components for which existing pla~t-epeeifi
programS other. than a pntsAME Code, Section Xl program were being credited for
managing aging-:- (item 16b) related degradation. In addition to these ASME required
inspections, NUREG 1801 Rev. 2XI.M37 provides an acceptable program for managing
degradation in Westinghouse flux thimbles.

(item 1 6c) Beyond the components listed in the "Existing Programs" tables, Sections 4.3.2 and
4.3.3 of MRP-227 credit plant-specific programs for aging management. These components
were left for plant-specific evaluation because, although the MRP was able to identify that plant-
specific programs already exist for the management of these components, the MRP was unable
to evaluate in detail the content of each facility's plant-specific program. The CE and
Westinghouse components identified for this type of plant-specific evaluation include: CE
thermal shield positioning pins and CE in-core instrumentation thimble tubes (Section 4.3.2 in
MRP-227, Revision 0), and Westinghouse guide tube support pins (split pins) (Section 4.3.3 in
MRP-227, Revision 0). Considerations that should be included in this evaluation follow for
these specific Westinghouse and CE components.

(Item 16d) Thermal shields were removed from many CE plants early in reactor life. Remaining
CE plants with thermal shields require plant-specific programs to monitor the performance of the
thermal shield positioning pins. Anisotropic growth of zirconium alloys in CE in-core
instrumentation thimble tubes can result in axial growth. This issue has been recognized by
plants with zirconium alloys in-core instrumentation thimbles and most plants have instituted
appropriate monitoring procedures.
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Westinghouse guide tube support pins are made from either (Item 2) Type 316 stainless steel or
Alloy X750. There have been issues with cracking (Item 17a) i4of the original X750 pins
and (Item 17b)mest-many licensees have replaced them with (Item 2)typeType 316 stainless
steel materials. The applicants/licensees shall evaluate the adequacy of their plant-specific
existing program and ensure that the aging degradation is adequately managed during the
extended period of operation for both X750 and (Item 2) 4ypeType 316 stainless steel guide tube
support pins (split pins). Therefore, it is recommended that the evaluation consider the need to
replace the X750 support pins (split pins), if applicable, or inspect the replacement (Item 2)
typeType 316 stainless steel support pins (split pins) to ensure that cracking has been mitigated
and that aging degradation is adequately monitored during the extended period of operation.

(Item 16
I Am 8 I I• J I a I A A AA

e) GE fuel alignment pine ars 6USePU181e toI !As - , Wear, %atiUe, irraaiatio
om~rnriomen~ ana irrautation onnancea cireec relaxation. i no aDDLic3ntc.~Iconcooc cnaii

1nt 4-~ *kn +~s nna kn ; ln nani nte6 ~ M ~ nrr N -AH tnn ra 'C Cu.nI lnn
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(Item 16f) Therefore, the staff determined that these plant-specific programs require an
evaluation to verify the acceptability of the existing programs, or to identify changes to the
existing programs which should be implemented to manage the aging of these components for
the period of extended operation. If the existing programs are not acceptable, it is necessary to
identify and implement changes to the programs to manage aging of applicable components
over the period of extended operation. Therefore, the• taff daArmnled that CE th-rmal . hild
pocitioning pine and in-Q core inrtru mantatien thimble tubes, and Westinghouse guido tuboe
eupport pins (split pine) require plant Speciice.'lao to VerfWY the aGceptability oftheeitn
prog6rame, Or to identif'y, changes to the program that should bo imnplemtanted to manage the
aging Of thece .. ompenent, for the period of extended• opration. This issue is
Applicant/Licensee Action Item 3, and it is addressed in Section 4.2.3 of this SE.

(item 18) 3.2.6.4 '• A' C•r• Support St•r.ucte Upp,•,S ango Stress Relic,

In AM, OctebeF 29, 2010, responre to RV Y 44, the MRP tVated that- the cre suppert 6tructure
upper flange weld wag. below the crnigriteria for all aging dgrFadaiROn Mech14AniMG
inclUding SCC because the applied streec on this Gcomponent 'A low and weld recidul .1estraeec
have been Wallevatd by a etreSS realief hoot treatment durFing the original fabrication. The etaff
accoptS thie techanica bsacie bu h-Acocue htec applicantliconcee Shall confirm the
accuracY of thie. arr.mtie fo-t facility. Therefore, B&W applicantcrlicsneoc shall coenfir
41t # 6kn as a . 4 .r-6~n 41..* r arn i ~ *kni *nlln f-r ;I;#;r~ sa1a -A A. .r4n Arm utl----------'. . ~ '.-- . . - - - - .. -

fabrictie~'oncc itn I the upper flange weld has not beewn ereec ro Fliovod, then this
coMPGenet shall be inepected as a "Primar'/ in6epetion cate9goy component cencietenW-t AAAth the
upper core SUPPOrt barel weMld- in Weetinghousea and CEn uitA. These WeetingheURIe and CE
cOmRponentf have a similar funvtionR, but h~aVe not boon atrec reliyeed

If neieirsar,', the examinat-ion Meatho-der anRd frequency for non 6#966e reaieveMd_ OR&N core cuppo
GtRuctureM upper flange: welde. sha'l be aconeictont mwith the recommendationa in ARP2-227 for. the
Westingheuse and CEm upper core 6uppert barrel we-lde. The examinatonR coVerage for thie
B&W flange weld shall conform to the etafF'e. impocod cFrteria as deecribod in Setctione 3.3.1 and

131of thin sE. Thcinsu a w Appilian'LIconsoe -Action item 4, and it is addroessed In
deto 42.d af thits E.
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3.3 Evaluation of MRP-227, Revision 0 - Sections 4 and 5

The staffs review of Sections 4 and 5 of the MRP-227, Revision 0 resulted in the staff, in
principle, accepting MRP's development of I&E guidelines for the subject reactor internals
components. The MRP considered susceptibility of reactor internals components to one or
more degradation mechanisms and the safety consequences as a result of the failure of the
reactor internals components in developing the I&E guidelines. However, the staff identified
concerns with the MRP's proposed I&E guidelines for some components subject to MRP-227,
Revision 0. In the following sections, the staff's evaluation of the proposed I&E guidelines for
components subject to MRP-227, Revision 0 is provided, focusing on the staff's concerns which
led to the imposition of conditions and limitations on the use of MRP-227, Revision 0 and plant-
specific action items associated with the use of MRP-227, Revision 0 (as summarized in Section
4 of this SE).

3.3.1 General Evaluation of the MRP-227, Revision 0 I&E Guidelines

The staffs review of Sections 4 and 5 of the MRP-227, Revision 0 indicated that the MRP
generally provided an adequate justification regarding the examination criteria imposed for the
"Primary" and "Expansion" inspection category components. "Primary" inspection category
components were considered the lead components in which a degradation mechanism was
expected to occur prior to the expansion components. Therefore, "Primary" inspection category
components are inspected periodically. Further, the analyses indicated that "Expansion"
inspection category components have a higher degree of tolerance to the aging effects to which
they may be subject than their associated "Primary" inspection category components.
Therefore, the initiation of inspections of "Expansion" inspection category components begins
only when a particular degradation mechanism is identified in the associated "Primary"
inspection category components. The staff noted that for "Primary" and "Expansion" inspection
category components, the MRP generally provided examination guidelines including
examination methods to be used, sampling and coverage of the examinations, expansion scope
based on the extent of degradation, and evaluation of examination results for the reactor
internals components. The staff reviewed the frequency of examinations of the reactor internals
components addressed in tables in Section 4 of MRP-227, Revision 0 and concluded that,
typically, the "Primary" inspection category components are to be examined during every 10-
year interval.

Therefore, the staff, in principle, agrees with the I&E guidelines developed for components
subject to MRP-227, Revision 0. However in its review of the I&E guidelines, the staff identified
several concerns with the MRP's proposal. Some of the staffs concerns were resolved via
MRP responses to staff RAls, and those that were not adequately resolved are reflected in
plant-specific action items and/or conditions and limitations on the use of MRP-227, Revision 0.
An example of a significant staff concern that was resolved is given in the following paragraphs,
while those that were not adequately resolved are addressed in Sections 3.3.2, 3.3.3, 3.3.4,
3.3.5, 3.3.6, and 3.3.7 of this SE.

One of the staffs concerns was that, for components in the "Primary" and "Expansion"
inspection categories, MRP-227, Revision 0 did not provide a minimum examination coverage
crterion related to the total surface area/volume of the component in order to define a
successful examination. The staffs concern was that, although MRP-227, Revision 0 states
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that all accessible surfaces/volumes of a component subject to inspection are to be examined,
this may result in a very limited examination if plant-specific conditions limit the accessible
surface area/volume.

In its October 29, 2010, response to NRC staff RAI 4-8, the MRP indicated that they will update
MRP-227, Revision 0 to require, in addition to the requirement to examine one hundred percent
of the accessible inspection area/volume for "Primary" and "Expansion" inspection category
components, a minimum of 75% coverage of the entire examination volume (i.e., including both
accessible and inaccessible regions) for all "Primary" inspection category components in order
to define an inspection meeting the intent of MRP-227, Revision 0. For certain like-components
(e.g., CE core shroud bolts) in the "Primary" inspection category, the examination "coverage"
requirements are specified in terms of a minimum percentage of like components that must be
inspected. In these cases, the MRP stated that the minimum sample size for inspection is 75%
of the total population of like components. When considering the inspection of a set of like
components, it is understood that essentially one hundred percent of the area/volume of each
accessible like component will be examined.

The staff has concluded that, if there are no defects discovered during the inspection, the
75 percent sample size based on inspection area/volume or total population of like components
is acceptable. The staff believes that the minimum inspection area/volume or sample size is
acceptable because the examined area/volume/population will provide reasonable assurance
regarding the presence or absence of an active degradation mechanism in the subject
component. Further, the minimum inspection area/volume is acceptable because it is assumed
that the component locations that are 1) most susceptible to the degradation mechanism that is
the subject of the examination and 2) most critical to component integrity will be adequately
covered by the examinations as a result of the large design margins typically associated with
these components. Applicants/licensees may be able to use available information to identify
those specific component areas/volumes, or the subset of a group of like components, that are
most likely to exhibit degradation and most important to component integrity. Using this
information to prioritize the examinations will help to ensure their effectiveness.

If defects are discovered in the 75 percent sample size, the licensee shall enter that information
into the plant's corrective action program and to evaluate whether the results of the examination
ensure that the component (or set of like components) will continue to meet its intended function
under all licensing basis conditions of operation until the next scheduled examination. Hence,
the staff finds that the MRP has adequately addressed the staff's concern regarding a minimum
examination coverage requirement for the "Primary" inspection category components.

3.3.2 Imposition of Minimum Examination Coverage Criteria for "Expansion" Inspection
Category Components

In MRP-227, Revision 0, a requirement to examine one hundred percent of the accessible
area/volume, or one hundred percent of accessible components when a population of like
components (e.g., bolting) is examined, is proposed for "Expansion" inspection category
components. The staff's concern is that this criterion may result in a limited examination if only
a small part of a given component, or a limited number of a population of like components, is
accessible for examination. (Item 19a) Coverage requirements for all expansion items should
be determined and reviewed as part of the extent of condition evaluation for the "Primary"
component.
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To ensure that the effects of aging are adequately monitored in the "Expansion" inspection
category components, when the examination of these components is required, the staff has
concluded that the minimum examination coverage requirement proposed by the MRP for
"Primary" inspection category components (discussed in Section 3.3.1 above) (Item 19b) ehal
also be applied to' should be used as a guideline for the inspection of components in the
"Expansion" inspection category. (Item 19c) That-isThis would imply that, in the absence of a
valid technical justification, a minimum of 75 percent coverage of the entire examination (Item
19d) area or volume (i.e., including both accessible and inaccessible regions) for all "Expansion"
inspection category components or a minimum sample size for inspection is 75 percent of the
total population of like components (Item 19e) wiA4-defiewould be used as the default condition
for an inspection meeting the intent of MRP-227, as approved by the NRC. For the inspection
of a set of like components, it is understood that (Item 19f) essentially- 1,"Orelevant of the
area/volume of each accessible like component will be examined. Application of this

(Item 19g) The intention of the minimum examination coverage requirement (Item 19g)wiH-is to
ensure that the inspections of "Expansion" insp"ction .at.gorY components will be effective at
identifying degradation, if present. (Item 2) Ho';-w'or, app.i.a.teApplicants/licensees may also
be able to use available information to identify those specific component areas/volumes, or the
subset of a group of like components, that are most likely to exhibit degradation and most
important to component integrity. Using this information to prioritize the examinations will help
to ensure their effectiveness. (Item 19h) The extent of condition report for any Primary
inspection finding should address the relevance of the observed degradation to the conditions in
the expansion component. Any technical justification for a minimum examination coverage
requirement below the 75% guideline for the Expansion components must provide reasonable
assurance that degradation will be detected in a timely manner.

If defects are discovered in the (Item 19i) 75 per-Gnt . -;--amp -- Expansion Inspection, the
licensee shall enter that information into the plant's corrective action program and evaluate
whether the results of the examination ensure that the component (or set of like components)
will continue to meet its intended function under all licensing basis conditions of operation until
the next scheduled examination. This is addressed as Topical Report Condition 5 in
Section 4.1.5 of this SE.

3.3.3 Examination Frequencies for Baffle-Former Bolts and Core Shroud Bolts

For some components, the staff was concerned over their assigned inspection frequency. For
baffle-former bolts in B&W and Westinghouse-designed reactors and core shroud bolts in CE-
designed reactors, the examination frequency can vary from 10 to 15 years (Item 20a) (or
EFPY). In Appendix B to its October 29, 2010, RAI response, the MRP indicated that the rate of
radiation-induced degradation of these components may decrease in the later stage of a plant's
life. The analysis that describes the reduction in the rate of degradation is described in MRP-
230, "Materials Reliability Program: Functionality Analysis for Westinghouse and Combustion
Engineering Representative PWR Internals." Since the rate of radiation-induced degradation
may decrease in the later stage of a plant's life, the inspection interval may be able to be
increased. Hence, MRP-227, Revision 0 provided a proposed examination frequency range of
every 10 to 15 years (Item 20a) (or EFPY).
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Although the staff understands the general argument made in MRP-227, Revision 0, it has
concluded that the information for the aforementioned components under the column
"Examination Method/Frequency" in Tables 4-1, 4-2, and 4-3 of MRP-227, Revision 0 is not
sufficiently prescriptive to address this issue. The entry for these components provides too
much latitude with insufficient oversight of an applicant's/licensee's determination of its
examination frequency. Hence, the staff determined that the NRC-approved version of MRP-
227 shall specify a 10-year inspection frequency for these components (Item 20b) following the
initial or baseline examination unless an applicant/licensee provides an evaluation for NRC staff
approval that justifies a longer interval between inspections. This is addressed as Topical
Report Condition 6 in Section 4.1.6 of this SE.

3.3.4 Periodicity of the Re-Examination of "Expansion" Inspection Category Components

The I&E guidelines for "Expansion" inspection category components are addressed in
Tables 4-4, 4-5 and 4-6 in MRP-227, Revision 0. However, Tables 4-4, 4-5, and 4-6 in
MRP-227, Revision 0 do not address the periodicity of subsequent re-examination for all of the
"Expansion" inspection category components. For those "Expansion" inspection category
components for which Tables 4-4, 4-5, and 4-6 do not specify a periodicity of subsequent
re-examination, the MRP stated that the periodicity of the subsequent re-examinations depends
on the results of the initial examination.
(Item 2)
The staff has concluded that the NRC-approved version of MRP-227 shall specify a baseline
periodicity of subsequent re-examination for all "Expansion" inspection category components
and that a baseline 10-year interval between examinations of "Expansion" inspection category
components once degradation is identified in the associated "Primary" inspection category
component and examination of the "Expansion" inspection category component commences
unless an applicant/licensee provides an evaluation for NRC staff approval which justifies a
longer interval between inspections. This periodicity is consistent with ASME Code, Section XI
requirements. Hence, the staff has concluded that MRP-227, Revision 0, Tables 4-4, 4-5, and
4-6 should be modified to apply a baseline 10-year re-examination interval to all "Expansion"
inspection category components. This is Topical Report Condition 7, and it is addressed in
Section 4.1.7 of this SE.

3.3.5 Application of Physical Measurements as Part of the I&E Guidelines for B&W, CE, and
Westinghouse Reactor Internals Components

Physical measurements were proposed as part of the I&E guidelines for some reactor internals
components. By letter dated April 20, 2010, the MRP responded to NRC RAIs 3-11 and 3-12
and indicated that physical measurements must be utilized to monitor for loss of core clamping
pre-load for B&W core clamping items, for loss of compressibility for Westinghouse hold down
springs, and for distortion in the gap between the top and bottom core shroud segments in CE
units with core barrel shrouds assembled in two vertical sections. In its response to the
aforementioned RAls, the MRP further stated that the (Item 2) specific physical measurement
techniques are not within the scope of MRP-227, Revision 0, and, therefore,(item 2) it-did not
provide specific (Item 21a) techniques for completing the required measurements. The core
clamping acceptance criteria for the B&W plants was established numerically as a minimum
average height differential in Table 5-1 of MRP-227 Rev/ 0. While the initial acceptance for
determining the lack of distortion in the CE core shroud segments is a lack of discemable gap,
no numerical maximum acceptable was established if a gap were detected. Also, for the
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Westinghouse hold down springs no specific numerical acceptance criteria for these
examinations (Item 21 b) was provided due to the plant specific "as-built" nature of the
interfacing components' tolerances.
(Item 22)
MRP also identified th•at B&W baffle to baffle bolts and :ere baroe! te fermor oeltS are
suscoptiblo to ... di, enhanc-d• st.ress. re•i•aatin, irr.adiation .Feep, - ASCC, iradiation

relaxatieic and iraitoncop hose compononts amo aurrently in tho "Exmpansien" iseto
categor~y; howeYOFe, thoro ara9 no exarninatin requirements. and the integrity Of those
GGomponentsD needs-r- toa be justifiod by evaluation Or replacomont it examinationc iR tliggerod by
degradation in t-he baffle to former- bol1tS (i.e., their Anpociatod "Primai:f inspection category
componen~t). in its response to RAIl 4 17, datoed Ocntoer 2h;9, 2010, the AMP indicated that a
plant 6pecifi analysis is requirod for evaluating the offoct of loss of pre-load- in these bolts on th

closue intgri, f the conreha barrel assem~bly to doQMosrkato that fu natienality is maintained.
There-fore, B&W applicants6Aiensoos shall porform~ a plant spGcifi analysis On the GffecGt- of loss6

G 06 cIMsr iniegnrIW onA MG 1-unctnalify Of Mn Gp -co Mro oareF a8cmoY anAq prpe . pI 1661
mneasurements or. txaminatiens, if necessar~y, to confirma that adequiate- c-losure integrity Millb
MAintQano oVer the poriod of ektended operatioaean.

I Applicants/licensees shall identify the plant-specific acceptance criteria (item 21 c) methodology
to be applied for their facilities when these physical examinations are made, and these

I acceptance criteria (Item 21 c) methodology will be consistent with the plant's licensing basis
and the need to maintain the functionality of the component being inspected under all licensing
basis conditions of operation. This is Applicant/Licensee Action Item 5, and it is addressed
in Section 4.2.5 of this SE.

3.3.6 Evaluation of Inaccessible B&W Components

MRP-227, Revision 0 indicates that certain B&W core barrel assembly components are known
to be inaccessible for inspection. They are the core barrel cylinder (including vertical and
circumferential seam welds), the former plates, the (Item 23a) initemaa- aexternal baffle-to-
baffle bolts, core ba-rrel to fo.m..er bolts, (Item 23b) and their locking devices, and (Item 23c) the
baff.ecore barrel-to-former bolts and their locking devices. Each of these is an "Expansion"
inspection category component. In addition, in its October 29, 2010 response to NRC staff RAI
4-8, the MRP indicated that the B&W core support shield vent valve disc shafts or hinge pins
are also inaccessible. This component is a "Primary" inspection category component and it
does not have an associated "Expansion" inspection category component.

MRP-227, Revision 0 does not propose that applicants/licensees examine these inaccessible
components. Applicants/licensees will justify the acceptability of these components for
continued operation through the period of extended operation by performing an evaluation, or by
proposing a scheduled replacement of the components. As part of their application to
implement MRP-227, applicants/licensees shall provide their justification for the continued
operability of each of the inaccessible components and/or provide their plan for the replacement
of the components. This is Applicant/Licensee Action Item 6, and it is addressed in
Section 4.2.6 of this SE.
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3.3.7 Plant-Specific Evaluation of CASS Components

In its response dated October 29, 2010, to the fourth set of RAIs, MRP identified that (Item 24a)
acceptance of degradation effects in some cast austenitic stainless steel (CASS) reactor
internals components require a plant-specific analysis to demonstrate (Item 24b) the acceptable
minimum number of functional subcomponent members required within a component and/or the
minimum number of functional components within an assembly. The analysis would
demonstrate that #heir-structural integrity and functionality (Item 24c) of the component or its
assembly are maintained during the extended period of operation (Item 24d) given a detected
level of degradation or number of failures. This analysis would take into account aging effects
that degrade fracture toughness to establish a level of redundancy within the component and/or
within the component assembly's population such that acceptance of examination results can
be established.

In its response to RAI 4-15, dated October 29, 2010, the MRP identified B&W in-core monitoring
instrumentation (IMI) guide tube (Item 25a) assomblieo ("Expansionassembly spiders ("Primary"
inspection category) and CRGT assembly spacer castings ("Expansion" inspection category),
CE lower support columns ("Primary" inspection category), and Westinghouse lower support
column bodies ("Expansion" inspection category) as (Item 2) components and/or component
assemblies requiring such (Item 24e) an approach for acceptance and that it would follow
methodologies provided in WCAP-1 7096 currently under review by the staff.

(Item 24f) Because of the staffs concern with the potential challenge to structural integrity due
to a plaRt-.peificmbination of the reduced fracture toughness and difficult to detect service or
fabrication related flaws an analysis (Item 24g) using these approaches for acceptance shall be
completed to demonstrate acceptable redundancy. An analysis for the B&W IMI guide tube
assembly (Item 25b) spiders is necessary to determine the minimum number of spider arms
(Item 24h) necessary for individual spider functionality, and the minimum number of functional
spiders (out of 52) that are needed for continued (Item 26) opeFation. For B&.A. CRGT
assembly epacor caStn~gG, a plant spocifiG Feact:.iN* analycic ic no scay to determino thA

the reMmainin CRD.Ms to chut do''no, the re-aictr. functionality of the IMI guide tubes.

An analysis for the CE lower support columns and Westinghouse lower support castings is
necessary to demonstrate that these components maintain functionality during the extended
period of operation.

Therefore, applicants/licensees shall develop a plant-specific analysis for the B&W IMI guide
tube assembly (Item 25b) spiders and CRGT spacer castings, CE lower support columns, and
Westinghouse lower support column bodies to demonstrate that these components will maintain
their functions during the period of extended operation. These analyses should consider the
possible loss of fracture toughness in these components due to thermal and irradiation
embrittlement. The plant-specific analysis shall be consistent with the plant's licensing basis
and the need to maintain the functionality of the components being evaluated under all licensing
basis conditions of operation. The applicant/licensee shall include the plant-specific analysis as
part of their submittal to apply the approved version of MRP-227. This is Applicant/Licensee
Action Item 7, and it is addressed in Section 4.2.7 of this SE.

I



- 25 -

3.4 Evaluation of MRP-227, Revision 0 - Section 6

Section 6 of the MRP-227, Revision 0 includes a description of the flaw evaluation methodology
that is to be implemented when an examination reveals indications that do not meet acceptance
criteria. Based on its review of this section, the staff concludes that this section adequately
addresses, at a high level, the evaluation methodologies that could be used by the licensee or
applicant for evaluating flaws detected during the examination of the reactor internals
components. However, industry indicated in its response to RAI 4-14 that Section 6 of MRP-
227 will not be used by licensees for evaluating examination results that do not meet the
acceptance criteria identified in Section 5 of MRP-227. Rather, WCAP-1 7096-NP, Revision 2 is
the document that will be used as the framework to develop those generic and plant-specific
evaluations triggered by findings in the reactor internals examinations. The NRC staff is
currently reviewing WCAP-1 7096-NP, Revision 2.

3.5 Evaluation of MRP-227, Revision 0 - Section 7

The staff reviewed Section 7 of MRP-227, Revision 0 and concludes that the implementation of
MRP-227, Revision 0 shall comply with the implementation protocol specified in the NEI 03-08.
NEI 03-08 requires that when a licensee does not implement a "Mandatory" or "Needed"
element (defined in Section 2.5 of this SE) at its facility, it shall notify the NRC staff of the
deviation and justification for the deviation no later than 45 days after approval by a licensee
executive. Consistent with requirements addressed in Section 7.3 of MRP-227, Revision 0, all
PWR licensees shall implement a program that is consistent with the implementation
requirements addressed under the "Needed" category in NEI 03-08. Reporting of the inspection
results is very essential to document the operating experience of the fleet. However, the
reporting of inspection results to the industry is only addressed as a "Good Practice" element in
MRP-227, Revision 0. Since this information will be used to update the I&E guidelines and to
inform subsequent examinations at nuclear power plants, the staff recommends that reporting of
inspection results both be classified under the "Needed" category.

3.5.1 Submittal of Information for Staff Review and Approval

In addition to the implementation of MRP-227, Revision 0 in accordance with NEI 03-08,
applicants/licensees (Item 27a) whose licensing basis contains a commitment to submit a PWR
RVI AMP shall also make a submittal for NRC review and approval to credit their
implementation of MRP-227, as amended by this SE, as an AMP for the RVI components at
their facility (Item 27b) consistent with the requirements of their commitments. An
applicant's/licensee's (Item 27c) appli-atweio .to implom.ntsubmittal that implements MRP-227,
as amended by this SE, as an AMP for its facility shall include the following (Item 27d) items (1)
and (2). Applicants who submit applications for LR after the issuance of this SE shall, in
accordance with the NUREG-1 801, Revision 2, submit the information identified in items (1)
through (5) for staff review and approval with the application:

1. An AMP for the facility that addresses the 10 program elements as defined in
NUREG-1801, Revision 2, AMP XI.M16A.

2. To ensure the MRP-227, Revision 0 program and the plant-specific action items will be
carried out by applicants/licensees, applicants/licensees are to submit an inspection plan
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which addresses the identified plant-specific action items for staff review and approval
consistent with the licensing basis for the plant. If an applicant/licensee plans to
implement an AMP which (Item 28a) doc. no-t con-fo-rm todeviates from the guidance
provided in MRP-227, as approved by the NRC, the applicant/licensee shall identify
where their program (Item 28b) daoG nat conform todeviates from the r.Ommondatienc
requirements of MRP-227, as approved by the NRC, and shall provide a justification for
(Item 28c) the nncnJRfoF.m..nco hAi-ch incWudoA a ny deviations. The technical
justification shall include consideration of how the (Item 28d) RA.F..cM.Rf..m.nandeviation
affects both "Primary" and "Expansion" inspection category components.

3. The regulation at 10 CFR 54.21(d) requires that an FSAR supplement for the facility
contain a summary description of the programs and activities for managing the effects of
aging and the evaluation of TLAAs for the period of extended operation. Those
applicants for LR referencing MRP-227, as approved by the staff, for their RVI
component AMP shall ensure that the programs and activities specified as necessary in
MRP-227, as approved by the NRC, are summarily described in the FSAR supplement.

4. The regulation at 10 CFR 54.22 requires each applicant for LR to submit any TS
changes (and the justification for the changes) that are necessary to manage the effects
of aging during the period of extended operation as part of its LR application (LRA). For
the plant CLBs that include mandated inspection or analysis requirements for RV
internals either in the operating license for the facility or in the facility TS, the
applicant/licensee shall compare the mandated requirements with the recommendations
in the NRC-approved version of MRP-227. If the mandated requirements differ from the
recommended criteria in MRP-227, as approved by the NRC, the conditions in the
applicable license conditions or TS requirements take precedence over the MRP
recommendations and shall be complied with (Item 29) unless a TS change is submitted.

5. Pursuant to 10 CFR 54.21 (c)(1 ), (Item 2) thean applicant is required to identify all
analyses in the CLB for their RVI components that conform to the definition of a TLAA in
10 CFR 54.3 and shall identify these analyses as TLAAs for the application in
accordance with the TLAA identification requirement in 10 CFR 54.21 (c)(1). MRP-227,
as approved by the NRC, does not specifically address the resolution of TLAAs that may
apply to applicant/licensee RVI components. Hence, applicants/licensees who
implement MRP-227, as approved by the NRC, shall still evaluate the CLB for their
facilities to determine if they have plant-specific TLAAs that shall be addressed. If so,
the applicant's/licensee's TLAA shall be submitted for NRC review along with the
applicant's/licensee's application (Item 27e) for license renewal to implement the NRC-
approved version of MRP-227.

For those cumulative usage factor (CUF) analyses that are TLAAs, the applicant may
use the PWR Vessel Internals Program as the basis for accepting these CUF analyses
in accordance with 10 CFR 54.21 (c)(1 )(iii) only if the RVI components in the CUF
analyses are periodically inspected for fatigue-induced cracking in the components
during the period of extended operation. The periodicity of the inspections of these
components shall be justified to be adequate to resolve the TLAA. Otherwise,
acceptance of these TLAAs shall be done in accordance with either
10 CFR 54.21 (c)(1 )(i) or (ii), or in accordance with 10 CFR 54.21 (c)(1 )(iii) using the
applicant's program that corresponds to NUREG-1 801, Revision 2, AMP X.M1, "Metal
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Fatigue of Reactor Coolant Pressure Boundary Program." (Item 27f) (Item 27g)T-e
satisfy the evlato eguarements; of ASME Code, Section WI, Subsections NGC 2160
and NG•_ 23124, the fatiguo .1-ICF analyses shall =nchud the9 offe•• ts_ of tNh ratao-A,•r coobl-n
system watorovrnot

Applicants AAhose lizensing basis coentains -a com~mit-Mont- to- submit aa PIA.IR R\'l AMAP shall mk

their cG•m•-mitments. Appli;ants who submit applications for IR aftor te irsuance of this

Shall, inj accoQrdAnce A.ith t-he- NU1-RFEG 18014, Revision 2, sub-mit the information idontified in
item (1) .through (5) for staff ra..iew and approval . .. th the application+. This is
Applicant/Licensee Action Item 8, and it is addressed in Section 4.2.8 of this SE.

(Item 30) 236 Eluation of MRP, 227,, Renision 0 Appendix A

The stlaff reviowed App8endix A of MRP 227, RevAisio 0 which originally addressed 3 of the 10
program attributes of an AMAP Th- staff noted tat dicsso of the thee AM AP aMtbd.m;i the

MRP 227, R8vi.4on 0, Appendix A did- not entiro. v cnf49o.R to the NIR C' 'S re men....•ded progr.m
element criteria for AMPs that are giVen iSeton A 1 .2.3 of NIRC Brmanh Tecahnical Position

It wAas the- St-affs6 inten-t- to3 use t-he inform~ation Ore'ideAd- in MARP 227. Reision; 0. Ai99ndi* A to
dGeveip RQA , visio2 W hil 'Kim -461J, AMI- AMM1X i-'Wt-( 1A veslIntM-8ais Program. Idy ieuer

datedNo embe 12, 2900, the staff request~ed t-hat the AMRP provide additional inomtion i
format thaýt -onforms to the recoMmeRnided program e•lFRmnt criteria in Section * A " I*3 f NiRC
Branch Tec~hnfica! Position RLS 1R- that cou ld be use-d- to develop NUREG 1 801, Revision 2,
AMP.1 XI hMI6A sand that could be adopted for the conWtent of an applicant's PWAR reagtor

itrasAMP. B3y lettr dated December 22, 2000, the MVRP provided ;a revised AMP that the
M.RP re.mme.ndida for the development of the NRl IrG 4 181, Revison 2. The staff ehalatd•,i

and incomorFated the AARP're rerommede prgramR elemnents, With so~me; minorF adjustmenAts,
int ll IUREG 1801 Reision 2, AMP Xi AA46A

When the approved 4version of R2 227. is publshed, MRP 227, Appendix A shall be updated
to be eauivalent ISth NUREGC 18-01. Revision 2, AMP XI.M6A. Thist ia adldroso s oa

D

i I J A i • dl I A•Ioor condtio as in-r Fiotio r.. -- _-s I

4.0 CONDITIONS AND LIMITATIONS AND APPLICANT/LICENSEE PLANT-SPECIFIC
ACTION ITEMS

Based on its review, the staff identified some issues and concerns in Section 3.0 of this SE that
were not adequately resolved regarding the implementation of MRP-227. Some of the staffs
issues that are not adequately resolved and remaining concerns are related to conditions and
limitations on the use of MRP-227. These conditions and limitations address deficiencies in the
AMP defined by MRP-227, Revision 0 and are identified in Section 4.1 of this SE. In addition,
some of the staffs issues and concerns that were not adequately resolved are related to
applicant/licensee action items related to the use of MRP-227. These plant-specific actions
items address topics related to the implementation of MRP-227 that could not be effectively
addressed on a generic basis in MRP-227, Revision 0 and are identified in Section 4.2 of this
SE.
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4.1 Limitations and Conditions on the Use of MRP-227, Revision 0

4.1.1 (Item 9a) High Co..eque-, e romponontsCore Support Structures in the "No Additional
Measures" Inspection Category

As discussed in Section 3.2.2 of this SE, the staff determined that (Item 2) inspections are
required for certain (Item 9c) high .... o.....u.nco of fail•ue compononts core support structures
that were binned in the MRP-227, Revision 0 "No Additional Measures" inspection category.

&
444 ;;J -iiiapy IRS.IOGEG atOF GOP~et We 4AFR;:iIx t:iii~i a i miii ASIGI~.AI :i:petme

catGo..Y componentS Shall bo linked iW h.... behlobe (Item 9g) To ensure that the structural
integrity and functionality of these reactor internals components are maintained under all
licensing basis conditions during the period of extended operation, the staff has determined that
each of these components shall be included in the "Existing" inspection category in the NRC-
approved version of MRP-227. The examination method to be used for these additional
"Existing" inspection category components shall be consistent with the examination method for
inspection of removable core support structures in ASME Section Xl. The examination coverage
and re-examination frequency requirements for these "Existing" inspection category
components shall be as described for the ASME Section Xl examinations. This is Topical
Report Condition 1.
(Item 10b)

Componenink to "Pri1mary"l inspoction Catoggr

U;pper Gcer plate in WcStinghOusc CRG:T I awver. flangc weld
designed raierues

Lower SUPPOrt forging Or easting flC-RGT. lowpr- flange weld
Wes~nghouse dcsigned rcactOrS

Lower core support bcamrn in CE, Upper corc SUPPOrt barrel flange weld
designed reactos

Corc supporFt barr-el asrsembly upper. core barrel Uppcr oree support barrcl fiangc weld
flangc in CEi dcsigncd reactorc

Lower grid to core barrel bolts; in B&WALwrcrAbre ot
deSigned reactors

To onpuro that the etructurwal integrity and fWnctionality of thoe~e WR11 acom:pOFneF# are- mainjt-aine
uneral licoein*g basis codtoedrn h eido xended operation, the Staff har

determined that each of thoco com~ponontG Shall be inldad in the "9xpanci9n" ieoto
cgategory in the NRC appro'.ed ve'.'eri of MRP27 The examination method to be -umad for
thece additionjal "xpanc6ion" inpcto ategorY cOmpnente shal! be aensiite~et With the
tegaminattion mR--ethd for t~he "PUriary insepotion category componenttowhc thyar linked.
The Awamonafioin coeage and re xam~ination frequenyrqieenAfrtee Epnin
in~epotion categorY com;ponont6 ch~all be; w; addroccoF;d in Santions 1.., and 4.1.7 of thie Sr.
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Whvn publihing the appm':•, ,od,•,v0 v -oof MARP 227, Ro.ekwsic 0, Tables 4 4, 4 5, and 4 6 in
MARP 22-27, R ]Ov..io Q 'hall bo ro'acd accordi•g_.Sly. This is Topical RpreI t Condition I

Component

Upper core plate in Westinghouse-
designed reactors

Lower support forging or casting in
Westinghouse-designed reactors

Lower core support beams in CE-
designed reactors

Core support barrel assembly upper core barrel
flange in CE-designed reactors

4.1.2 Inspection of Components Subject to Irradiation-Assisted Stress Corrosion Cracking

As discussed in Section 3.2.3 of this SE, the staff noted that there are inconsistencies between
the degradation mechanisms (Item 2) beeemiA n some of the "Primary" and associated
"Expansion" inspection category components in Westinghouse and CE-designed reactors. The
MRP identified IASCC and neutron embrittlement as the degradation mechanisms for the
follwing ' "Expansion" inspection category components (Item 11 a) in the Westinghouse core
barrel and CE core support barrel. ,-whereas SCC was identified as the degradation mechanism
for the corresponding "Primary" inspection .ategor,•' •. mponont. (Item 11 b) of the upper flange
welds. The beltline circumferential welds in these components may be subject to the irradiation
related degradation mechanisms in addition to SCC. The following table id..tifio, tho .ubjot
"EMpaRcio" in~epctiOn categor; GOmRpoont, and thir .carref•,oding tables from MR, 227,
R.04.4sin0

"Ex-painsion" Inspocion Categor; Tables in MRPU22:7, Revision a
Components Subject toa I.AS2C-C

Upper and lower. corca barrcI welds in
Westinghouse designed rcaeters

L-wocr. cor barrel flinge wel~d in Wcetingheuse-Tbc4f
desig~ed FeaeeW

Cor~e support birrcl assembly Iowcr eyIindeF welds aa4-1
in CE, dcSigncd rcaetors

To ensure that the structural integrity and functionality of (item 11 la) these RVI componon~tsthe
Westinghouse core barrel and CE core support barrel are maintained under all licensing basis
conditions during the period of extended operation, the staff has determined that (Item 11 i) the
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p otential impact of IASCC and irradiation embrittlement in the beltline circumferential welds
must be either evaluated or these welds mustoachcoActaOng of those c.mponents &hall-be
included in the "Primary" inspection category in the NRC-approved version of MRP-227. The
examination methods shall (Item 11 i) meet the requirements for visual inspection of core barrel
welds or alternatively examined by eddy current or ultrasonic examination. b- "c-nsistent Amith
thci ARP2's rosoMmqendPtinn for. there componentG, the examination GG~era@9 foDr thoso
Gem ponents a ha! conformR to the c-ritea-ria describ'hd in Section .3.R o th is6 SE, and the As
described in Section 3.3.1 of this SE, the examination coverage shall be determined by plant
specific accessibility. The re-examination frequency shall be on a 1 0-year interval consistent
with other "Primary" inspection category components. (Item 11 k) The default inspection
requirement shall be a 300 arc centered at the peak fluence location in each quadrant. Plant-
specific neutron dose calculations may be employed to further refine the required examination
zone. Plants must demonstrate coverage of at least 75% of the exterior surface of potentially
IASCC susceptible zones of circumferential weld material. As an alternative to inspection, a
licensee/applicant may chose to provide an analysis to justify continued operation per the
requirements of Applicant/Licensee Action Item 6.

When publishing the approved version of MRP-227, Revision 0 Tables 4-2 and 4-3 shall be
revised accordingly. This is Topical Report Condition 2.

I 4.1.3 Inspection of (Item 12a) High Coneque'nceCore Support Components Subject to
Multiple Degradation Mechanisms

As discussed in Section 3.2.4 of this SE, the staff determined that (Item 12b) two- hgh-the
consequence of failure (Item 12d) GOmpeRentecore support column welds in CE designed
reactors is high. The staff concern is that these core support column welds are potentially
subject to important combinations of multiple degradation mechanisms "we-re b-inRed in the MP.

vdief-, 8,uvv EApa,,,G[ 1R.Pv,,vRv •,,GY. -4-11 #,v, wWIRv table :,inw-tat Wv wanow ion
c9f thos-e comAponentG and- tho*r- corrFesponding tables-6 frm.G M.P10usdi FMEr-CA\ procos.
(Item 13)

Component Rialaw.ant Tablo

Flmo d-istribu-tonr- toa rahcll foeinSg bolts in O&WNTai44

dcsiigncd reiwtors

Core support column (cx~ting Or wrought)
we00ld-S in lo-wcr SUPPOt Structr win CE able-44

de~igned reaier

To ensure that the structural integrity and functionality of (Item 12b) these RVI componnt . . he
CE core support columns are maintained under transient loading conditions during the period of
extended operation, the staff has determined that the subjlct co..peR,,•,ore support column
welds joining the core support columns to the core support plate shall be included in the
"Primary" inspection category in the NRC-approved version of MRP-227. (Item 12i) The
inspection will require an EVT-1 quality visual examination of the subject welds. The visual
inspection from the top of the core support plate should assess the condition of welded joints
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between the core support columns and the core support plate. The inspection shall be based
on a sample of a minimum of 25% of the columns in the inspection population. The re-
examination frequency shall be on a 10-year interval similar to other "Primary" inspection

I category components, with an additional 25% sample inspected at each interval.

When publishing the approved version of MRP-227, Revision 0, (Item 13) Tables-4-1-ad 4-2 in
MRP-227, Revision 0 shall be revised accordingly. This is Topical Report Condition 3.

(Item 14) 4.1.4 lnepoti9n of AJlly A 286 CrE C-onitrol Elemnt Assembly (CEA) Shroud .olt.-

As diccusead in Socmi-n .24. o this SE, toeTi 316 MaiaIarc cto A I hroud b ataa re
vuvently in the "Primxiar incPo.tin GaWv gvF. However, RP2 doo, not Pvidoe !&E guidolinoc

for Allo-y AA 286;,kn• I- • t•al C•,••..hrou id hA . To enro that th .a ;R -at lil i[ntegr Snd/o
A ImNosiio of th Mi btum are minationd ondorale Cr bae i loading cxnditionse duing tho
period of extondod oporpation, the staff har, deteanined that Alloy A 286 stainloec Atool CE A.
shro ud bftue hall n inc ludad in th e "Primary" in spectin categor, in the NRC approved vercin
-of A4112-227. The examinatioen meethod, co':orago, and frequency preecriboed fo er -Jloy A 286
bolte shall ha conaictent vith tyepo~ye 316 st-Ainlece- atool anre ahrou d boits.

MPh as publishing tho approved vMrPion of MRP 227, Reviisoin 0, Table 14 2 in cove 22g7,
Reqireen 0 shall bo rExpaiorinspetigly. This is Toplisal Raport Condition o.

4.1.5 Imposition of Minimum Examination Coverage Criteria for "Expansion" Inspection
Category Components

As discussed in Section 3.3.1 of this SE, for "Primary" inspection category components, the
MRP has proposed to revise MRP-227, Revision 0 to require that (Item 1 9c) minimum coverage
requirements for "Expansion" inspections be established as part of the extent of condition
evaluation for the degradation identified in the "Primary" inspection. A technical justification will
be required for any minimum coverage requirement below
75 percent of a "Primary" inspection category component's total (accessible + inaccessible)
inspection area/volume be examined or, when addressing a set of like components (e.g.,
bolting), that the inspection examine a minimum sample size of 75 percent of the total
population of like components. For the inspection of a set of like components, it is understood
that (Item 19f) 8ccentially 100 percent of therelevant volume/(Item 19d) areaareas of each
accessible like component will be examined. (Item 19h) This defines the minv.imum in.pe.tien
required to mootm the intaent of AMRP 22:7, Re'.iio roie that Ano dofectn Aar diccovered
duri•n the in.e."ti:n. Any technical justification for a minimum examination coverage
requirement below the 75% guideline for the "Expansion" inspections must provide reasonable
assurance that degradation will be detected in a timely manner and ensure that the component
(or set of like components) will continue to meet its intended function under all licensing basis
conditions of operation until the next scheduled examination.

If defects are discovered in the 75 percent sample size, the licensee shall enter that information
into the plant's corrective action program and evaluate whether the results of the examination
ensure that the component (or set of like components) will continue to meet its intended function
under all licensing basis conditions of operation until the next scheduled examination.
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As discussed in Section 3.3.2 of this SE, an equivalent requirement shall be imposed
concerning the inspection of components in the MRP-227, Revision 0 "Expansion" inspection
category (Item 19e) based on the extent of condition requirement for the related "Primary"
inspections. Similarly to the requirements in Tables 4-1 through 4-3, subsequent examinations
shall be carred out in the 10-year ISI interval unless an applicant/licensee provides an
evaluation for NRC staff approval that justifies a longer interval between examinations. When
the approved version of MRP-227 is published, Tables 4-4, 4-5, and 4-6 shall be updated to
include this requirement. This is Topical Report Condition 5.

4.1.6 Examination Frequencies for Baffle-Former Bolts and Core Shroud Bolts

As discussed in Section 3.3.3 of this SE, Tables 4-1, 4-2, and 4-3 of MRP-227, Revision 0
indicate that the frequency of examinations for the baffle-former bolts of B&W and
Westinghouse-designed reactors and core shroud bolts in CE-designed reactors can vary from
10 to 15 years (Item 20a) (or EFPY). However, the staff notes that the MRP-227, Revision 0
report provides too much latitude with insufficient oversight of an applicant's/licensee's
determination of its examination frequency. Hence, the staff has determined that the NRC-
approved version of MRP-227 shall specify a 10-year inspection frequency for these
components (item 20c) following the initial or baseline examination unless an applicant/licensee
provides an evaluation for NRC staff approval that justifies a longer interval between
inspections. MRP-227, Revision 0 Tables 4-1, 4-2, and 4-3 shall be modified when the
approved version of MRP-227 is published to reflect this change. This is Topical Report
Condition 6.

4.1.7 Periodicity of the Re-examination of "Expansion" Inspection Category Components

As discussed in Section 3.3.4 of this SE, MRP-227, Revision 0, Tables 4-4, 4-5, and 4-6 shall
be modified when the approved version of MRP-227 is published to apply a baseline 10-year re-
examination interval, (item 31) consistent with ASME Code Section XI requirements, to all
"Expansion" inspection category components (once degradation is identified in the associated
"Primary" inspection category component and examination of the "Expansion" category
component commences) unless an applicant/licensee provides an evaluation for NRC staff
approval that justifies a longer interval between inspections. This is Topical Report Condition
7.

(Item 30) 4...8U'lpdating of MRP 227, Re.'scion 0, Appendix A

ArD d-iscuseod i .oc.Ro 3_0GN.6 2 Of thiS SrE, W'hon the approe'od w.orien of MRP 22:7 i6 publisehd,
MRP 22"7, AppeRdi* A shall be updated to be .quk;alont v. INUREG 4 1804, Re.•ision 2, AMP
XI.M16 S-A. This Is Topical Roport CAndit•In 8.

4.2 Plant-Specific Action Items

4.2.1 Applicability of FMECA and Functionality Analysis Assumptions

As addressed in Section 3.2.6.1 of this SE, each applicant/licensee is responsible for (Item 32a)
P"G'FofMig 8A 8...a.U.tiR Of ft p" A"t' docign and operating histo•'assuring and demonstrating
the applicability of (Item 32b) its plant design and operating history to the approved version of
MRP-227 to the facility. Each applicant/licensee should refer, in particular, to the assumptions
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regarding plant design and operating history made in the FMECA and functionality analyses for
reactors of their design (i.e., Westinghouse, CE, or B&W) which support MRP-227. The
applicant/licensee shall submit this evaluation for NRC review and approval as part of its
application to implement the approved version of MRP-227. This is Applicant/Licensee
Action Item 1.

I 4.2.2 PWR Vessel Internal Components (Item 2) W*thinwithin the Scope of License Renewal

As discussed in Section 3.2.6.2 of this SE, consistent with the requirements addressed in
10 CFR 54.4, each applicant/licensee is responsible for identifying which reactor internals
components are within the scope of LR for its facility. Applicants/licensees shall review the

I nformation in (Item 15a) Tables 4-1 and-4-2-n MRP-189, Revision 1 (Item 15b) ,-Table-4-4
I MRP-400 and (Item 15c) Tables 4-4 and 4-5 in MRP-1 91 and identify whether these tables
contain all of the reactor internals components that are within the scope of LR for their facilities
in accordance with 10 CFR 54.4. If the tables do not identify all the reactor internals
components that are within the scope of LR for its facility, the applicant or licensee shall identify
the missing component(s) and propose any necessary modifications to the program defined in
MRP-227, as modified by this SE, when submitting its plant-specific AMP. The AMP shall
provide assurance that the effects of aging on the missing component(s) will be managed for
the period of extended operation. This issue is Applicant/Licensee Action Item 2.

4.2.3 Evaluation of the Adequacy of Plant-Specific Existing Programs

As addressed in Section 3.2.6.3 in this SE, applicants/licensees of CE and Westinghouse are
required to perform plant-specific (Item 33) analysisassessments either to justify the
acceptability of an applicant's/licensee's existing programs, or to identify changes to the
programs that should be implemented to manage the aging of these components for the period
of extended operation. The results of (Item 2) this-these plant-specific (Item 33)
a*)alysesassessments and a description of the plant-specific programs being relied on to
manage aging of these components shall be submitted as part of the applicant's/licensee's AMP
application. CE and Westinghouse components identified for this type of plant-specific
evaluation include: CE thermal shield positioning pins and CE in-core instrumentation thimble
tubes (Section 4.3.2 in MRP-227, Revision 0), and Westinghouse guide tube support pins
(split pins) (Section 4.3.3 in MRP-227, Revision 0). This is Applicant/Licensee Action item 3.

(Item 18) .4 2 A,-MI, Cor Support Str Q•'t' Uppr Flage Stro, s Roe'f

.As. discussead in Section 3.2.6. ofn this 8E, the B&W appliCansallinensiees shall Confirm that the
core support Structure upper flange weld Yas smes-s. reliev:ed durinig the orjigial fabr-ication c
the RPV in order to confirm the applicability of MRP2 22:7, as apprwoed by the NRC, to theim
facility. If the upper flange weld has. not boon stpres relio d, t48n this com7ponent ahAll be
inspected as 2a "Pr41Imary inspection category comTponent. If neceGcary, t-he exam.inRation_
meathods. and frequencY forF non atreec rolea'Wrd RAW are SUpport structure upper flange weld
shall be consistnta~ With the recommendationst fin hARP 227-, as apprOv'od by the NRC, for the
Westingho-use and- CE upper Gare support barrel wePAlds6. The exNa.mination Goverage for this
B&W flange weld shall coenforM to- the staff'si mposed Gcriteria as described i~nSetions 3.3.1 and
4.2.1 of this S-E. The appficant's/licensee's renolutionn of this plant specrific act-ion item shall be
submitted to- the NRC for re'dAW and appro'.al. Ths splicantiLicaotnsc Action Item A.
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4.2.5 Application of Physical Measurements as part of I&E Guidelines for B&W, CE, and
Westinghouse Reactor Internals Components

As addressed in Section 3.3.5 in this SE, applicants/licensees shall identify plant-specific
acceptance criteria to be applied when performing the physical measurements required by the
NRC-approved version of MRP-227 for loss of (Item 22) .ore clF"mping pro load for. BR&W cor.
clam;ping items, loess of c-locuro integrity in 13&10's conre- bharrel agccombly, forF Ieee
compressibility for Westinghouse hold down springs, and for distortion in the gap between the
top and bottom core shroud segments in CE units with core barrel shrouds assembled in two
vertical sections.(Item 22) acod ..n.rcu.te.f the p!aRtS . poifc lua•tionl.dicue!.c..,i•n
Section 3.3.5, B&W baffleto baffle balte and core_ ba=rel to former b20lt may alc equr
phy"ica' xamiRM.nion. The applicant/licensee shall include its proposed acceptance criteria
(Item 21 c) methodology and an explanation of how the proposed acceptance criteria (Item 21 c)
methodologies are consistent with the plants' licensing basis and the need to maintain the
functionality of the component being inspected under all licensing basis conditions of operation
as part of their submittal to apply the approved version of MRP-227. This is
Applicant/Licensee Action Item 5.

4.2.6 Evaluation of Inaccessible B&W Components

As addressed in Section 3.3.6 in this SE, the MRP does not propose to inspect the following
inaccessible components: the (Item 2) O&W-core barrel cylinders (including vertical and
circumferential seam welds), (Item 2) B&Wthe former plates, (Item 23b) O&W internal andthe

external baffle-to-baffle bolts and their locking devices, (Item 23c) B&W-bafflecore barrel-to-
former bolts and their locking devices, and (Item 2) 8&-W-core support shield vent valve disc
shafts or hinge pins.

(Item 111) As addressed in Sections 3.2.3 and 4.1.2 in this SE, depending upon the accessibility
of IASCC-susceptible component locations, the MRP does not propose to inspect the upper and
lower core barrel welds and the lower core barrel flange weld in Westinghouse-designed
reactors; and the lower cylinder welds in the core support barrel assembly in CE-designed
reactors.

Applicants/licensees will justify the acceptability of these components for continued operation
through the period of extended operation by performing an evaluation, or by proposing a
scheduled replacement of the components. As part of their application to implement MRP-227,
applicants/licensees shall provide their justification for the continued operability of each of the
inaccessible components and, if necessary, provide their plan for the replacement of the
components for NRC review and approval. This is Applicant/Licensee Action Item 6.

4.2.7 Plant-Specific Evaluation of CASS Materials

As discussed in Section 3.3.7 of this SE, the applicants/licensees of B&W, CE, and
Westinghouse reactors are required to develop plant-specific analyses to be applied for their
facilities to demonstrate that B&W IMI guide tube (Item 25b) aseeemblies-assembly spiders and
CRGT assembly spacer castings, CE lower support columns, and Westinghouse lower support
column bodies will maintain their functionality during the period of extended operation. These
analyses should also consider the possible loss of fracture toughness in these components due
to thermal and irradiation embrittlement. The plant-specific analysis shall be consistent with the
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plant's licensing basis and the need to maintain the functionality of the components being
evaluated under all licensing basis conditions of operation. The applicants/licensees shall
include the plant-specific analysis as part of their submittal to apply the approved version of
MRP-227. This is Applicant/Licensee Action Item 7.

4.2.8 Submittal of Information for Staff Review and Approval

As addressed in Section 3.5.1 in this SE, applicants/licensees shall make a submittal for NRC
review and approval to credit their implementation of MRP-227, as amended by this SE, as an
AMP for the reactor internals components at their facility. This submittal shall include the
information identified in Section 3.5.1 of this SE. This is Applicant/Licensee Action Item 8.

5.0 CONCLUSIONS

The staff has reviewed MRP-227, Revision 0 and concludes that MRP-227, as modified by the
conditions and limitations and applicant/licensee action items summarized in Section 4.0 of this
SE, provides for the development of an AMP for PWR reactor internals components within the
scope of the report which will adequately manage their aging effects such that there is
reasonable assurance that they will perform their intended functions in accordance with the CLB
during the extended period of operation.

Any applicant may reference this MRP-227, Revision 0, as modified by this SE, in a LRA to
satisfy the requirements of 10 CFR 54.21(a)(3) for demonstrating that the effects of aging on the
reactor internals components within the scope of this topical report will be adequately managed.
The staff also concludes that, upon completion of plant-specific action items set forth in Section
4.0, referencing this topical report in a LRA and summarizing the AMP contained in this topical
report in a FSAR supplement will provide the staff with sufficient information to make necessary
findings required by Section 54.29(a)(1) for reactor internals components within the scope of
MRP-227, as approved by the NRC.
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