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Enclosure to letter
EPRI MRP-2013-019

Proposed Revisions to WCAP-17096 Rev. 2
(AREVA)

(Based on NRC RAIs and Draft SE)

Section or NRC RAI Current Wording V. Proposed Revlsion ."R arks

WCAP- "
17096 Rev. 2
Section 2.0 RAI I Evaluation Methodology- The procedures and Evaluation Methodology - The procedures and
under criteria to be used by the engineering staff to criteria to be used by the engineering staff to"Evaluation ..

Methodology" evaluate relevant conditions. This includes: evaluate relevant conditions. This includes:

- Demonstration of functionality of the - Demonstration of functionality of the

current configuration current configuration
- Establishment of a re-inspection - Establishment of a re-inspection

frequency of one or more refueling cycles frequency of one or more refueling
- An engineering basis for cycles

repair/replacement/mitigation options - An engineering basis for

repair/replacement/mitigation options

Note: Detailed repair/replacement/niitigati on
options are outside the scope of this document.

Section 3.7 RAI 2 Three Expansion component items in the B&W designs Three Expansion component items in the B&W designs

have been designated for resolution by analysis. have been designated for resolution by analysis.'

Inspection of these three components is considered to be Inspection of these three components is considered to

impractical due to issues of accessibility. Therefore, be impractical due to issues of accessibility. Therefore,

should concerns about the integrity of these components should concerns about the integrity of these

be triggered by observations in the associated Primary components be triggered by observations in the
associated Primary components, no inspection is
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components, no inspection is required. Resolution would required. Resolution would require either detailed

require either detailed analysis or replacement. analysis or replacement.

Inspection acceptance criteria for these three Expansion
Acceptance criteria for these three Expansion components components therefore are not included in this task.

are not included in this task. A separate project

authorization to support additional analysis of these three Footnote 1:

B&W components may be proposed to the PWROG.
The referenced three component items are: I) the core

barrel cylinder and welds., 2) the former plates. and 3)

the bolting (core barrel-to-former bolts, internal
[accessible, but currently unable to be ultrasonically

inspected] and external baffle-to-baffle bolts, and

associated locking devices).

Table 5-1 General RAI See attached Original Table 5-1 See attached Revised Table 5-1 Editorial changes

(Component items edited to correspond to items in
Tables 4-1 and 4-4 of MRP-227-A; changes also made
to plenum cover and CSS top flange core clamping
analytical and comments columns, CRGT spacer
castings comments column, CSS vent valve retaining
ring analytical column, and lower grid fuel assembly
support pad items component item and comments
columns)

Appendix A, N/A Editorial changes
section A.1 0 Primary component item information extracted * Primary component item information extracted

directly from Table 4-1 of MRP-227. directly fiom Table 4-1 of MRP-227.

0 This information is in tabular form and contains This information is in tabular form and contains the
the item name, unit applicability, failure effect, itemn name, unit applicability, failure effect, failure
failure mechanism(s), expansion link(s), mnechanism(s), expansion link(s), examination
examination method, examination frequency, method, examination firequency. and examination
and examination coverage, coverage.

* Component item function(s). including whether 0 Component item function(s), including whether or
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or not it has a core support safety function. not it has a core support safety function.

0 Observable effect(s). 0 Observable effect(s).

0 Methodology for development of acceptance 0 Possible Examination Outcome(s).
criteria. 0 Methodology for development of acceptance

0 Data requirements for development of criteria.
acceptance criteria. * Data requirements for development of acceptance

0 Existing documents (e.g., PWROG or AREVA). criteria.

0 Existing documents (e.g.. PWROG or AREVA).

Appendix A. General RAI See original text Revised text will be in accordance with MRP-227-A Each of the
section A.1 and RAI 24 (too many changes to include in this format) primary item table

rows and columns
have been revised
accordingly and

extracted from
Table 4-1 of
MRP-227-A:
primary items
(that were

expansion items)
have been
incorporated into
this section as
well

Page A-2 RAI-5 A one-time physical measurement is to be obtained. The A one-time physical measurement is to be obtained.
The interference measurement to the nearest 0.001 inch

interference measurement to the nearest 0.001 inch is to istorberece atueight to t aroit 45-
is to be recorded at eight locations at approximately 45-

be recorded at eight locations at approximately 45-degree degree intervals. Subsequent follow-up Visual (VT-3)

intervals. Subsequent follow-up visual (VT-3) examinations are to be obtained during the ASME Code

examinations are to be obtained during the ASME Code B-N-3 10-year ISI activities.
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B-N-3 10 -ear ISI activities. ONS. TMI-1. and CR-3 have performed physical wear
measurements on a unit-specific basis and no
measurable wear has been observed. The remaining

ONS has performed physical measurements on a unit- units have not completed the measurement to date.
specific basis and no measurable wear has been observed.

TMI-l plans to obtain the data during the Fall 2009

outage. The remaining units have not completed the

measurement to date.

Page A-3 RAI 5 The acceptance criterion is based on engineering The original 0.004-inch criterion in MRP-227-A is

judgment. and is defined as a reduction of no greater than based on the estimated permanent deformation in the
O-ring mating surfaces, which is not considered in the

0.004 inch compared to the original as-built data. The interference measurement. The original analytical

criterion of 0.004 inch reduction in interference is not be solution predicted adequate clamping accounting, for

construed as an indication of inadequate clamping. but an flow loadings with initial interference fit at zero also

indication that the surface conditions have changed since not accounting for the permanent deformation. The
acceptance criterion is based on engineering judgment,

the unit was put into service. Additional inspection, and is defined as a reduction of no greater than 0.004

using VT-3 for example. wVill be required to verify that inch compared to the original as-built data. The

wear is actually occurring, original as-built results ranged fr'om 0.004-inch
interference to a 0.0004-inch clearance. Five of the

The general analytical methodology to be used for seven B&W units have now been measured with no
appreciable change in interference from the original as-

determining the wear acceptance criterion involves the built results. The criterion of 0.004 inch reduction in

following steps and inputs: interference is not be construed as an indication of

inadequate clamping, but an indication that the surface

Determine the minimum core clamping preload conditions have changed since the unit was put into

req uired service. Additional inspection, using VT-3 for
example, will be required to verify that wear is actually
occurring.

This requires the differential

pressure distribution on the core The general analytical methodology to be used for

support cylinder due to reactor determining the wear acceptance criterion involves the
following steps and inputs:
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coolant flow

* Determine the minimum core clamping preload
This also includes evaluation for required

o This requires the differential pressure
different minimumn pre-loads versus distribution on the core support cylinder

time at different operating due to reactor coolant flow

conditions o This also includes evaluation for different
mini mum pre-loads versus time at different

S Determine ani uncertainity margin, which *operating conditions
Determine an uncertainty gargin, which includes

includes both input pressure differential and both input pressure differential and measurement

measurement error error
* Determine how the clamp load varies with operating

Determine how the clamp load varies wvith conditions
O Develop a wear estimate for time fiom discovery of

operating conditions wear to time for required remediation

Develop a wear estimate for time from discovery

of wear to time for required rlemediation

Page A-4 N/A Analytical efforts could be performed on a generic basis. Analytical efforts may need to be performed on a unit- Editorial change
specific basis due to the different initial interference.

The NDE inispection standard could also be developed The NDE inspection standard could be developed

generically. genericallv.

CRGT spacer General RAI N/A N/A Moved
castings information from
(originally on Expansion items
Page A-37) to Primary items
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CRGT spacer N/A Component Item Function Component Item Function Editorial change
castings
(originally on The function of the spacer castings is to provide structural
Page A-37) Degradation of the spacer castings could result in support to the 12 perforated vertical rod guide tubes and 4

degradation in the unit shutdown capability. The spacer pairs of vertical rod guide sectors within each CRGT
castings do not have a core support safety function: assembly. Degradation of the spacer castings could result
however, they do have a safety function relative to in degradation in the unit shutdown capability. The

spacer castings do not have a core support safety function:
control rod alignment, insertion and reactivity issues. and however, they do have a safety function relative to control

a stuck rod scenario, rod alignment, insertion and reactivity issues.

Degradation of the spacer castings could result in
degradation in the unit shutdown capability by hindering
the insertion of the control rods into the core in the
normal anticipated time.

CRGT spacer N/A Possible Examination Outcomes: Possible examination outcomes: Editorial change
castinzs
(originally on • No relevant conditions identified No relevant conditions identified
Page A-37) * One or more areas are identified with a large crack

* One or more areas are identified with a large like indication that would be a precursor to losing a
crack like indication that would be a precursor to piece of material
loosing a piece of material • One or more areas are identified with mnissing

One or more areas are identified with missing material

material z Evidence that the spacer is not centered

Evidence that the spacer is not centered

CRGT spacer N/A Methodology and Data Requirements: Methodology and Data Requirements: Editorial change
castings and methodology
(originally on The general analytical methodology to be used for revision
Page A-37) The general analytical methodology to be used for acceptance criteria for the CRGT spacer castings involves

acceptance criteria for the CRGT spacer castings involves the following steps and input:
the following step and input:

Perform a degraded casting evaluation to
determine the extent of degradation allowable
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* Perform a reactivity analysis to determine the such that unacceptable drop times of the control

rods will not occur or the control rods wxiIl benumber of CRDMs that are required for shut rd ilntOcrO h oto osNilb
downum of te tct a ior hunable to pass through the CRGT assembly
down of the reactor

A VT-I. ET. or UT examination may be needed In the event that the above effort is unsuccessful, the
to determine if flaws are emanating fiom the following action is to be taken:

location where missini material may be

identified,
Perform a reactivity analysis to determine the
number of CRDMs that are required for shut
down of the reactor

Pages A-5 and RAI 7 N/A N/A Deleted CSS cast
A-6 outlet nozzles

information

Pages A-7 and RAI 6 and N/A N/A Deleted CSS vent
A-8 RAI 7 valve disc

information

Page A-9 RAI 7 N/A N/A Deleted CSS vent
valve disc shaft
(or, hinge pin)
information

Page A-9 N/A N/A N/A Deleted Note I

Page A-9 RAI 6 Component Item Function Component Item Function

Vent valve assemblies are generally passive devices

Vent valves are passive devices that have no function (although the hinge assembly and disc are identified as

during normal operation. The vent valve top and bottom active components) with the primary function of
retaining rings and the disc shaft (or, hinge pin) do not relieving pressure in the interior of the core support

have a core support safety function: however, they do assembly during a cold leg large break loss-of-coolant-
accident (LOCA). For all normal operating conditions

have a safety function in that degradation of the vent Cthe vent valves are closed and another function of the
valve top and bottom retaining rings and the disc shaft vent valve is to prevent unacceptable bypass flow
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(or. hinge pin), which would prevent the vent valve from during normal operation. The vent valve top and

bottom retaining rings do not have a core support safetyopening, could result ill loss of the vent valve function function: however, they do have a safety function in

during a large break loss-of-coolant-accident (LOCA). that degradation of the vent valve top and bottom

retaining rings, which would prevent the vent valve
from opening, could result in loss of the vent valve
function during a large break loss-of-coolant-accident
(LOCA).

Page A-10 RAI 4 Methodology and Data Requirements: Methodology and Data Requirements:

The general analytical methodology to be used for

The general analytical methodology to be used for anacceptance criteria for the vent valve top and bottom

acceptance criteria for the vent valve top and bottom retaining rings involves the following steps and inputs:

retaining rings and the disc shaft (or, hinge pin) involves

the following steps and inputs: • Perform analyses or evaluations, which will
determine areas of the rings, if any, where the
thennal embrittlement effects may be expected

* Perform analysis to show that ftailure of vent to es ncring ofets items
to result in cracking of these items

valve items will not result in loss of functionu
• Sumlinarize existing vent valve opening and

* Perform a bypass analysis to justify that flow assessments
sufficient DNB exists in the degraded condition * Perform an assessment of operational loading

relative to critical crack size in the degraded
* A VT-1. ET. or UT examination may be needed condition

to determine if flaws are emanatimn from the C Perform an assessment of vent valve openinglocation where missing material may belocation eed mcharacteristics in the event ofa LOCA ( loss-of-
identified coolant-accident)

• If the above efforts are unsuccessful in
concluding continued functionality, a bypass
analysis may need to be performed to justify that
sufficient DNB exists in the degraded condition

• A VT-I, ET, or UT examination may be needed
to determine if flaws are emanating from the
location where missing material may be
identified
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Page A- 10 N/A Existing Documentation: Existing Documentation: Editorial change

S CLB loadings (normal and faulted condition) are CLB loadings are available, but a records searchCLBma needng tnooa abd performd todtin idntfyeh
available, but a records search may need to be may need to be performed to identify them
performed to identify them • Procurement and fabrication data need to be

identified to identify the non-destructive
Manufacturing and material data need to be examinations performed on the as-installed
identified to determine chemical composition retaining rings
and an assessment of the actual susceptibility to * No acceptable evaluation or analysis has been
thermal aging embrittlement completed to date for determining a re-inspection

No acceptable evaluation or analysis has been schedule

completed to date for determining a re-
inspection schedule

Pages A-13 N/A Methodology and Data Requirements: Methodology and Data Requirements: Editorial change
and A- 14 and methodology

The general analytical methodology to be used for revision
The general analytical methodology to be used for acceptance criteria for the bolts involves the following
acceptance criteria for the bolts involves the following steps and inputs if relevant conditions have been
steps and inputs if relevant conditions have been identified in the UCB bolts:

identified in the UCB bolts:
0 A finite elemnent model (FEM) is to be

* A finite element model (FEM) is to be developed for the local geometry with contact
develedfor the local geometry with contact conditions, pretension elements, loads and
developed tboundary conditions
conditions. pretension elements, loads and * A thermal analysis is to be performed
boun~dary conditions o Determines bolt temperatures and

A thermal analysis is to be performed temperature gradients for normal
operating conditions

Determines bolt temperatures and temperature Z A structural analysis is to be performed in

gradients for normal operating conditions whichufal bolts ar tive0 which failed bolts are inactive

A structural analysis is to be performed in which o Stress concentration factors are
calculated to determine the peak
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failed bolts are inactive

Stress concentration factors are
calculated to detenmine the peak
stresses at the bolt head-to-shank
fillet region tinder normal operating
conditions

Analysis is performed for all loads
and load combinations required for
an ASME evaluation (stress limits
for threaded structural fasteners in
subsection NG and Appendix F)

The effect of failed or missing bolts
on overall effective core barrel

stiffness is evaluated

A change of no more than
20% in stiffness when
subjected to LOCA loads is
acceptable (within the limits
of other uncertainties
accounted for in the
evaluation of LOCA
loadings)

This corresponds to
approximately 10% change in
fundamental frequency of the

stresses at the bolt head-to-shank
fillet region under normal operating
conditions

o Analysis is performed for all loads
and load combinations required for an
ASMvE evaluation (stress limits for
threaded structural fasteners in
subsection NG and Appendix F)

o The effect of failed or missing bolts
on overall effective core barrel
stiffness is evaluated

A change of no more than
20% in stiffness when
subjected to LOCA loads is
acceptable (within the limits
of other uncertainties
accounted for in the
evaluation of LOCA
loadings)

This corresponds to
approximately 10%
change in
fundamental
frequency of the
structure

o An evaluation of joint stability (or.
openness) is also to be performed

Representative rejected UCB bolts may need
to be removed for laboratory testing to confirm
the UT inspection results and IGSCC
mechanism, or to identify any other failure
mechanism(s)

NOTE: One alternative to removing representative
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structure

An evaluation of joint stability (or,

openness) is also to be performed

Representative rejected UCB bolts are to be
removed for laboratory testing to confirm the
UT inspection results and IGSCC mechanism, or
to identify any other failure mechanism(s)

NOTE: One alternative to removing representative
UT rejected bolts for laboratory examination is to re-
inspect all bolts at the next refueling outage if
continued operation for one additional fuel cycle can
be supported by a technical evaluation. Other
possible options such as replacement of a predefined
bolt pattern may also be pursued.

Based on the results of UCB bolt UT inspection
and laboratory test results, perform an evaluation
to assess future UCB bolt failure potential. The
changes to the peak stress at the bolt
head-to-shank fillet region as a result of the
identified failures should be included for
evaluation of increased susceptibility to SCC.

Incorporate the effect of future UCB bolt failure
into the operability evaluation and re-inspection
requirement

UT rejected bolts for laboratory examination is to

re-inspect all bolts at the next refueling outage if

continued operation for one additional fuel cycle

can be supported by a technical evaluation. Other

possible options such as replacement of a

predefined bolt pattern may also be pursued.

* Based on the results of UCB bolt UT
inspection and any laboratory test results,
perform an evaluation to assess future UCB
bolt failure potential. The changes to the peak
stress at the bolt head-to-shank fillet region as
a result of the identified failures should be
included for evaluation of increased
susceptibility to SCC.

" Incorporate the effect of future UCB bolt
failure into the operability evaluation and re-
inspection requirement

Page A- 15 N/A N/A N/A Revised document
revisions under
first, second, and
third main
bulleted items and
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fifth bulleted item

under "Existing
Documentation"

Page A-16 RAI 3 What obserivations trigger examination into the What observations triogger examination into the

Expansion category'? Expansion category?

See Table 5-1 of MRP-227-A.
S Cracking observed in 10% (12) of the UCB bolts

(LCB bolts are only considered in the expansion

if they have not already been inspected).

Damage to locking devices for failed bolt

locations is not unusual and would be

anticipated: however, if dariiage to locking

devices is observed in non-failed bolt locations,

the second trigger criterion would also be used.

Observation of riiore than two locking devices

damaged or riissing (if no bolts are observed to

be failed), pending additional evaluation as to

the potential cause.

Page A- 15 N/A Should it trigger expansion to all remainiir bolt rirEs or a Should it trigger expansion to all remnaining bolt ririns Editorial change

tier-ed apiproach? or a tier-ed approach?

When an inspection trigger-s into the expansion. there is
When an inspection triggers into the expansion, there is a a unit-specific need to evaluate the results against the

unit-specific need to evaluate the results against the differences in riaterials used for the different locations

differences ini materials used for the different locations and results fioroi other unit inspections. For exariple. if
failures are noted in the Alloy A-286 UCB bolts, butarid resirlts from other unit inspections. For exariple. if thUTbosareiadfoiiAlyX70rdro

faiui-s a-e ote intheAilv A286UCBbols. ut he the UTS bolts ar-e rnade frorn Alloy X-750 and no
ailures ar-e rioted i the Alloy A-286 UCB bolts, but the failures of this bolting riaterial has been observed at
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UTS bolts are made fiom Alloy X-750 and no failures of any of the operating B&W units, a justification not to

this bolting material has been observed at any of the expand to this location should be possible. In addition,
should failures be noted in a heat of Alloy A-286 used

operating B&W units, a justification not to expand to this at one unit, expansion into the other tnits may need to

location should be possible. In addition, should failures be considered. However, one or more of the bolts with

be noted in a heat of Alloy A-286 used at one unit, indications may need to be removed for laboratory

expansion into the other units may need to be considered. testing to confirm the IGSCC failure mechanism and
stress analyses may need to be performed for each of

H ow ever. one or m ore of the bolts w ith indications need the an sion bolt to T u ex a so n is o t
to b reove forlabratry tstia t conirmthethe expansion bolt locations. Thus, expansion is not to

to be removed for laboratory testing to confirm the be considered carte-blanche without additional

IGSCC failure mechanism and stress analyses need to be evaluation.

performed for each of the expansion bolt locations. Thus.

expansion is not to be considered carte-blanche without

additional evaluation.

Page A-17 N/A Observable Effects: Observable Effects: Editorial change

A volumetric examination (UT) of the bolts and a
A voluinetric examination (UT) of the bolts and a visual visual (VT-3) examination of the bolt locking devices

(VT-3) examination of the bolt locking devices are to be performed.

Page A-19 N/A Representative rejected LCB bolts are to be Representative rejected LCB bolts may need Editorial change
removed for laboratory testing to confirm the to be removed for laboratory testing to confirm and methodology

UTG the UT inspection results and IGSCC revision

UT inspection results and IGSCC mechanism, or mechanism, or to identify any other failure

to identify any other failure mechanism(s) mechanism(s)

NOTE: One alternative to removing representative NOTE: One alternative to removing representative UT

UT rejected bolts for laboratory examination is to re- rejected bolts for laboratory examination is to re-inspect
all bolts at the next refueling outage if continued
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inspect all bolts at the next refueling outage it operation for one additional fuel cycle can be supported

continued operation for one additional fuel cycle can by a technical evaluation. Other possible options such
as replacement of a predefined bolt pattern may also be

be supported by a technical evaluation. Other pursued.

possible options such as replacement of a predefined

bolt pattern may also be pursued. , Based on the results of LCB bolt UT
inspection and any laboratory test results,

* Based on the results of LCB bolt UT inspection perform an evaluation to assess future LCB
bolt failure potential. The changes to the peak

and laboratory test results, perform an evaluation sstress at the bolt head-to-shank fillet region as

to assess future LCB bolt failure potential. The a result of the identified failures should be

changes to the peak stress at the bolt included for evaluation of increased

head-to-shank fillet region as a result of the susceptibility to SCC.

identified failures should be included for * Incorporate the effect of future LCB bolt
failure into the operability evaluation and re-

evaluation of increased susceptibility to SCC. inspection requirement

* Incorporate the effect of future LCB bolt failure

into the operability evaluation and re-inspection

requirement

Pages A-19 N/A N/A N/A Editorial change:
and A-20 Revised document

revisions under
first., second, and
third main
bulleted items and
wording under
fifth bulleted item
under "Existing
Documentation"

Page A-20 RAI 3 What observations irigger examination into the What observations trigger examnination into the
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Expansion categoirO Expansion category?

See Table 5-1 of MRP-227-A.
SCracking observed in 10% (11) of the LCB

bolts. Damage to locking devices for failed bolt
locations is not unusual and would be

anticipated: however, if damage to locking

devices is observed in non-failed bolt locations,

the second trigger criterion would also be used.

* Observation of more than two locking devices

damaged or missing (if no bolts are observed to

be failed), pending additional evaluation as to

the potential cause.

Page A-20 N/A Should it trigger expansion to all remaining bolt rings or a Should it trigger expansion to all remaining bolt rings Editorial change

tiered approach? or a tiered approach?

When an inspection triggers into the expansion. there is
When an inspection triggers into the expansion, there is a a unit-specific need to evaluate the results against the

unit-specific need to evaluate the results against the differences in materials used for the different locations

differences in materials used for the different locations and results fiom other unit inspections. For example, if
failures are noted in the Alloy A-286 LCB bolts, but theand results fr'om other unit inspections. For example. if UTbotarmdefmAlyX-5annoaius

failresarenotd i th Aloy -28 LC botsbutthe UTS bolts are made from Alloy X-750 and 110 failures
failures are noted in the Alloy A-286 LCB bolts, but the of this bolting material has been observed at any of the

UTS bolts are made fiom Alloy X-750 and no failures of operating B&W units, a justification not to expand to

this bolting material has been observed at any of the this location should be possible. In addition, should
operating B&W units, a justification not to expand to this failures be noted in a heat of Alloy A-286 used at oneunit, expansion into the other units may need to be
location should be possible. In addition, should failures considered. However, one or more of the bolts with

be noted in a heat of Alloy A-286 used at one unit, indications may need to be removed for laboratory

expansion into the other units may need to be considered. testing to confirm the 1GSCC failure mechanism and

However, one or more of the bolts with indications need stress analyses may need to be performed for each of
the expansion bolt locations. Thus, expansion is not to
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to be removed for laboratory testing to confirm the be considered carte-blanche without additional

IGSCC failure mechanism and stress analyses need to be evaluation.

performed for each of the expansion bolt locations. Thus,

expansion is not to be considered carte-blanche without

additional evaluation.

Page A-22 N/A Methodology and Data Requirements: Methodology and Data Requirements: Editorial change
and methodology

The general analytical methodology to be used for revision
The general analytical methodology to be used for acceptance criteria for the BF bolts involves the

acceptance criteria for the BF bolts involves the following following steps and inputs:

steps and inputs:
0 A global finite element model (FEM) is

A global finite element model (FEM) is developed to evaluate bolt failures for use in
developing the frequency for the M&E

developed to evaluate bolt failures for use in guidelines, acceptable failure pattern or

developing the fiequency for the I&E guidelines, numbers, and for use in preparing possible

acceptable failure pattern or numbers, and for JCOs for the BF bolts

use in preparing possible JCOs for the BF bolts 0 Representative rejected BF bolts may need to
be removed for laboratory testing to confirm
the UT inspection results and IGSCC

0 Representative rejected BF bolts are to be removed mechanism, or to identify any other failure

for laboratory testing to confirm the UT inspection mechanism(s)
results and IGSCC mechanism, or to identify any

other failure mechanismn(s) NOTE: One alternative to removing representative
UT rejected bolts for laboratory examination is to
re-inspect all bolts at the next refueling outage if

NOTE: One alternative to removing representative continued operation for one additional fuel cycle
C Ocan be supported by a technical evaluation. Other

UT rejected bolts for laboratory examination is to re- possible options such as replacement of a
inspect all bolts at the next refueling outage if predefined bolt pattern may also be pursued.
continued operation for one additional fuel cycle can
be supported by a technical evaluation. Other
possible options such as replacement of a predefined
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bolt pattern may also be pursued.

Page A-23 N/A Analytical efforts could be performed on a generic basis, Editorial change

although thelthough there are two designs (ONS-1 and TMI-1 areone design and the other five units are the second
one design and the other five units are the second design). design). The NDE inspection standard could also be

developed generically.

Page A-23 RAI 10 Existing Documentation: Existing Documentation:

A A FEM has been developed by the MIRP Reactor

Internals project that can be used in performing the

Internals project that can be used in perforting evaluations

the evaluations o A few bolts could be identified as failed
(non-interpretable bolt UT signal;

A few bolts could be identified as failed (non- inaccessible bolt for UT: locking device
observed to be missing, non-functional, or

interpretable bolt UT signal: inaccessible removed; partially cracked bolt; or

bolt for UTT; locking device observed to completely cracked bolt) and shown to be

be missing. non-functional, or removed; acceptable with no further action needed

partially cracked bolt; or completely o A number of bolts (TBD) identified as
failed (non-interpretable UT signal,

cracked bolt) and shown to be acceptable failed (non-interpretable Ts al.partially cracked. or completely cracked)
with no further action needed would initiate replacement activities and

lead into the expansion category

A number of bolts (TBD) identified as failed * Past B&WOG work has
determined tihe minlimuil inuimber

(non-interpretable UT signal, partially o ltsreired for safe

cracked, or completely cracked) would shutdowl but not for operatiot;

initiate replacement activities and lead i.e., no miniiium bolt patternis

into the expainsion category have been determiined
The prior B&WOG effort was

Past B&WOG work hlas determined the not explicitly used in establishing
expansion criteria: rather a
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minimum number of bolts combination of results obtained
required for safe shutdown, but in MRP 29 and industry data

detailed in MRvP-231 were used

not for operation; i.e., no No acceptable evaluation oi analysis has been

minimum bolt patterns have been completed to date for determining a re-inspection

determined schedule

No acceptable evaluation or analysis has been

completed to date for determining a re-
inspection schedule

Page A-24 RAI 3 What observations trigger examination into the What observations trigger examination into the

Expansion category? Expansion categoorv?

See Table 5-1 of MRP-227-A.
Cracking observed in 5'.).', (40) of the bolts or

greater than 25% of the bolts on a single former

plate

Page A-25 N/A Component Item Function Component Item Function Editorial change

Degradlation of the baffle plates could result inDegradation of the baffle plates could result in increased Degrad ofe baffle at d result in
increased core bypass flow and a reduction in margin to

core bypass flow and a reduction in margin to DNB, but DNB, but would probably have a negligible effect on

would probably have a negligible effect on unit unit operations and would not be observed except by

operations and would not be observed except by direct direct examination. The core barrel assembly supports

examination. The core barrel Supports the fuel the fuel assemblies, lower grid, flow distributor, and
incore instrument guide tubes. However, the baffle

assemblies, lower grid, flow distributor, ard incore plates do not support any load. The primary function of

instrument guide tubes. However, the baffle plates do not the baffle plates during normal power operation is to

support any load. The primary function of the baffle provide a flow envelope for the core and, thereby limit

plates during normal power operation is to provide a flow core bypass flow.
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envelope tor the core and, thereby limit core bypass flow. The baffle plates theretore do not have a direct core
support safety function. however. they do have a safety
function to control bypass around the core during a

The baffle plates therefore do not have a direct core loss-of-coolant-accident (LOCA).

support safety function: however, they do have a safety

function to control bypass around the core during a loss-

of-coolant-accident (LOCA).

Page A-26 tRA.I 11 Methodology and Data Requirements: Methodology and Data Requirements:

The general analytical methodology to be used for

The general analytical methodology to be used for acceptance criteria for the baffle plates involves the

acceptance criteria for the baffle plates involves the following steps and inputs:

following steps and inputs:
0 Confirmation of required loading and

* Confirmation of required loading and combination requirements and determination of
the high stressed regions in the baffle plates

combination requirements 0 Perform a linear-elastic fracture mechanics

(LEFM) evaluation to determine the critical
Determine the expected crack opening crack size using the MRP-21 1 fracture

displacement (COD) for development of the toughness values

inspection standard o LEFM will be used to determine the
applied stress intensity factors (SI~s)
for a through-thickness flawed

Perform a linear-elastic fracture mechanics configuration, emanating fiom flow

(LEFM) evaluation to determine the critical holes and bolt holes, with normal/upset

crack size using the MRvP-21 1 fr'acture toughness condition loads

values o The first objective would be to try to
demonstrate that the cracks emanating
from these flow/bolt holes are not

A flaw handbook could also be developed likely to initiate

Or, justify the existing calculations in MIRP-210 o Crack growth analysis is planned to be
performed considering the
normal/upset condition stresses and
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0 Per-form a bypass analysis to justify that IASCC growth for a 10-year inspection

sufficient DNB exists in the degraded condition interval
o Critical crack sizes based on the

degraded fracture toughness value and
0 A VT-1, ET, or UT examination may be needed stresses under typical operating and

to further characterize the flaws or to determine LOCA conditions will be determined
if flaws are emanating from the location where o Additionally, the minimum time to

mnissing material may be identified critical crack size will be determined
If the above efforts are unsuccessful in
concluding continued functionality, a bypass

0 An operability evaluation to operate at least one analysis may need to be performed to justify that
cycle based on possible inspection results for the sufficient DNB exists in the degraded condition
plates should be performed * A VT-1. ET, or UT examination may be needed

to further characterize the flaws or to determine
if flaws are emanating fiom the location where

* An evaluation of the consequences of leaving missing material may be identified
cracked plates securely in place during an C An operability evaluation to operate at least one
inspection or replacement campaign should be cycle based on possible inspection results for the
performed plates should be performed

An evaluation of the consequences of leaving
cracked plates securely in place during an
inspection or replacement campaign should be
performed

Page A-27 RAT 3 What observations triceer examination into the What observations trigger examination into the

Expansion catejcory'? Expansion category?

See Table 5-1 of MIRP-227-A.
0 Gross cracking (if confirmed) on two or more

locations in the baffle plates shall trigger an
evaluation of the inspectability of the accessible
areas of the former plates and core barrel
(particularly the core barrel upper flange-to-core
barrel weld and upper HAZ area) using VT-3
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inspection

0 In addition, an evaluation of the operability of

the former plates and core barrel in degraded

conditions shall be performed

0 If a VT-3 examination is possible, it is required

by completion of the next refueling outage

Page A-28 N/A Component Item Function Colnponent Item Function Editorial change

The baffle-to-baffle bolts and the baffle-to-former bolts

The locking devices and welds are not normally loaded are subjected to flow-induced vibratory loads and

unless the bolt is broken or loose. Loading of the locking significant thermal stresses due to the gamma heating in

devices and welds could also occur due to the slip the core region. Both of these phenomena tend to cause

between the bolt and plate. The locking devices and bold preload relaxation and a forcing function to
w hunthread the bolts. The locking devices and welds

serve to prevent uinthreading and to capture the bolt
head in the event that the bolt severs. They have
marginal impact on maintaining bolt pre-load.

The locking devices and welds are not normally loaded
unless the bolt is broken or loose. Loading of the
locking devices and welds could also occur due to the
slip between the bolt and plate. The locking devices
and welds have no core support safety function.
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Page A-29 RAI 3 What observations tricger examination into the What observations trigger examination into the

Expansion catecory? Expansion cateoiy?

See Table 5-1 of MRP-227-A.
Confirmed rejectable indications in greater than

or equal to 1% (or, 11) of the baffle-to-former

and internal BB bolt locking devices shall

trigger an evaluation of the locking devices for

the external baffle-to-baffle bolts and core

barrel-to-former bolts for the purpose of

determining continued operation or replacement

Flow RAI 24 N/A N/A Moved fiom
Distributor Expansion item to
bolts Primary item
(originally on
Page A-62)
Flow N/A Observable Effects: Observable Effects: Editorial change
Distributor
Sthe bA volumetric examination (UT) of the bolts and a visual
(originally on A volumetric examination (UT) of the bolts and a visual (Vr-3) examination of the bolt locking devices are to be
Page A-62) (VT-3) examination of the bolt locking devices performed.

Flow N/A Representative rejected FD bolts are to be Representative rejected FD bolts may need to
Distributor removed for laboratory testing to confirm the be removed for laboratory testing to confirm Editorial change
bolts C, the UT inspection results and IGSCC and methodology
(originally onl UT inspection results and IGSCC mechanism, or mechanism, or to identify any other failure revision
Page A-64) to identify any other failure mechanismn(s) mechanism(s)
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NOTE: One alternative to removing representative NOTE: One alternative to removing representative

UT rejected bolts for laboratory examination is to re- UT rejected bolts for laboratory examination is to
inspect all bolts at the next refueling outage if re-inspect all bolts at the next refueling outage if

continued operation for one additional fuel cycle can continued operation for one additional fuel cycle

be supported by a technical evaluation. Other can be supported by a technical evaluation. Other

possible options such as replacement of a predefined possible options such as replacement of a

bolt pattern may also be pursued. predefined bolt pattern may also be pursued.

* Based on the results of FD bolt UT inspection • Based on the results of FD bolt UT inspection

and laboratory test results, perform an evaluation and any laboratory test results, perform an
evaluation to assess future FD bolt failure

to assess future FD bolt failure potential. The potential. The changes to the peak stress at the
changes to the peak stress at the bolt head-to- bolt head-to-shank fillet re-cion as a result of

shank fillet region as a result of the identified the identified failures should be included for

failures should be included for evaluation of evaluation of increased susceptibility to SCC.

increased susceptibility to SCC. Incorporate the effect of future FD bolt failure
into the operability evaluation and re-
inspection requirement

* Incorporate the effect of future FD bolt failure

into the operability evaluation and re-inspection

requirement

Flow N/A Existing Documentation: Existing Documentation: Editorial change
Distributor
bolts A generic flow distributor bolt stress analysis (for all
(originally On A generic flow distributor bolt stress analysis (for all units except TMI-1) was developed for the MRP
Page A-64) units except TMI-1) was developed for the MRP reactor reactor internals project in 2007 (see AREVA NP

internals project in 2007 (see AREVA NP document 32- document 32-9059506-003).
9059506). An NRC-accepted crack growth rate for Alloy A-286 or

Alloy X-750 material is not currently available.
An NRC-accepted crack growth rate for Alloy A-286 or However, the PWROG project (PA-MSC-350, AREVA
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Alloy X-750 material is not currently available, documnent 51-9079485-000) has identified some C.GR

However, the P\VROG project (PA-MSC-3350) has data that is currently available. A CGR based life
analysis has not been performed for any structural bolts.

identified somne C'GR data that is currently available for- a Based onl the available CGR data, a life assessment
feasibility study of a life assessment approach, if desired. based entirely on the CGR without considering crack

initiation is judged unlikely to yield acceptable results.

Flow RA 3 [subheadings do not exist in current document] What observations tri5-er examination into the
DistribUtor Expansion categonya?
bolts (not in
original text) See Table 5-1 of NvRP-227-A.

Should it this or expansion to all remaining bolt rings
or a tiered approach'?

iehaen ane inspection triggers into the expansion, there is
a unit-specific need to evaluate the results against the
differences in materials used for the different locations
and results fron other unit inspections. For example. if
failures are noted in the Alloy A-286 FD bolts, but the
UTS bolts are made fr-om Alloy X-750 and no failures
of this boiling material has been observed at any of the
operating B&W units, a justification not to expand to
this location should be possible. Inl addition, Should
failuatires be noted in a heat of Alloy A-?86 used at one
unit, expansion into the other units may need to be
considered. However, one or more of the bolts with
indications nmay need to be removed for laboratory
testing to confirm the IGSCC failure mechanism and
stress analyses may need to be performed for each of
the expansion bolt locations. Thus, expansion is not to
be considered carte-blanche without additional
evaluation.
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Page A-31 N/A Methodoloov and Data Reauirernents:Methodology and Data Requirements: Editorial change
and methodology
revision

The general methodology to be used for acceptance

criteria for the dowel-to-guide block welds will be

development of an NDE inspection standard that contains

examples of acceptable and unacceptable dowel-to-guide

block weld visual indications. The function of the weld

can be maintained as long as a portion of the weld is in

place. Significant cracking of the weld and subsequent

loss of the dowel does not compromise the function of the

guide block unless the bolt also fails.

The following items will be examined to establish VT-3

acceptance criteria and the technical justification:

0 Identify normal and faulted operating loads for

the guide block dowels

0 Evaluate how many (if any) guide blocks are

needed for operation

0 Evaluate the consequences of leaving partially

cracked locking welds securely in place during

an inspection

0 Identify the areas to be examined containing

what is rejectable and requiring further

evaluation

The general methodology to be used for acceptance
criteria for the dowel-to-guide block welds will be
development of an NDE inspection standard that
contains examples of acceptable and unacceptable
dowel-to-guide block weld visual indications. The
function of the weld can be maintained as long as a
portion of the weld is in place. Significant cracking of
the weld and subsequent loss of the dowel does not
compromise the function of the guide block unless the
dowel backs out of the guide block and loses
engagement with the lower grid assembly.

The following items will be examined to establish VT-3
acceptance criteria and the technical justification:

* Identify normal and faulted operating loads for the
guide block dowels

* Evaluate how many (if any) guide blocks are
needed for operation

* Evaluate the consequences of leaving partially
cracked locking welds securely in place during an
inspection

* Identify the areas to be examined containing what
is rejectable and requiring further evaluation

* Develop repair strategies for leaving in place if
secured from being a loose part or removal and
replacement activities

A technical justification for removal of the guide block
may be necessary.

The NDE inspection standard could be developed
generically.
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Develop repair strategies for leaving in place if

secured fromn being a loose part or removal and

replacement activities

A UT examination of the guide block bolt or a technical
justificationl for removal of the guide block may be
necessary.
Analytical efforts could be performed on a generic basis
for the B&W units. The NDE inspection standard could
also be developed generically.

Page A-31 RAI 3 WVhat observations tricu-_er examination into the What observations triccger examination into the

Expansion cate~orv?Exasocaer?

See Table 5-1 ofIV¶P-227-A.
*Confirmed rejectable indications of two or more

separated, cracked, or failed locking wvelds shall
triauer a \VT-3 examination of the expansion

category locking wvelds by the next scheduled

refueling outage

Page A-,- N/A Copnn e ucinComponent Itemn Function Editorial change

DeL~adaionof he II -idetub spderscoud rsul in The purpose of the spiders is to provide lateral restraint
Degrdaton o th [M guie tbe sides culd esut ~ for the IMI guide tubes and the purpose of the spider

mnisalig-nment of the 1M1 nozzles and subsequent insertion fillet welds is to hold the spiders in place. The spiders

of the in-core monitoring instrumnentation. The IMI Guide and spider-to-lower gird rib section welds have a

tube spiders do not have a core support safety function. minimal irole in actually Supporting the IM guide tubes
and do not provide a core support function. AlthoughC
unlikely, significant degradation of the 11\MI guide tube
spiders could result in misalignment of the guide tubes
with the INUl nozzles and subsequent insertion or-
retraction of the in-core monitoringa instrumentation.
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Page A-32 N/A Observable Effects Observable Effects Editorial change

A visual (VT-3) examination of the [Ml guide tube
A visual (VT-3) examination of the IMI guide tube spiders is to be performed. Subsequent visual
spiders is to be performed. Subsequent visual examinations are to be performed during the ASME Code

examinations are to be performed during the ASME Code B-N-3 10-year ISI activities.
B-N-3 10-year ISI activities. The IMI guide tube spiders are being examined to

detect fractured or missing spider arms or any separated
The IMI guide tube spiders are being examined to detect or missing welds. The location that potentially contains
spider arms that do not align with the lower fuel assembly the highest tensile stresses is near the heat-affected-
support pad center bolt. The location that potentially zone (HAZ) of the spider-to-lower grid rib section

contains the highest tensile stresses is near the heat- weld, which is not readily accessible.

affected-zone (HAZ) of the spider-to-lower grid rib
section weld, which is not readily accessible.

Page A-33 N/A Possible Examination Outcomes: Possible examination outcomes: Editorial change

N No relevant conditions identified• No relevant conditions identified
* One or more areas are identified with a fractured

spider arm
One or more areas are identified with a spider * One or more areas are identified with a separated
arm that is not aligned with the lower fuel weld
assembly support pad center bolt or obvious * One or more areas are identified with a missingseparation or the spider arm fioi the lower grid spider arm

* One or more areas are identified with a missing
rib section welded connection weld

One or more areas are identified with a missing
spider arm
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Page A-33 RAI 22 Methodology and Data Requiements Methodology and Data Regurements:

The general analytical methodology to be used for

The general analytical methodology to be used tor acceptance criteria for the INl guide tube spiders involves

acceptance criteria for the IMI guide tube spiders the following steps and inputs:

involves the following steps and inputs:
* Prepare an evaluation, such as a flow-induced

* Prepare an analysis to show that one or more vibration (FI\/) analysis, to insure that the MvIl
srp ider aris tsor tatcom tely ospider will have adequate structural integrity to

missing e missing prevent instability and loss of function
spider will not result in loss of function of the • A VT-1, ET, or LUT examination may be needed

ImI guide tube to determine if flaws are emanating fiorn the
location where missing material may be
identified

A VT-I, ET. or UT examination may be needed

to determine if flaws are emanating fiom the
location where missing material may be

identified

Page A-33 RAI 3 What observations trigger examination into the What observations trigger examination into the

Expansion category? Expansion category'?

See Table 5-1 of N'RP-227-A.
Confirmed evidence of misalignment, separation, gross

damage, or a missing spider arm for two or more

locations shall trigger VT-3 examination of 100% of the

accessible surfaces at the 4 screw locations (at every 90')

of the CRGT spacer castings and the lower grid assembly

support pad items and it is required by comnpletion of the

next refueling outage.

Page A-34 N/A • Expansion component item information * Expansion component item information extracted Editorial change
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extracted directly from Table 4-4 of MRP-227 directly from Table 4-4 of MRP-2127

This information is in tabular form and contains the
This information is in tabular form and contains item name, unit applicability, failure effect, failure

the item name, unit applicability, failure effect, mechanism(s), expansion link(s), examination
method, examination frequency, and examination

failure mechanism(s) expansion link(s),coverage.

examination method, examination frequency,

and examination coverage. 0 Component item function(s), including whether or
not it has a core support safety function

0 Component item function(s), including whether * Observable effect(s)

or not it has a core support safety function * Possible examination outcome(s).

* Methodology for development of acceptance
* Observable effect(s) criteria

M Data requirements for development of acceptance
S Methodology for development of acceptance criteria

criteria
* Existing documents (e.g., PWROG or AREVA)

0 Data requirements for development of

acceptance criteria

* Existing documents (e.g.. PWROG or AREVA)

Page A-35 RAI 12 Component Item Function Component Item Function

These welds serve as loose part prevention devices and

These welds serve as loose part prevention devices and are not st r al. S all c ra k i nth o n we ld are
are not structu,'al. Small cracks in the locking weld are

are not structural. Small cracks in the locking weld are acceptable since the locking function can be maintained

acceptable since the locking function can be maintained as long as any part of the weld is present.

as long as any part of the weld is present. The fuel The upper and lower fuel assembly support pads serve asassembly support pads serve as guidance for loading of guidance for loading and alignment of the fuel assemblies
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the fuel into the core. Once the fuel assemblies are into the core. The lower fuel assembly support pads also
dinto the core, the support p o y provide the vertical load path for both the dead weight

lunctioad pand fuel spring load into the lower grid assembly. The

function, upper fuel assembly support pads transfer the fuel spring

load to the upper grid assembly. Tile dowels maintain the

Therefore, the dowel-to-grid fuel assembly support pad horizontal position of the fuel support pads. There are

welds have no core support safety function. minor horizontal operating loads on the pads due to cross
flow in the fuel and fuel interference due to bowing. The
upper and lower support pads are assumed to be in the
seismic load path from the fuel assembly to the lower and
upper grid, respectively. Therefore, the dowels provide a
core support function.

Page A-35 RAI 12 Observable Effects: Observable Effects:

A visual (VT-3) examination of the dowel-to-grid fuel
A Visual (VT-3) examination of the dowel-to-grid fuel assembly support pad (upper and lower grids) welds is

assembly Support pad (upper and lower grids) welds is to to be performed.

be performed.
Loss of the locking function of the weld is the main

Loss of the locking function of the weld is the main concern and therefore the dowel-to-grid fuel assembly
support pad welds are to be examined to identify if any

concern and therefore the dowel-to-grid fuel assembly welds are separated or missing. The examination will

support pad welds are to be examined to identify if any also identify if a dowel is missing, or the support pad is

are separated or missing, if a dowel is missing, or the misaligned (clearly out of perpendicularity).

Support pad is misaligned (clearly out of

perpendicularity).

Page A-36 N/A Possible Examination Outcomes: Possible examination outcomes: Editorial change

0 No relevant conditions exist
No relevant conditions exist
* A single weld is observed to be damaged or 0 A single weld is observed to be damaged or partially

partially missing rmissing
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* Several welds are observed to be damaged or 0 Several welds are observed to be damaged or

partially missing partially missing
• A single weld or dowel is missing A A single weld and dowel is missing

Several welds or dowels are mnissing
A support pad is misaligned (clearly out of * Several welds and dowels are missing

perpendicularity) or missing 0 A support pad is misalignled (clearly out of
* Several support pads are misaligned (clearly out pport pi misaig

of perpendicularity) or missingperpendicularity) or missing
0 Several support pads are misaligned (clearly out of

perpendicularity) or missing

Page A-36 N/A Methodologv and Data Requirements: Methodology and Data Requirements: Editorial change

and methodology
The general methodology to be used for acceptance revision

The general methodology to be used for acceptance criteria for the dowel-to-grid fuel assembly support
criteria for the dowel-to-grid fuel assembly support welds welds will be development of an NDE inspection

will be development of an NDE inspection standard that standard that contains examples of acceptable and

contains examples of acceptable and unacceptable dowel- unacceptable dowel-to-grid fuel assembly support pad
welds visual indications. The function of the weld can
be maintained as long as a portion of the weld is in

indications. The function of the weld can be maintained place. The loss of the dowel engagement in the fuel

as long as a portion of the weld is in place. Significant assembly support pad will result in support pad

cracking of the weld and subsequent loss of the dowel misalignment and invalidate the loading analysis

does not compromise the function of the fuel assembly assumptions for the fuel assembly support pad supports.

support pad unless the bolt also fails. The following items will be examined to establish VT-3

acceptance criteria and the technical justification:
The following items will be examined to establish VT-3

acceptance criteria and the technical justification: 0 Identify normal and faulted operating loads for the
fuel assembly support pad dowels

Identify normal and faulted operating loads for * Evaluate the consequences of leaving partially
cracked locking welds securely in place during an

the fuel assembly support pad dowels inspection
e Identify the areas to be examined containing what
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- Evaluate the consequences of leaving partially is rejectable and requiring further evaluation

cracked locking welds securely in place during , Develop repair strategies for leaving in place if
secured fiom being a loose part or removal and

an inspection replacement activities

Identify the areas to be examined containing A technical justification for removal of the fuel

what is rejectable and requiring further assembly support pad may be necessary.

evaluation The NDE inspection standard could be developed

generically.
Develop repair strategies for leaving in place if

secured from being a loose part or removal and

replacement activities

A UT examination of the fuel assembly support pad bolt
or a technical justification for removal of the fuel

assembly support pad may be necessary.

Analytical efforts could be performed on a generic basis

for the applicable locations at each of the B&W units.

The NDE inspection standard could also be developed

generically.

Page A-39 N/A Observable Effects: Observable Effects: Editorial change

A volumetric examination (UT) of the bolts and a
A volumetric examination (UT) of the bolts and a visual visual (VT-3) examination of the bolt locking devices

(VT-3) examination of the bolt locking devices are to be performed.
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Page A-40 N/A Representative rejected UTS bolts are to be

removed for laboratory testing to confirm the

LIT inspection results and 1GSCC mechanism, or

to identify any other failure mechanism(s)

NOTE: One alternative to removing representative

UT rejected bolts for laboratory examination is to re-

inspect all bolts at the next refueling outage if

continued operation for one additional fuel cycle can

be supported by a technical evaluation. Other

possible options such as replacement of a predefined

bolt pattern may also be pursued.

Based on the results of UTS bolt UT inspection

and laboratory test results, perform an evaluation

to assess future UTS bolt failure potential. The

changes to the peak stress at the bolt

head-to-shank fillet region as a result of the

identified failures should be included for

evaluation of increased susceptibility to SCC.

Incorporate the effect of future UTS bolt failure

into the operability evaluation and ie-inspection

requirement

* Representative rejected UTS bolts may need to
be removed for laboratory testing to confirm
the UT inspection results and IGSCC
mechanism, or to identify any other failure
mnechanism(s)

NOTE: One alternative to removing representative

UT rejected bolts for laboratory examination is to

re-inspect all bolts at the next refueling outage if

continued operation for one additional fuel cycle

can be supported by a technical evaluation. Other

possible options such as replacement of a

predefined bolt pattern may also be pursued.

" Based on the results of UTS bolt UT
inspection and any laboratory test results,
perform an evaluation to assess future UTS
bolt failure potential. The changes to the peak
stress at the bolt head-to-shank fillet region as
a result of the identified failures should be
included for evaluation of increased
susceptibility to SCC.

* Incorporate the effect of future UTS bolt
failure into the operability evaluation and re-
inspection requirement

Editorial change
and methodology
revision

Page A-41 N/A Existing Documentation: Existing: Documentation: Editorial change

An NRC-accepted crack growth rate for Alloy A-286 or
An NRC-accepted crack growth rate for Alloy A-286 or Alloy X-750 material is not currently available.

Alloy X-750 material is not currently available. However, the PWROG project (PA-MSC-350. AREVA
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However, the PWROG project (PA-MSC-350) has document 51-9079485-000) has identified some CGRdata that is currently available. A CGR based life
identified somne CGR data that is currently available for a analysis has not been performed for any structural bolts.

feasibility study of a life assessment approach. if desired. Based on the available CGR data, a life assessment

based entirely on the CGR without considering crack
initiation is judged unlikely to yield acceptable results.

Page A-42 N/A Observable Effects: Observable Effects: Editorial change

A volumetric examnination (UT) of the bolts and a visual
A volumetric examination (UT) of the bolts and a visual (\JT-3) examination of the bolt locking devices are to be

(VT-3) examination of the bolt locking devices performed.

Pages A-43 N/A Methodology and Data Requirements: Methodology and Data Requirements: Editorial change
and A-44 and methodology

The general analytical methodology to be used for revisionTile general analytical methodology to be used for
acceptance criteria for the studs/nuts or bolts involves

acceptance criteria for the studs/nuts or bolts involves the the following steps and inputs if relevant conditions

following steps and inputs if relevant conditions have have been identified in the SSHT studs/nuts or bolts:

been identified in the SSHT studs/nuts or bolts:
* A finite element model (FEM) is to be

developed for the local geornetry with contact
A aconditions, pretension elements, loads and

boundary conditions
Determines bolt temperatures and temperature * A thermal analysis is to be performed

gradients for normal operating conditions o Determines bolt temlperatures and
temperature gradients for normal
operating conditionsA Structural analysis is to be performed in which AStuurlalyiisobepfr-ndianalysisstructural analysis is to be performed in

failed studs/nuts or bolts are inactive which failed studs/nuts or bolts are inactive
o Stress concentration factors are

Stress concentration factors are calculated to calculated to determine the peak

determine the peak stresses at the bolt stresses at the bolt head-to-shank
fillet region or stud/nut thread region

head-to-shank fillet region or stud/nut
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thread region under normal operating

conditions

Analysis is performned for all loads and load

combinations required for an ASME

evaluation (stress limits for threaded

structural fasteners in subsection NG and

Appendix F)

An evaluation ofjoint stability (or, openness) is

also to be performed

Representative reJected SSHT studs/nuts or bolts

are to be removed for laboratory testing to

confirm the UT inspection results and IGSCC
mechanism, or to identify any other failure

inechanisrn(s)

NOTE: One alternative to removing representative

UT rejected bolts for laboratory examination is to re-

inspect all bolts at the next refueling outage if

continued operation for one additional fuel cycle can

be supported by a technical evaluation. Other

possible options such as replacement of a predefined

bolt pattern may also be pursued.

Based on the results of SSHT bolt UT inspection

and laboratory test results, perform an evaluation

to assess future SSHT stud/nut or bolt failure

under normal operating conditions
c Analysis is performed for all loads

and load combinations required for an
ASNvE evaluation (stress limits for
threaded structural fasteners in
subsection NG and Appendix F)

o An evaluation ofjoint stability (or.
openness) is also to be performed

* Representative rejected SSHT studs/nuts or
bolts may need to be removed for laboratory
testing to confirn the UT inspection results
and IGSCC mechanism, or to identify any
other fail ure mechanisin(s)

NOTE: One alternative to removing representative

UT rejected bolts for laboratory examination is to

re-inspect all bolts at the next refueling outage if

continued operation for one additional fuel cycle

can be supported by a technical evaluation. Other

possible options such as replacement of a

predefined bolt pattern may also be pursued.

* Based on the results of SSHT bolt UT
inspection and any laboratory test results,
perform an evaluation to assess future SSHT
stud/nut or bolt failure potential. The changes
to the peak stress at the bolt head-to-shank
fillet region or stud/nut thread region as a
result of the identified failures should be
included for evaluation of increased
susceptibility to SCC.

" Incorporate the effect of future SSHT stud/nut
or bolt failure into the operability evaluation
and re-insoection reaui rement
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potential. The changes to the peak stress at the

bolt head-to-shank fillet region or stud/nut

thread region as a result of the identified failures

should be included for evaluation of increased

susceptibility to SCC.

Incorporate the effect of future SSHT stud/nut or

bolt failure into the operability evaluation and

re-inspection requirement

The general methodology to be used for acceptance
criteria for the locking devices will be development of
an NDE inspection standard that contains examples of
acceptable and unacceptable locking device visual
indications. The acceptance of locking devices is
evaluated in two ways: a) observations with "failed"
studs/nuts or bolts and b) observations with all
studs/nuts or bolts intact. Observations of damaged
locking devices with all studs/nuts or bolts intact
represent a condition very different from that of locking
device damage at a stud/nut or bolt location that is
failed. In addition, a damaged or missing welded
locking clip versus a crimpled locking cup potentially
represents different initiating phenomena that need to
be evaluated.

Since there are only two units, and one has studs/nuts
and the other has bolts, unit-specific analyses and NDE
inspection standards are required.

The general methodology to be used for acceptance

criteria for the locking devices will be development of an

NDE inspection standard that contains examples of

acceptable and unacceptable locking device visual

indications. The acceptance of locking devices is

evaluated in two ways: a) observations with "failed"

studs/nuts or bolts and b) observations with all studs/nuts

or bolts intact. Observations of damaged locking devices

with all studs/nuts or bolts intact represent a condition

very different from that of locking device damage at a

stud/nut or bolt location that is failed. In addition, a

damaged or missing welded locking clip versus a

crimpled locking cup potentially represents different

initiating phenomena that need to be evaluated.

Since there are only two units, and one has studs/n uts and

the other has bolts, unit-specific analyses are required.
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Page A-44 N/A Existinl- Documentation: Existing Documentation: Editorial change

An NRC-accepted crack growth rate for Alloy A-286 or
An NRC-accepted crack growth rate for Alloy A-286 or Alloy X-750 material is not currently available.
Alloy X-750 material is not currently available. However, the PWROG project (PA-MSC-350, AREVA

However, the PWROG project (PA-MSC-350) has document 51-9079485-000) has identified some CGR

identified some CGR data that is currently available for a data that is currently available. A CGR based life

feasibility study of a life assessment approach, if desired. analysis has not been performed for any structural bolts.
Based on the available CGR data, a life assessment
based entirely on the CGR without considering crack
initiation is judged unlikely to yield acceptable results.

Page A-45 RAI 15 Component Iterr Function Component Item Function

Degradation of the core barrel cylinders and welds
Degradation of the core barrel cylinders and welds could could result in increased core bypass flow and a

result ill increased core bypass flow and a reduction in reduction in rmargin to DNB, but would probably have a

margin to DNB, but would probably have a negligible negligible effect on unit operations and would not be

effect on unit operations and would not be observed observed except by direct examination. The core barrel
supports the fuel assemblies, lower grid, flowexcept by direct examiatiori. The core barrel supports distributor., and incore instrument guide tubes. The

the fuel asseiblies, lower grid, flow distributor, ard core barrel and flanged connections at the ends that bolt

incore inistruriienit guide tubes. The primary function of to the core support shield assembly and lower grid
the core barrel cylinders and welds during normal power assembly, respectively, directly perform the core

operation is to provide a flow envelope for the core and, support function and provide a flow envelope for the
core that limits core bypass flow, particularly during a

thereby' Iiiit core bypass flow. loss-of-coolant-accident (LOCA).

The core barrel cylinders and welds therefore do not have

a direct core support safety function: however. they do

have a safety function to control bypass around the core

during a loss-of-coolant-accident (LOCA).
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Page A-45 RAI 15 Observable Effects: Observable Effects:

The core barrel cylinder and welds are inaccessible

The core barrel cylinders and welds are mostly without disassembly. Therefore, no examination is

inaccessible without disassembly. Therefore. no currently required in MRP-227.

examination is currently required in MRP-227.
Nothing is being examined at this time.

The core barrel upper flange-to-core barrel wed and upper

HAZ area is partially accessible and could potentially be

VT-3 examined.

Nothing is being examined at this time.

Page A-46 N/A Methodology and Data Requirements: Methodology and Data Requirements: Methodology

revision
The general analytical methodology to be used forThe general analytical methodology to be uised forC

C eacceptance criteria for the core barrel cylinders and welds
acceptance criteria for the core barrel cylinders and welds involves the following steps and inputs:

involves the following steps and inputs:
• Confirmation of required loading and

Confirmation of required loading and combination requirements
c Perform a fracture mechanics (linear-elastic

coibination requireieints fiacture mechanics (LEFM), or elastic-plastic

fracture mechanics, (EPFM), as necessaiy)
Perform a linear-elastic fracture mechanics evaluation to determine the critical crack size

(LEFM) evaluation to determine the critical using the MRP-21 I fracture toughness values

Crack size usiing tile RvP-22II fracture toughlness o LEFM or EPFM will be used to
determine the applied stress intensity

values factors (SR~s) for a through-thickiless

flawed configuration with

* A flaw handbook could also be developed nornlal/upset condition loads
o Crack growth analysis is planned to be

performed considering the
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Or, justify the existing calculations in NRP-210

Perform a bypass analysis to justify that

sufficient DNB exists in the degraded condition

AAn operability evaluation to operate at least one

cycle based on possible degradation of the core

barrel cylinders and welds should be performed

AAn evaluation of the consequences of leaving

cracked core barrel cylinders and welds in place

during an inspection or replacement campaign

should be performed

Analytical efforts could be performed on a generic basis.

normal/upset condition stresses and
IASCC growth for a 10-year inspection
interval

o The applied STF for the final crack size
is planned to be evaluated with
consideration of the faulted condition
loads

This applied SIF is planned to
be compared against the
lower bound irradiated
fracture toughness, Klc, for
these plate materials

o The maximnum acceptable initial crack
length (without crack growth) as well
as the final length of the crack (with
crack growth) emanating fiom a weld
or bolt hole location at the end of the
10-year inspection interval will thereby
be determined

" Perform a bypass analysis to justify that
sufficient DNB exists in the degraded condition

" An operability evaluation to operate at least one
cycle based on possible degradation of the core
barrel cylinders and welds should be performed

" An evaluation of the consequences of leaving
cracked core barrel cylinders and welds in place
during an inspection or replacement campaign
should be performed

Analytical efforts could be performed on a generic basis.

Page A-47
I. i -t

RAI 16 Observable Effects:

The former plates are mostly inaccessible without

disassembly. Therefore, no examination is currently

Observable Effects:

The fonner plates are mostly inaccessible without
disassembly. Therefore, no examination is currently
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required in MRP-227. required in MRP-227.

The top portion of the uppermost former plate is partially

The tormer plates are partially accessible thiough accessible firom above the core barrel assernbly and

openings in the core barrel assembly and could portions of the remaining former plates are partially

potentially be VT-3 examined, accessible through openings in the core banrel assembly
that could potentially be VT-3 examined if techniques
were required to be developed, but substantial

Nothing is required for examlinationl at this time. development efforts would be needed. which is why they
are not currently required to be examined.

Nothing is required for examination at this time.

Page A-47 N/A Methodology and Data Requirements: Methodology and Data Requirements: Methodology
revision

The general analytical methodology to be used for
The general analytical methodology to be used for acceptance criteria for the former plates involves the
acceptance criteria for the former plates involves the following steps and inputs:

following steps and inputs:
0 Perform an evaluation to assess the potential of

• Confirmation of required loading and degradation with respect to the baffle plates

combination rs This will include comparison of similarity of
nrequirements materials, accumulated irradiation fluence and

stresses in the former plates versus the baffle
* Perform a linear-elastic fracture mechanics plates

(LEFM) evaluation to determine the critical Excluding the stresses in the former plates at the

crack size using the MRP-21 I fracture toughness threaded holes it is expected that the former plates wvill
be shown to be less susceptible to einbrittlement than the

Values baffle plates.

A flaw handbook could also be If the above effort is inconclusive then the possibility of
developed limited examination of the former plate will be assessed,

with the objective of confirming that the former plates
had not cracked through to the surface around the

* Or, justify the existing calculations in threaded connections.
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MRP-2 10 Analytical efforts could be perfo mned on a generic basis.

An operability evaluation to operate at least one

cycle based on possible degradation of the
fornier plates should be performed

An evaluation of the consequences of leaving

cracked former plates in place should be

performed

Analytical efforts could be performed on a generic basis.

Page A-50 N/A Methodology and Data Requirements: Methodology and Data Requirements: Methodology
revision

The general analytical methodology to be used forThe general analytical methodology to be used foracetnerirafothBBblsnvvstel-, acceptance criteria for the BB bolts involves the

acceptance criteria for the BB bolts involves the following steps and inputs:

following steps and inputs:
A global FEM model is developed to evaluate

A global FEM model is developed to evaluate failures for use in developing the frequency for the

failures for use in developing the frequency for I&E guidelines, acceptable failure pattern or

the I&E guidelines, acceptable failure pattern or numbers, and for use in preparing possible JCOs

numbers, and for use in preparing possible JCOs for the BF and CF bolts

for the BF and CF bolts o Evaluations for these bolt locations will
consider BB bolts to be failed and

Evaluations for these bolt locations structurally inactive

will consider BB bolts to be failed o No specific pattern will need to be

and structurally inactive evaluated as the BB bolts do not perform
any core support function, nor are they
required to maintain the geometry of the

No specific pattern will need to be core cavity

evaluated as the BB bolts do not o In addition, no specific acceptance criteria
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performn any core support function, are required for BB bolts

nor are they required to maintain the

geometry of the core cavity Analytical efforts could be performed on all bolt

locations on a generic basis.

In addition, no specific acceptance

criteria are required for BB bolts

A hydraulic analysis for evaluation of changes in
jet momentum flux due to changes in gaps will
be performed to assess changes in jetting and
possible fuel failures

Analytical efforts could be performed on all bolt locations

on a generic basis.

Page A-53 N/A Methodology and Data Requirements: Methodology and Data Requirements: Methodology
revision

Locking device failure in itself is not a safety concern and
Locking device failure in itself is not a safety concern and anassmtcnbepprdsaigthsssu.an assessment can be prepared stating this as such.

an assessment can be prepared stating this as such. Failure of the bolting locations is of more concern and is

Failure of the bolting locations is of more concern and is covered in the bolting summary pages.

covered in the bolting summary pages.

Analytical efforts could be performed on a generic basis

for the B&W units.

Page A-54 General RAI Lower grid fuel assembly support pad items are mostly Lower grid fuel assembly support pad items are subject to

subject to irradiation embrittleinent, with some also inadiation embrittlement, which if a flaw would be
present and they are subjected to loading that exceeds thesusceptible to thermal aging and irradiation C
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emnbrittlement, which if a flaw would be present and they materials degraded fracture toughness, such a condition
are subjected to loading that exceeds the materials could potentially lead to cracking. There is no known

history of OE for cracking of these materials in PWR
degraded fracture toughness. such a condition couldt, 0 reactor vessel internals applications.

potentially lead to cracking. There is no known history of

OE for cracking of these materials in PWR reactor vessel

internals applications.

Page A-54 N/A Component Itemm Function Editorial change

The cap screw locking welds serve as loose part

These welds serve as loose part prevention devices and prevention devices and are not structural. Small cracks in

are not structural. Small cracks in the locking weld are the locking weld are acceptable since the locking function

acceptable since the locking function can be maintained can be maintained as long as any part of the weld is
as long as any part of the weld is present. The fuel present. The fuel assembly support pads serve asguidance for loading of the fuel into the core and provide
assembly support pads serve as guidance for loading of both vertical and lateral support for the fuel assembly.

the fuel into the core. Once the fuel assemblies are The fuel support pads are attached to the lower grid by the

loaded into the core, the support pads no longer have any cap screws and maintain their aligniment and lateral

function, support capability through the Alloy X-750 dowels.

Therefore, the lower grid fuel assembly support pad items

have no core support safety function.

Page A-55 N/A Possible Examination Outcomes: Possible examination outcomes: Editorial change

" No relevant conditions exist
* No relevant conditions exist

" A single weld is separated or missing
* A single weld is separated or missing

• Several wvelds are separated or missing
* Several welds are separated or missing

* A single dowel is missing
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* A single dowel is missing 0 Several dowels are missing

* Several dowels are missing 0 A support pad is misaligned (clearly out of

* A support pad is misaligned (clearly out of perpendicularity) or missing

perpendicularity) or missing t Several support pads are misaligned (clearly out of

o Several support pads are misaligned (clearly out perpendiculrity) 01 missin
of perpendicularity) or missing 0 A single cap screw or locking weld is missing

0 Several cap screws or locking welds are missing

Page A-55 N/A Methodology and Data Requirements: Methodology and Data Requirements: Editorial change
and methodology

The general methodology to be used for acceptance revision
The general methodology to be used for acceptance criteria for the lower grid fuel assembly support items
criteria for the lower grid fuel assembly support items will be development of an NDE inspection standard
will be development of an NDE inspection standard that that contains examples of acceptable and unacceptable

contains examples of acceptable and unacceptable lower lower grid fuel assembly support pad item visual
indications. The function of the cap screw and Alloygridl fuel assembly support pad item visual indications. X-0doelcknwlscabemitndasony ~X-750 dowel locking welds call be maintained as [oing

The function of the support pad can be maintained as long as a portion of the welds is in place. Significant
as a portion of any of the welds is in place. Significant cracking of the welds and subsequent loss of the dowel
cracking of the welds and subsequent loss of the dowel will result in misalignment of the fuel assembly support

does not compromise the function of the fuel assembly pad and loss of lateral support for the fuel assembly end
fitting.

support pad unless the screw also fails. Ctg

The following items will be examined to establish VT-3
The following items will be examined to establish VT-3 acceptance criteria and the technical justification:
acceptance criteria and the technical justification:

0 Identify normal and faulted operating loads for the
fuel assembly support pad dowvels

0 Identify, normal and tfiulted operating loads for fe sebyspotpddwl
I Evaluate the consequences of leaving partially

the fuel assembly support pad dowels cracked locking welds securely in place during an
inspection

* Evaluate the consequences of leaving partially 0 Identify the areas to be examined containing what
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cracked lockin"g welds securely in place during is rejectable and requiring further evaluation
an inspection * Develop repair strategies for leaving in place if

secured fioin being a loose part or removal and
replacement activities

Identify the areas to be examined containing
what is rejectable and requiring further A technical justification for removal of the fuel

evaluation assembly support pad may be necessary.

The NDE inspection standard could be developed

S Develop repair strategies for leaving in place if generically.

secured from being a loose part or removal and
replacement activities

A UT examination of the fuel assembly support pad

screw or a technical justification for removal of the fuel

assembly support pad may be necessary.

Analytical efforts could be performed on a generic basis

for the B&W units. The NDE inspection standard could

also be developed generically.

Page A-56 N/A Observable Effects: Observable Effects: Editorial change

A volumetric examination (UT) of the bolts and a visual
A volumetric examination (UT) of the bolts and a visual (VT-3) examination of the bolt locking devices are to be

(VT-3) examination of the bolt locking devices performed.

Page A-58 N/A , Representative rejected lower grid shock pad 0 Representative rejected lower grid shock pad Editorial change
bolts are to be removed for laboratory testing to bolts may need to be removed for laboratory and methodology

testing to confirm the UT inspection results revision
confirm the UT inspection results and IGSCC and IGSCC mechanism, or to identify any

Page 45 of 59



Section or NRC RAI Current Wording. Proposed. Revision Remarks
page ofi, .

WCAP-
17096 Rev. 2 ,__.___.__._.__. ._.. _.:. _ "____"._

mechanism, or to identify any other failure other failure mechanism(s)

mechanism(s)
NOTE: One alternative to removing representative
UT rejected bolts for laboratory examination is toNOTE: One alternative to removing representative

UT rejected bolts for laboratory examination is to re- re-inspect all bolts at the next refueling outage if

inspect all bolts at the next refueling outage if continued operation for one additional fuel cycle

Continued operation for one additional fuel cycle can can be supported by a technical evaluation. Other

be supported by a technical evaluation. Other possible options such as replacement of a

possible options such as replacement of a predefined predefined bolt pattern may also be pursued.

bolt pattern may also be pursued. Based on the results of lower grid shock pad
bolt UT inspection and any laboratory test

Based on the results of lower grid shock pad bolt results, perform an evaluation to assess future

UT inspection and laboratory test results, lower grid shock pad bolt failure potential.
perform an evaluation to assess future lower grid The changes to the peak stress at the bolt head-

to-shank fillet region as a result of the
shock pad bolt failure potential. The changes to

identified failures should be included for
the peak stress at the bolt head-to-shank fillet evaluation of increased susceptibility to SCC.
region as a result of the identified failures should
be included for evaluation of increased
susceptibility to SCC.

Page A-58 N/A Existing Documentation: Existing Documentation: Editorial change

An NRC-accepted crack growth rate for Alloy A-286 or
An NRC-accepted crack growth rate for Alloy A-2S6 or Alloy X-750 material is not currently available.
Alloy X-750 material is not currently available. However, the PWROG project (PA-MSC-350, AREVA
However, the PWROG project (PA-MSC-350) has document 51-9079485-000) has identified some CGR
identified some CGR data that is currently available for a data that is currently available. A CGR based life

f bilit analysis has not been performed for any structural bolts.
feasibiy study of a life assessment approach, if desired. Based on the available CGR data, a life assessment

based entirely on the CGR without considering crack
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initiation is judged unlikely to yield acceptable results.

Page A-59 N/A Observable Effects: Observable Effects: Editorial change

A volumetric examination (UT) of the studs/nuts or bolts
A volumetric examination (UT) of the studs/nuts or bolts and a visual (VT-3) examination of the stud/nut or bolt

and a visual (VT-3) examination of the stud/nut or bolt locking devices are to be performed.

locking devices

Page A-61 N/A Representative rejected LTS studs/nuts or bolts Representative rejected LTS studs/nuts or Editorial change

are to be removed for laboratory testing to bolts may need to be removed for laboratory and methodology
testing to confirm the UT inspection results revision

confirml the UT inspection results and IGSCC and IGSCC mechanism, or to identify any

mechanism, or to identify any other failure other failure mechanism(s)

mechanism(s)
NOTE: One alternative to removing representative

NOTE: One alternative to removing representative UT rejected bolts for laboratory examination is to

UT rejected bolts for laboratory examination is to re- re-inspect all bolts at the next refueling outage if

inspect all bolts at the next refueling outage if continued operation for one additional fuel cycle

continued operation for one additional fuel cycle can can be supported by a technical evaluation. Other

be supported by a technical evaluation. Other possible options such as replacement of a

possible options such as replacement of a predefined predefined bolt pattern may also be pursued.

bolt pattern may also be pursued.
Based on the results of LTS bolt UT

Based on the results of LTS bolt UT inspection inspection and any laboratory test results.

and laboratory test results. perform an evaluation perform an evaluation to assess future LTS
stud/nut or bolt failure potential. The changes

to assess future LTS stud/nut or bolt failure to the peak stress at the bolt head-to-shalnk
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potential. The changes to the peak stress at the fillet region o0 stud/nut thread region as a
result of the identified failures should bebolt head-to-shank fillet region or stud/nut icue o vlaino nrae
included for evaluation of increased

thread region as a result of the identified failures susceptibility to SCC.

should be included for evaluation of increased

susceptibility to SCC.

Page A-61 N/A Existing Documentation: Existing Documentation: Editorial change

An NRC-accepted crack growth rate for Alloy A-286 or

An NRC-accepted crack growth rate for Alloy A-286 or Alloy X-750 material is not currently available.

Alloy X-750 material is not currently available. However, the PWROG project (PA-MSC-350, AREVA

However, the PWROG project (PA-MSC-350) has document 51-9079485-000) has identified some CGR

identified some CGR data that is currently available for a data that is currently available. A CGR based life
analysis has not been performed for any structural bolts.

stuy o assessment aesie. Based on the available CGR data, a life assessment
based entirely on the CGR without considering crack
initiation is judged unlikely to yield acceptable results.

Pages B-2 RAI 15. [see original flowcharts] [see modified flowcharts] All flowcharts
through B-24 RAI 16, modified and

RAI 21, edited to align
RAI 22. with RAI
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Section or NRC RAI Current Wording Pkioposefd.:Revision Remarks

WCAP-
17096 Rev.2

and RAI 23 responses, edits.
and changes
detailed in rnain
text for each
primary and
expansion
component itern
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Original Table 5-1

Table 5-1 Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Items

Develop Generic
Acceptance Criteria?..

NDE
Component Item Analytical Standard Comments

Primary Items

Plenum Cover Assembly & Core Yes Yes
Support Shield Assembly

Plenum cover weldment rib pads

Plenum cover support flange

CSS top flange

Core Support Shield Assembly Yes Yes Analytical efforts applicable to both

CSS cast outlet nozzles ONS-3 and DB could be performed,
(Applicable to ONS-3 and DB although un it-specific analytical efforts

may provide additional margin for one or
only)"- both units.

Core Support Shield Assembly Yes Yes A unit-specific bypass analytical effort is
CSS \'ent valve discs' -required for DB, since the number of vent

valves is different.

Core Support Shield Assembly Yes Yes Analytical efforts could be performed on a
CSS vent valve top retaining ring generic basis for all B&W units, although

to runit-specific analytical efforts may provide

CSS vent valve bottom retaining ring additional margin (particularly for DB).

CSS vent valve disc shaft or hinge
pinl
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Table 5-1 Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Itenis

Develop Generic
Acceptance Criteria?..

NDE
Component Item Analytical Standard Comments

Core Support Shield Assembly No Yes Due to the variations in bolt materials used

Upper core barrel (UCB) bolts and and loadings among the units, unit-specific

their locking devices analytical efforts are required. The generic
efforts have already been completed in the
PWROG PA-MSC-350 work.

Core Barrel Assembly No Yes Due to the variations in bolt materials used

Lower core barrel (LCB) bolts and and loadings among the units, unit-specific

their locking devices analytical efforts are required. The generic
efforts have already been completed in the
PWROG PA-MSC-350 work.

Core Barrel Assenibly Yes N/A There are two designs (ONS-1 and TMI-1

Baffle-to-former bolts are one design, and the other five units are
the second design).

Core Barrel Assembly Yes Yes

Baffle plates

Core Barrel Asseniblv N/A Yes There are two designs (ONS-1 and TMI-1

Locking devices. including locking are one design and the other five units are

welds, of baffle-to-former bolts and the second design).

internal baftle-to-baffle bolts

Lower Grid Assembly Yes Yes

Alloy X-750 dowel-to-guide block
welds
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Table 5-1 Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Itemns

Develop Generic
Acceptance Criteria?..

NDE
Component Item Analytical Standard Comments

Incore Monitoring Instrumentation Yes Yes
(IMI) Guide Tube Assembly

IMI guide tube spiders

IMI guide tube spider-to-lower grid
rib section welds

Expansion Items

Upper or Lower Grid Assembly Yes Yes

Alloy X-750 dowel-to-upper grid fuel
assembly support pad welds or
Alloy X-750 dowel-to-lower grid fuel
assembly support pad welds

Control Rod Guide Tube Assembly No Yes Reactivity analyses are dependent upon
CRGT spacer castings fuel loading and must be performed on a

unit-specific basis.

Core Barrel Assembly Yes Yes Analytical efforts for the UTS bolt failures

Upper thermal shield (UTS) bolts and could be performed on a generic basis for

their locking devices all units except TMI-1, although use of
unit-specific loadings could reduce the
conservatism for some units.

Core Barrel Assembly No No There are only two units: one has

Surveillance specimen holder tube studs/nuts and the other has bolts.

(SSHT) studs/nuts (CR-3) or bolts
(DB) and their locking devices
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Table 5-I Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Items

Develop Generic
Acceptance Criteria?...

NDE
Component Item Analytical Standard Comments

Core Barrel Assembly Yes N/A

Coore barrel cylinder (including
vertical and circumferential seam
welds)

Former plates

Core Barrel Assembly Yes N/A There are two designs (ONS-I and TMI-1

Baffle-to-baffle bolts are one design, and the other five units are
the second design).

Core barrel-to-former bolts

Core Barrel Assembly Yes N/A

Locking devices, including locking
welds, for the external
baffle-to-baffle bolts and core
barrel-to-former bolts

Lower Grid Assembly Yes Yes

Lower grid fuel assembly support pad
items: pad. pad-to-rib section welds,
Alloy X-750 dowel, cap screw, and
their locking welds

(Note: The pads. dowels, and cap
screws are included because of TE/IE
of the welds.)

Lower Grid Assembly No No TMI unit-specific

Lower grid shock pad bolts and their
locking devices (TMI only)
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Table 5-1 Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Items

Develop Generic
Acceptance Criteria?("

NDE
Component Item Analytical Standard Comments

Lower Grid Assembly No Yes Due to the variations in stud/nut or bolt

Lower thermal shield studs/nuts or materials used and loadings among the

bolts (LTS) and their locking devices units, unit-specific analyses are required.

Flow Distributor Assembly. Yes Yes Analytical efforts for the FD bolts could be

Flow distributor (FD) bolts and their performed on a generic basis (for all units

locking devices except TMI-1). although unit-specific
analyses could decrease the conservatism
for some units.

Notes:
I. Analytical efforts include finite element analysis or fracture mechanics analysis. An NDE inspection standard contains

examples of acceptable and unacceptable visual indications or ultrasonic testing flaw sizes.
2 These items may potentially be removed from examination ifa records search identifies that actual material heats used

for fabrication could be screened out as not being susceptible to the themial aging degradation mechanism.
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Revised Table 5-1

Table 5-I Applicability of Potential Generic Acceptance Criteria for B&W-Desigin Primary and
Expansion Component Items

Develop Generic
Acceptance Criteria?...

NDE
Component Item Analytical Standard Comments

Primary Items

Plenum Cover Assembly & Core Yes Yes A generic core clamping evaluation can be
Support Shield Assembly performed.

Plenum cover weldment rib pads

Plenum cover support flange

CSS top flange

Control Rod Guide Tube Assembly N/A Yes A generic degraded casting evaluation can

CRGT spacer castings be performed.
Reactivity analyses, if necessary, are
dependent upon fuel loading and must be
performed on a unit-specific basis.

Core Support Shield Assembly N/A Yes

CSS vent valve top retaining ring

CSS vent valve bottom retaining ring

Core Support Shield Assembly No Yes Due to the variations in bolt materials used

Upper core barrel (UCB) bolts and and loadings among the units, unit-specific

their locking devices analytical efforts are required. The generic
efforts have already been completed in the
PWROG PA-MSC-350 work.
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Table 5-1 Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Items

Develop Generic
Acceptance Criteria?"'

NDE
Component Item Analytical Standard Comments

Core Barrel Assembly No Yes Due to the variations in bolt materials used

Lower core barrel (LCB) bolts and and loadings among the units, unit-specific

their locking devices analytical efforts are required. The generic
efforts have already been completed in the
PWROG PA-MSC-350 work.

Core Barrel Assembly Yes Yes There are two slightly different designs

Baffle-to-former bolts that need to be analyzed.

Core Barrel Assembly Yes Yes

Baffle plates

Core Barrel Assembly N/A Yes There are two slightly different designs

Locking devices, including locking that need to be analyzed.

welds, of baffle-to-former bolts and
internal baffle-to-baffle bolts

Flow Distributor Assembly Yes Yes Analytical efforts for the FD bolts could be

Flow distributor (FD) bolts and their performed on a generic basis (for all units

locking devices except TMI-1), although unit-specific
analyses could decrease the conservatism
for some units.

Lower Grid Assembly N/A Yes A generic evaluation of the minimum

Alloy X-750 dowel-to-gUide block number of needed guide blocks can be

welds performed.

Page 56 of 59



Table 5-1 Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Items

Develop Generic
Acceptance Criteria?..

NDE
Component Item Analytical Standard Comments

Incore Monitoring Instrumentation Yes Yes
(IMI) Guide Tube Assembly

IMI guide tube spiders

IMI guide tube spider-to-lower grid
rib section welds

Expansion Items

tipper or Lower Grid Assembly N/A Yes A generic evaluation of the consequences

Alloy X-750 dowel-to-upper grid fuel of failure of the weld, and if necessary, any

assembly support pad welds or additional examination required to confirm

Alloy X-750 dowel-to-lower grid fuel functional acceptability can be performed.

assernbly support pad welds (Note: Davis-Besse is an exception for the
upper welds.)

Core Barrel Assembly Yes Yes Analytical efforts for the UTS bolt failures

Upper thermal shield (UTS) bolts and could be performed on a generic basis (for

their locking devices all units except TMI-1), although use of
unit-specific loadings could reduce the
conservatism for some units.

Core Barrel Assenibly No No There are only two units: one has

Surveillance specimen holder tube studs/nuts and the other has bolts, so unit-

(SSHT) studs/nuts (CR-3) or bolts specific analyses are required.

(DB) and their locking devices

Core Barrel Assembly Yes N/A

Core barrel cylinder (including
vertical and circumferential seam
welds)

Former plates
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Table 5-1 Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Items

Develop Generic
Acceptance Criteria?"'

NDE
Component Item Analytical Standard Comments

Core Barrel Assembly Yes N/A There are two slightly different designs

Baffle-to-baffle bolts that need to be analyzed.

Core barrel-to-former bolts

Core Barrel Assembly N/A N/A

Locking devices, including locking
welds, for the external
baffle-to-baffle bolts and core
barrel-to-former bolts

Lower Grid Assembly N/A Yes An evaluation of the lower grid assembly

Lower grid fuel assembly support pad items of the consequences of failure for
items: pad. pad-to-rib section welds, each item and, if necessary, any additional

Alloy X-750 dowel, cap screw, and examination required to confirm functional

their locking welds acceptability could be performed
generically.

(Note: The pads, dowels, and cap

screws are included because of [E of
the welds.)

Lower Grid Assembly No No TMI unit-specific

Lower grid shock pad bolts and their
locking devices (TMI only)

Lower Grid Assembly Yes Yes Generic efforts can be performed for 1)

Lower thermal shield studs/nuts or stud/nut and 2) bolt materials, although use

bolts (LTS) and their locking devices of unit-specific analyses could decrease the
conservatism for some units.
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Table 5-1 Applicability of Potential Generic Acceptance Criteria for B&W-Design Primary and
Expansion Component Items

Develop Generic
Acceptance Criteria?...

NDE
Component Item Analytical Standard Comments

Notes:
I Analytical efforts include finite element analysis or fracture mechanics analysis. An NDE inspection standard contains

examples of acceptable and unacceptable visual indications or ultrasonic testing flaw sizes; the generic portion to be
developed includes the item description, fabrication records information, function definition, operating history, the
degradation mechanism(s) of interest, relevant conditions to be reported for further evaluation, and any unit-specific
infoniation.
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