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419 Reactor Vessel Surveillance Program

A. Program Description

The Reactor Vessel Surveillance Program complies with the guidelines for an
acceptable Integrated Surveillance Program described in NUREG-1801, Section
X1.M31, Reactor Vessel Surveillance. This program manages reduction in fracture
toughness of reactor vessel beltline materials to assure that the pressure boundary
function of the reactor pressure vessel is maintained for the period of extended
operation.

VYNPS is a participant in the Boiling Water Reactor Vessel and Internals Project
(BWRVIP) Integrated Surveillance Program (ISP) as approved by License
Amendment 218. This program monitors changes in the fracture toughness
properties of ferritic materials in the reactor pressure vessel (RPV) beltline region.
As BWRVIP-ISP capsule test reports become available for RPV materials
representative of VYNPS, the actual shift in the reference temperature for nil-ductility
transition of the vessel material may be updated. In accordance with 10CFR50
Appendix H, VYNPS reviews relevant test reports to assure compliance with fracture
toughness requirements and P-T limits.

(Ref. Bases Section 3/4.6.A, VYNPS Technical Specifications)

BWRVIP-116, “BWR Vessel and Internals Project Integrated Surveillance Program
(ISP) Implementation for License Renewal,” describes the design and
implementation of the ISP during the period of extended operation. BWRVIP-116
identifies additional capsules, their withdrawal schedule, and contingencies to ensure
that the requirements of 10CFR50 Appendix H are met for the period of extended
operation.

(Ref. Commitment Report BWRVIP-116-01)

This program is credited in the following.

¢ AMRM-31, Reactor Pressure Vessel

B. Evaluation

1. Scope of Program

The Reactor Vessel Surveillance Program includes all reactor vessel beltline
materials as defined by 10 CFR 50 Appendix G, Section II.F.

2. Preventive Actions

No actions are taken as part of this program to prevent aging effects or mitigate
aging degradation.
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3. Parameters Monitored/Inspected

The Reactor Vessel Surveillance Program monitors reduction of fracture
toughness of reactor vessel beltline materials due to neutron irradiation
embrittement. The BWRVIP ISP uses existing BWRVIP-ISP surveillance
capsules in BWR plants, as well as supplemental capsules irradiated in host
plants, to provide data which bounds all operating plants. The capsules in the
VYNPS vessel are spares, not currently scheduled for withdrawal. VYNPS plate
and weld metal is represented by the surveillance capsule in Susquehanna

Unit 1.
(Ref. Section 3.1, BVY 03-29)

4. Detection of Aging Effects

The Reactor Vessel Surveillance Program detects the effects of reduction of
fracture toughness prior to loss of the reactor vessel intended function in
accordance with the information provided in Monitoring and Trending.

5. Monitoring and Trending

The Reactor Vessel Surveillance Program uses existing BWRVIP-ISP
surveillance capsules in BWR plants, as well as supplemental capsules irradiated
in host plants, to provide data which bounds all operating plants. The capsules in
the VYNPS vessel are spares, not currently scheduled for withdrawal. VYNPS
plate and weld metal is represented by the surveillance capsule in Susquehanna

Unit 1.
(Ref. Section 3.1, BVY 03-29)

Representative capsule data will be evaluated using the methods in Regulatory
Guide 1.99 in accordance with Appendix G to 10CFR50 for the determination of
the actual shift in the reference temperature for nil-ductility transition (RTypr) of
the vessel material. Charpy shift results will be used to reevaluate embrittiement
projections for vessel beltline materials represented by materials in the capsule.
If changes to pressure-temperature limits are required due to a reassessment of
limiting RTnor values, changes to the licensing basis will be requested.

(Ref. Section 3.1, BVY 03-29)

Enhancement: The Reactor Vessel Surveillance Program wili be enhanced t

o
proceduralize (in PP 7027 or a new procedure) the data analysis, acceptance:}
criteria, and corrective actions described in this program description.

Although there are no plans to remove additional material surveillance
specimens from VYNPS, the remaining two surveillance capsules will continue to

reside in the RPV as a contingency.
(Ref. Section 3.1, BVY 03-29)
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6. Acceptance Criteria

VYNPS embrittlement projections will comply with 10CFR50 Appendix G limits
for the period of extended operation.

RTnor for material in the beltline will remain below screening criterion using end
of life fluence.

Enhancement: The Reactor Vessel Surveillance Program will be enhanced to
proceduralize (in PP 7027 or a new procedure) the data analysis, acceptance
criteria, and corrective actions described in this program description.

§ Acceptable pressure-temperature curves for heatup and cooldown of the unit will
be maintained in Technical Specifications. The operational EFPY shall not

Fre exceed the Technical Specification limits for the pressure-temperature curves.
; } (Ref. Section 3/4.6, VYNPS Technical Specifications)

' 7. Corrective Actions
Specific corrective action and confirmation will be implemented as follows.

H If embrittlement projections drop below 50 ft-lbs, the margins of safety against
fracture will be demonstrated to be equivalent to those of Appendix G of ASME
Section XI. This could be accomplished by demonstrating that the equivalent
Margin Analysis documented in BWRVIP-74 represents a bounding evaluation
for the VYNPS reactor vessel.

If RTnpr for material in the beltline is projected to exceed the screening criterion
o using end of life fluence, VYNPS may implement flux reduction programs that are
} reasonably practicable to avoid exceeding this criterion. If no reasonably
e practicable flux reduction program will avoid exceeding the screening criteria,
VYNPS will submit a safety analysis to determine actions to prevent potential
failure of the reactor vessel as a result of postulated events if continued operation
beyond the screening criterion is allowed.

} : Enhancement: The Reactor Vessel Surveillance Program will be enhanced to
proceduralize (in PP 7027 or a new procedure) the data analysis, acceptance
J criteria, and corrective actions described in this program description.

If a capsule is not withdrawn as scheduled by BWRVIP-ISP, the NRC will be
} notified and the withdrawal schedule will be updated and submitted to the NRC.
i (Ref. Section 5.7, BWRVIP-86-A)
8. Confirmation Process

This attribute is discussed in Section 2.0, Background.
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9. Administrative Controls
This attribute is discussed in Section 2.0, Background.
10. Operating Experience

Operating experience provides assurance that the program will be effective in
managing effects of aging so that components crediting this program can perform
their intended function consistent with the current licensing basis during the
period of extended operation. The fact that VYNPS now participates in the
BWRVIP ISP ensures that future operating experience from all participating
BWRs will be factored into this program. For more information on applicable
operating experience, see VYNPS Report LRPD-05, Operating Experience
Review Results.

C. References
10CFR50, Appendix G, Fracture Toughness Requirements, U.S. NRC

10CFR50, Appendix H, Reactor Vessel Material Surveillance Program
Requirements, U.S. NRC

BVY 03-29, Technical Specifications Proposed Change No. 258, RPV Fracture
Toughness and Material Surveillance Requirements, March 26, 2003

BWRVIP-86-A, BWR Vessel and Internals Project Updated BWR Integrated
Surveillance Program (ISP) Implementation Plan, EPRI Report 1003346, October
2002

Commitment Report BWRVIP-116-01, BWRVIP ISl Implementation for License
Renewal, 9/17/2003 ’

PP 7027, Rev. 03, LPC 00, Reactor Vessel Internals Management Program

VYNPS Technical Specification, Amendment 228

D. Summary

The Reactor Vessel Surveillance Program ensures that reactor vessel embrittlement
is monitored and corrective actions are taken prior to exceeding allowable limits.
The Reactor Vessel Surveillance Program provides reasonable assurance that aging
effects will be managed such that applicable components will continue to perform
their intended functions consistent with the current licensing basis for the period of
extended operation.
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The following enhancement will be initiated prior to the period of extended operatioh.

Attributes Affected

Enhancement

5. Monitoring and Trending
6. Acceptance Criteria
7. Corrective Actions

The Reactor Vessel Surveillance Program
will be enhanced to proceduralize (in
PP 7027 or a new procedure) the data
analysis, acceptance criteria, and corrective
actions described in this program
description.




X1.M31 REACTOR VESSEL SURVEILLANCE

Program Description

The Code of Federal Regulations, 10 CFR Part 50, Appendix H, requires that peak neutron
fluence at the end of the design life of the vessel will not exceed 10" nfcm? (E >1MeV), or that
reactor vessel beltline materials be monitored by a surveillance program to meet the American
Society for Testing and Materials {ASTM) E 185 Standard. However, the surveillance program
in ASTM E 185 is based on plant operation during the current license term, and additional
surveillance capsules may be needed for the period of extended operation. Alternatively, an
integrated surveillance program for the period of extended operation may be considered for a
set of reactors that have similar design and operating features in accordance with 10 CFR
Part 50, Appendix H, Paragraph 11.C. Additional surveillance capsules may also be needed for
the period of extended operation for this alternative.

The existing reactor vessel material surveillance program provides sufficient material data and
dosimetry fo monitor irradiation embrittiement at the end of the period of extended operation,
and to determine the need for operating restrictions on the inlet temperature, neutron spectrum,
and neutron flux. If surveillance capsules are not withdrawn during the period of extended
operation, operating restrictions are to be established to ensure that the plant is operated under
the conditions to which the surveillance capsules were exposed.

All capsules in the reactor vessel that are removed and tested must meet the test procedures
and reporting requirements of ASTM E 185-82, to the extent practicable, for the configuration of
the specimens in the capsule. Any changes to the capsule withdrawal schedule, including spare
capsules, must be approved by the Nuclear Regulatory Commission (NRC) prior to
implementation. Untested capsules placed in storage must be maintained for future insertion.

An acceptable reactor vessel surveillance program consists of the following:

1.  The extent of reactor vessel embrittlement for upper-shelf energy and pressure-
temperature limits for 60 years is projected in accordance with the NRC Regulatory Guide
(RG) 1.99, Rev. 2, “Radiation Embrittlement of Reactor Vessel Materials.” When using
NRC RG 1.99, Rev. 2, an applicant has a choice of the following:

a. Neutron Embrittlement Using Chemistry Tables

An applicant may use the tables in NRC RG 1.99, Rev. 2, to project the extent of reactor
vessel neutron embrittlement for the period of extended operation based on material
chemistry and neutron fluence. This is described as Regulatory Position 1 in the RG.

b. Neutron Embrittlement Using Surveillance Data

When credible surveillance data is available, the extent of reactor vessel neutron
embrittlement for the period of extended operation may be projected according to
Regulatory Position 2 in NRC RG 1.99, Rev. 2, based on best fit of the surveillance data.
The credible data could be collected during the current operating term. The applicant may
have a plant-specific program or an integrated surveillance program during the period of
extended operation to collect additional data.

NUREG-1801, Rev. 1 XiM-102 September 2005
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An applicant that determines embrittiement by using the NRC RG 1.99, Rev. 2, tables
(see item 1[a], above) uses the applicable limitations in Regulatory Position 1.3 of the RG.
The limits are based on material properties, temperature, material chemistry, and fluence.

An applicant that determines embrittlement by using surveillance data (see item 1[b],
above) defines the applicable bounds of the data, such as cold leg operating temperature
and neutron fluence. These bounds are specific for the referenced surveillance data. For
example, the plant-specific data could be collected within a smaller temperature range

than that in the RG.

All pulled and tested capsules, unless discarded before August 31, 2000, are placed in
storage. (Note: These specimens are saved for future reconstitution use, in case the
surveillance program is reestablished.)

If an applicant has a surveillance program that consists of capsules with a projected
fluence of less than the 60-year fluence at the end of 40 years, at least one capsule is to
remain in the reactor vessel and is tested during the period of extended operation. The
applicant may either delay withdrawal of the last capsule or withdraw a standby capsule
during the period of extended operation to monitor the effects of long-term exposure to
neutron irradiation.

If an applicant has a surveillance program that consists of capsules with a projected
fluence exceeding the 60-year fluence at the end of 40 years, the applicant withdraws one
capsule at an outage in which the capsule receives a neutron fluence equivalent to the 60-
year fluence and tests the capsule in accordance with the requirements of ASTM E 185.
Any capsules that are left in the reactor vessel provide meaningful metallurgical data (i.e.,
the capsule fluence does not significantly exceed the vessel fluence at an equivalent of
60 years). For example, in a reactor with a lead factor of three, after 20 years the capsule
test specimens would have received a neutron exposure equivalent to what the reactor
vessel would see in 60 years; thus, the capsule is to be removed because further
exposure would not provide meaningful metallurgical data. Other standby capsules are
removed and placed in storage. These standby capsules (and archived test specimens
available for reconstitution) would be available for reinsertion into the reactor if additional
license renewals are sought (e.g., 80 years of operation). If all surveillance capsules have
been removed, operating restrictions are to be established to ensure that the plant is
operated under conditions to which the surveillance capsules were exposed. The
exposure conditions of the reactor vessel are monitored to ensure that they continue to be
consistent with those used to project the effects of embrittiement to the end of license. If
the reactor vessel exposure conditions (neutron flux, spectrum, irradiation temperature,
etc.) are altered, then the basis for the projection to 60 years is reviewed; and, if deemed
appropriate, an active surveillance program is re-instituted. Any changes to the reactor
vessel exposure conditions and the potential need to re-institute a vessel surveillance
program is discussed with the NRC staff prior to changing the plant's licensing basis.

Applicants without in-vessel capsules use alternative dosimetry to monitor neutron fluence
during the period of extended operation, as part of the aging management program (AMP)
for reactor vessel neutron embrittlement.

The applicant may choose to demonstrate that the materials in the inlet, outlet, and safety
injection nozzles are not controlling, so that such materials need not be added to the

material surveillance program for the license renewal term.

September 2005 - XI M-103 NUREG-1801, Rev. 1



The reactor vesse! monitoring program provides that, if future plant operations exceed the
limitations or bounds specified in item 2 or 3, above (as applicable), such as operating at a
lower cold leg temperature or higher fluence, the impact of plant operation changes on the
extent of reactor vessel embrittiement will be evaluated and the NRC will be notified. An
applicant without capsules in its reactor vessel is to propose reestablishing the reactor
vessel surveillance program to assess the extent of embrittlement. This program will consist
of (1) capsules from item 6, above; (2) reconstitution of specimens from item 4, above;
and/or (3) capsules made from any available archival materials; or (4) some combination of
the three previous options. This program could be a plant-specific program or an integrated

surveillance program.
Evaluation and Technical Basis

Reactor vessel surveillance program is plant-specific, depending on matters such as the
composition of limiting materials, availability of surveillance capsules, and projected fluence
levels. In accordance with 10 CFR Part 50, Appendix H, an applicant submits its proposed
withdrawal schedule for approval prior to implementation. Thus, further staff evaluation is

required for license renewal.

References

10 CFR Part 50, Appendix H, Reactor Vessel Material Surveillance Program Requirements,
Office of the Federal Register, National Archives and Records Administration, 2005.

ASTM E-185, Standard Recommended Practice for Surveiflance Tests for Nuclear Reactor
Vessels, American Society for Testing Materials, Philadelphia, PA. (Versions of ASTME-
185 to be used for the various aspects of the reactor vessel surveillance program are as

specified in 10 CFR Part 50, Appendix.)

NRC Regulatory Guide 1.99, Rev. 2, Radiation Embrittlement of Reactor Vessel Materials,
U.S. Nuclear Regulatory Commission, May 1988.

NUREG-1801, Rev. 1

XI M-104 September 2005
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A.2.1.26 Reactor Vessel Surveillance Program

VYNPS is a participant in the Boiling Water Reactor Vessel and Internals Project
(BWRVIP) Integrated Surveillance Program (ISP) as incorporated into the plant
Technical Specifications by Amendment 218. The Reactor Vessel Surveillance
Program monitors changes in the fracture toughness properties of ferritic materials in
the reactor pressure vessel (RPV) beltline region. As BWRVIP-ISP capsule test reports
become available for RPV materials representative of VYNPS, the actual shift in the
reference temperature for nil-ductility transition of the vessel material may be updated.
In accordance with Appendix H to 10CFR50, VYNPS reviews relevant test reports to
assure compliance with fracture toughness requirements and P-T limits.

BWRVIP-116, "BWR Vessel and Internals Project Integrated Surveillance Program
(ISP) Implementation for License Renewal," describes the design and implementation
of the ISP during the period of extended operation. BWRVIP-116 identifies additional
capsules, their withdrawal schedule, and contingencies to ensure that the requirements
of 10CFR50 Appendix H are met for the period of extended operation.

A.2.1.27 Selective Leaching Program

The Selective Leaching Program ensures the integrity of components made of cast
iron, bronze, brass, and other alloys exposed to a raw water, treated water, or
groundwater environment that may lead to selective leaching of one of the metal
components. The program includes a one-time visual inspection and hardness
measurement of selected components that may be susceptible to selective leaching to
determine whether loss of material due to selective leaching is occurring, and whether
the process will affect the ability of the components to perform their intended function
for the period of extended operation.

A.2.1.28 Service Water Integrity Program

The Service Water Integrity Program relies on implementation of the recommendations
of GL 89-13 to ensure that the effects of aging on the service water systems (SWS) will
be managed for the period of extended operation. The SWS include the service water,
residual heat removal service water, and alternate cooling systems. The program
includes component inspections for erosion, corrosion, and blockage and performance
monitoring to verify the heat transfer capability of the safety-related heat exchangers
cooled by SWS. Chemical treatment using biocides and chlorine and periodic cleaning
and flushing of redundant or infrequently used loops are the methods used to control or
prevent fouling within the heat exchangers and loss of material in SWS components.

Appendix A Updated Final Safety Analysis Report Supplement Page A-20
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B.1.24 REACTOR VESSEL SURVEILLANCE

Program Description

The Reactor Vessel Surveillance Program complies with the guidelines for an acceptable
Integrated Surveillance Program described in NUREG-1801, Section XI.M31, Reactor Vessel
Surveillance. This program manages reduction in fracture toughness of reactor vessel beltline
materials to assure that the pressure boundary function of the reactor pressure vessel is
maintained for the period of extended operation.

VYNPS is a participant in the Boiling Water Reactor Vessel and Internals Project (BWRVIP)
Integrated Surveillance Program (ISP) as approved by License Amendment 218. This program
monitors changes in the fracture toughness properties of ferritic materials in the reactor pressure
vessel (RPV) beltline region. As BWRVIP-ISP capsule test reports become available for RPV
materials representative of VYNPS, the actual shift in the reference temperature for nil-ductility
transition of the vessel material may be updated. In accordance with 10CFR50 Appendix H,
VYNPS reviews relevant test reports to assure compliance with fracture toughness requirements
and P-T limits.

BWRVIP-116, “BWR Vessel and Internals Project Integrated Surveillance Program (ISP)
Implementation for License Renewal,” describes the design and implementation of the ISP
during the period of extended operation. BWRVIP-116 identifies additional capsules, their

withdrawal schedule, and contingencies to ensure that the requirements of 10CFR50 Appendix H
are met for the period of extended operation.

NUREG-1801 Consistency

The Reactor Vessel Surveillance Program at VYNPS will be consistent with the program
described in NUREG-1801, Section Xi.M31, Reactor Vessel Surveillance, with one
enhancement.

Exceptions to NUREG-1801
None
Enhancements

The following enhancement will be initiated prior to the period of extended operation.

Appendix B Aging Management Programs and Activities Page B-78
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Attributes Affected Enhancement

5. Monitoring and Trending Actions The Reactor Vessel Surveillance Program will
6. Acceptance Criteria be enhanced to proceduralize the data analysis,
7. Corrective Actions acceptance criteria, and corrective actions
described in this program description.

Operating Experience

VYNPS is a participant in the Boiling Water Reactor Vessel and Internals Project (BWRVIP)
Integrated Surveillance Program (ISP) as incorporated into the plant Technical Specifications by
Amendment 218. The fact that VYNPS participates in the BWRVIP ISP ensures that future
operating experience from all participating BWRs will be factored into this program.

Conclusion

The Reactor Vessel Surveillance Program ensures that reactor vessel degradation is identified
and corrective actions are taken prior to exceeding allowable limits. The Reactor Vessel
Surveillance Program provides reasonable assurance that aging effects will be managed such
that applicable components will continue to perform their intended functions consistent with the
current licensing basis for the period of extended operation.

Appendix B Aging Management Programs and Activities Page B-79
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Section 4.4.20 presents conclusions regarding the effectiveness of this program for managing

aging effects.

3.4.21. Reactor Vessel Surveillance Program

The VYNPS Reactor Vessel Surveillance Program is a condition monitoring program, which
monitors reduction of fracture toughness of reactor vessel beltline materials due to irradiation
embrittlement. The attributes of this program are described in LRPD-02 (Ref. 5.17).

The resuits of OE reviews described in Section 2.0 are as follows.

item Issue OE Evaluation

Action ltem/ | BWRVIP-116 identifies additional VYNPS has committed to

Regulatory capsules, their withdrawal schedule, and | participate in the BWRVIP

Commitment | contingencies to ensure that the Integrated Surveillance Program

No.BWRVIP- | requirements of 10CFR50 Appendix H (ISP) thereby ensuring that

116_01 are met for the period of extended operating experience from all
operation. participating BWRs is factored into
' this program.

VYNPS to Plant specific surveillance requirements | Technical specification criteria

NRC Letter in technical specifications were replaced | assure continuing compliance with

BVY-03-028 | with NRC-endorsed BWRVIP integrated | 10 CFR 50 Appendix H

and surveillance program (ISP) criteria. requirements for managing

NRC to fracture toughness.

VYNPS Letter

NVY-04-027

Section 4.4.21 presents conclusions regarding the effectiveness of this program for managing

aging effects.

3.4.22. Service Water Integrity Program

The VYNPS Service Water (SW) Integrity Program is an inspection, monitoring, and testing
program, which manages loss of material, cracking and fouling on service water, residual heat
removal service water, and alternate cooling system components and structures and
components serviced by the service water systems. The attributes of this program, which relies
on implementation of recommendations of NRC Generic Letter (GL) 89-13, are described in
LRPD-02 (Ref. 5.17).

The resu\tsﬂof OE reviews described in Section 2.0 are as foliows.
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VYNPS program is consistent with the NUREG-1801 program with one exception; when reactor
head closure studs are removed for examination, either a surface or volumetric examination is -
allowed. Since cracking initiates on the outside surfaces of bolts and studs, a qualified surface
examination meeting the acceptance standards of IWB-3515 provides at least the sensitivity for
flaw detection that an end shot ultrasonic examination provides on bolts or studs. Therefore,
the VYNPS program is effective at managing loss of material and cracking for applicable
components (Ref. 5.17)

The Reactor Head Closure Studs Program has been effective at managing aging effects. The
Reactor Head Closure Studs Program provides reasonable assurance that the effects of aging
will be managed such that the applicable components will continue to perform their intended
functions consistent with the current licensing basis for the period of extended operation.

4.4.21. Reactor Vessel Surveillance Program

The Reactor Vessel Surveillance Program complies with the guidelines for an acceptable
program described in NUREG-1801, Section XI.M31, Reactor Vessel Surveillance. This
program manages reduction in fracture toughness of reactor vessel beltline materials to assure
that the pressure boundary function of the reactor pressure vessel is maintained for the period
of extended operation. (Ref. 5.17)

VYNPS is a participant in the Boiling Water Reactor Vessel and Internals Project (BWRVIP)
Integrated Surveillance Program (ISP) as incorporated into the plant Technical Specifications by
Amendment 218. This program monitors changes in the fracture toughness properties of ferritic
materials in the reactor pressure vessel (RPV) beltline region. As BWRVIP-ISP capsule test
reports become available for RPV materials representative of VYNPS, the actual shift in the
reference temperature for nil-ductility transition of the vessel material may be re-established. in
accordance with Appendix H to 10CFR50, VYNPS reviews relevant test reports and makes a
determination or whether or not a change in Technical specifications is required as a result of

the data. (Ref. 5.17)

BWRVIP-116, “BWR Vessel and Internals Project Integrated Surveillance Program (ISP)
Implementation for License Renewal,” describes the design and implementation of the ISP
during the period of extended operation. BWRVIP-116 identifies additional capsules, their
withdrawal schedule, and contingencies to ensure that the requirements of 10CFR50 Appendix
H are met for the period of extended operation. (Ref. 5.17)

The Reactor Vessel Surveillance Program has been effective at managing aging effects. The
Reactor Vessel Surveillance Program provides reasonable assurance that the effects of aging
will be managed such that the applicable components will continue to perform their intended
functions consistent with the current licensing basis for the period of extended operation.

4.4.22. Service Water integrity Program

Recent performance test and inspection results (2004) provide evidence that the program is
effective for managing aging effects for applicable components. For example, diesel generator
service water cooled heat exchanger performance testing revealed no significant performance
degradation, RHR heat exchanger inspection revealed no loss of material, cracking or fouling, a




Entergy Nucdlear Vermont Yankee, 11¢
Entergy Nuclear Operations, Inc.

g el
——r— Entefgy . 185 Old Ferry Road
Brattleboro, VF 05302-0500

March 26, 2003
BVY 03-29

‘ U.S. Nuclear Regulatory Comsnission
; ATTN: Document Control Desk
Washington, DC 20555

i Subject: Vermont Yankee Nuclear Power Station
License No. DPR-28 (Docket No. 50-271)
Technical Specifications Proposed Change No. 258

] RPYV Fracture Toughness and Material Surveillance Requirements

. Pursuant to 10CFR50.90, Vermont Yankee' (VY) hereby proposes to amend its Facility Operating
i License, DPR-28, by incorporating the attached proposed change imto the VY Technical
' Specifications. This proposed change adopts the Boiling Water Reactor Vessel and Internals Project
Integrated Surveillance Program and updates pressure and temperature limitations for the reactor
coolant system.

i Attachments 1 and 2 to this letter contain supporting information and the safety assessment for the
@ proposed change. Attachment 3 contains the determination of no significant hazards consideration.
‘ Attachment 4 provides a proposed change to the Updated Final Safety Analysis Report regarding the
Integrated Surveillance Program. Aftachment 5 provndes the marked-up version of the current
Technical Specification and Bases pages, and Attachment 6 is the xetyped Technical Specification and

Bases pages.

VY has reviewed the proposed change in accordance with 10CFR50.92 and concludes that the
proposed change does not involve a significant hazards consideration.

4 % VY has also determined that the proposed change satisfies the criteria for a categorical exclusion in
accordance with 10CFR51.22(cX9) and does not require an environmental review. Therefore,
pursuant to 10CFR51.22(b), no environmental impact statement or environmental assessment needs to

be prepared for this change.

P

Upon acceptance Of this proposed change by the NRC, VY requests that a license amendment be
issued prior to the next scheduled refueling outage (Spring 2004) for implementation within 60 days of
its effective date. A license amendment is required prior to the end of the next refueling outage
because current Technical Specifications for pressure-temperature limitations are only valid through
the end of the current operating cycle, and current requirements for the removal of reactor vessel
surveillance specimens would necessitate the removal of a surveillance capsule during the next
refueling outage. Accordingly, VY respectfully requests timely approval of this license amendment
request.

! Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc. are the licensees of the
Vermont Yankee Nuclear Power Station
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If you have any questions on this transmittal, please contact Mr. Len Gucwa at (802) 258-4225.

Sincerely,

kol X Badleyr

Michael A. Balduzzi
Vice President, Operations

STATE OF VERMONT )
¥ )ss
WINDHAM COUNTY )

Then personally appeared before me, Michael A. Balduzzi, who, being duly sworn, did state that he is Vice

President, Operations of the Vermont Yankee Nuclear Power Station, that he is duly authorized to execute and
file the foregoing document, and that the statements therein are true to the best of his knowledge and belief.

Al

Thomas B. Silko, Notary Public
My Commission Expires February 10, 2007

Attachments

cc: USNRC Region 1 Administrator
USNRC Resident Inspector - VYNPS
USNRC Project Manager - VYNPS
Vermont Department of Public Service
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License Amendments and Changes

The purpose of this note is to assist in clarifying use of the terms Amendment (to either the Facility
License or the PDAR/FSAR) and Change to tech specs; both were issued and/or used by the AEC/NRC
and VY in the VY Operating License revision process.

Amendments

Once the Operating License was granted, the AEC, and later the NRC, authorized revisions or
modifications to the Facility License by issuing Amendments. Initially, the AEC-issued Amendments
were used only to transmit approved revisions or modifications to the specific conditions and/or
requirements incorporated in the License; e.g., financial qualifications, owners, Commission-approved
environmental requirements requested by the states, increases in reactor power level, U-235 possession
limits). At the outset, the AEC did not use Amendments for approval of tech spec changes (see footnote
2, below).

The amendment numbers issued by the AEC started with No. 1 (dated April 21, 1972), which authorized ; ?
possession and use of additional Special Nuclear and Byproduct Materials. Subsequent AEC/NRC- e
issued Amendment Nos. have been sequential with no break in number continuity. The last —
Amendment, as of the date of preparation of this note (November 17, 1998), was No. 162, issued on f
September 1, 1998.

VY also used amendment numbers to amend its License Application, but only for the specific purpose of
identifying sequentially issued versions of the PDAR/FSAR, which form a part of the License .

Application. These Amendment Nos. also started with No. 1, thus replicating the first 35 AEC/NRC- H
issued Amendment Nos., but are unrelated thereto.

Changes

The AEC initially issued their approval of VY-proposed tech spec changes using Change Nos., but this
@)

procedure changed with time™.
VY assigned Proposed Change (PC) Nos. to its requests for tech spec revisions; this started with PC No.
1, dated June 16, 1972. However, there were a limited number of earlier requests that were not assigned
a PC No.

m The PDAR, and subsequently the ESAR, were revised by issuing Amendments 1 through 35 thereof. Amendment 10
of the PDAR became the FSAR on December 31, 1969, and subsequent changes were submitted continuing the Amendment
No. sequence. Amendment 35 of the FSAR became Rev. O of the UFSAR on July 20, 1982, in response to revisions to Part
50.71 dealing with updating of the FSAR. Subsequent issues of the UFSAR have been identified using Revision Nos.

@ The first 17 Change Nos. used by the AEC in approving tech spec changes proposed by VY were not associated or
correlated with Amendment Nos. This practice changed with the issuance of Change No. 18 on June 19, 1974, when the
AEC’s notification letter speciftcally stated that Amendment No. 7 to the License was issued “incorporating Change No. 18”.
(As an additional example, Amendment No. 12, issued on December 3, 1974, “include{d} Change No. 23 to the Technical
Specifications”.) The practice of using both an amendment number and a change number when approving proposed tech spec
changes ceased following the issuance of Change No. 29 on November 12, 1975. Thereafter, the NRC (the name of the
agency was changed in January 1975) dropped the use of Change Nos., and all subsequent tech spec changes were approved
using Amendment Nos. Page 2 of 38
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change Submitted Letter No. (C: TS Change)
No. Letter No.
Not 1/19/72 Reduction in Secondary Containment Negative Pressure Requirement
Assigned
Not 3410172 Tech Spec Change for Operation at 1% Power (Rod Worth vs. Moderate Density)
Assigned
1% License: Authorized operation to 1% of rated power (15.9 Mwt) 3121172 DPR-28 Issued
Authorization to receive, possess and use additional special nuclear and byproduct 421172 A-1
materials
Not 6/29/72 Clarification of Primary Containment testing requirements; admin changes 8/1/72 Cc2
Assigned
Not 716172 Bypass RPS scrams with MSIV closed 7124172 C-1
Assigned ,
Authorized operation to 20% rated power 911172 A-2
Technical Specification Changes Made in Conjunction With Issuance of Temporary o2 C-3
Operating License 912772
X Correction
; Authorized temporary operation to 100% rated power 10712472 A-3
1 6/16/72 Changes to Main Condenser Air Ejector Off-Gas (AQOG) System
6/16/72 AQG Madification Description and Operation (Attachment A of PC No.1)
7725(72 Supplement No. 1 9/18/72
Accepts
Modification
7126/73 Supplement No. 2 8/29/73
Accepts Suppl. 2
Clarifies responsibility of Advisory Group for Environmental Monitoring Program (from 1/10/73 C-4
; ASLB Hearing Transcript of 10/26)
2 10/12/72 MSIV Closure in Refuel, Shutdown or Startup Modes When Flow exceeds 50% Rated 3/6/73
2/12/73 Supplement No. 1 4/11/713 C-6
413173 Completion of modification (Authorizes
Modification)
5 12/20/72 Increase in Total Amount of U-235 For Fuel Rod Replagement Program 1/3/73 A-4
6 12/20/72 | Higher Peak Noble Gas Release Rate Prior to Fuel Sipping 1/3/73 C-5
' % Full Power License: Authorized Full Term Operation to 1593 Mwt 2/28/73 A-5
Reduces Respiratory Protection Factors in TS 4/30/73 C-7
Changes to Off-Gas System 2/16/73 (Changes involve
no USQ)
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NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change Submitted Letter No. (C: TS Change)
No. Letter No.
8 2/26/73 VY Interim Off-Gas Modification 5/1173
3/15/73 Supplement No. 1 Approves
4/4/73 Supplement No. 2 Modification
AEC Comments (5/14/73)
9 3/19/73 Increase in Noble Gas Activity Release Rate 4/5/73 Denied
10 4/9/73 Senior Control Room Operator License Requirements 5/3/73 C-8
(Modifies and
Approves)
11 5/23/73 Revised Definition for Abnormal Occurrences and Reporting Requirements 6/11/73 C-9
12 5/30/73 Corrective Update /17174 C-13
1/28/74 C-15
2/14114
Correction
4/10/74 C-17
13 8/15/73 Fuel Densification 8/24/73 C-10
14 9/18/73 First Reload License Submittal 11/16/73 No TS Change
required.
10/4/73 Supplement #1; Response to request for additional information
10/19/73 Effects of Inverted Control Blade Absorber Tubes; response to 9/5/73 request
11/12/73 Supplement 2, End of Cycle Reactivity Analysis
12/18/73 Additional confirmatory calculations
15 925173 Reduction in MAPLHGR for fuel assemblies with deviant enrichments 10/5773 C-11
16 11/6/73 Fuel Channel Wear, Investigation and Corrective Actions Taken 11/16/73 C-12
17 12/13/73 Increase in MAPLHGR (based on fuel densification model in GEGAP 111A) 1/4/74 C-14
18 2/21/74 Relief Valves settings 3/28/74 C-16
3/19/74 Supplement No. 1
3/19/74 Supplement No. 2
Clarifies condition requiring closed cycle operation 4/4/74 A-6
s Order to Inert Containment Atmosphere 6/19/74 A-7,C-18
19 3/8/14 Technical Specification Subsection 3.3 Control Rod System - Rod Drop Accident
20 5/21/74 Second Core Reload 12/3/74 A-12,C-23
WVY 74-17 | Supplement No. 1
7/26/74
WVY 74-25 | Supplement No. 2
8/23/74
20 WVY 74-33 | Request to load fuel pending approval of PC 10/21/74 A-10,C-21
9/25/74
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change Suobmitted Letter No. (C: TS Change)
No. Letter No.
21 WVY 74-5 | Proposed ECCS Modification 12/3/74 A-11,C-22
6/25/74
WVY 74-31 | Supplement No. 1
9/9/74 -
WVY 74-35 | Response to 9/11/74 RAI
10/1774
WVY 74-38 | Drawings to accompany response to 9/11/74 RAI
10/7/74
WVY 74-40 | Testing and Analysis of Recirc System Discharge Valves
- 10/9/74
WVY 74-45 | Second set of Independently Interlocked Contactors
10/29/74
WVY 74-51 | Supplement No. 2
11/13/74
WVY 74-61 | Correction to Supplement 2
12/9/74
22 WVY 74-16 | Removal of Neutron Flux Dosimeter/During First Refueling Outage 8/23/74 A-8,C-19
712574
23 WVY 74-47 | Revised ECCS Evaluation, GETAB and Revised Technical Specification 12127174
10/31/74 Comumission
WVY 75-70 | Supporting Information for Operation with Bypass Flow Holes Plugged Order
7/30/75
24 WVY 74-25 | Off-Gas System Isolation Instrumentation/Condenser Low Vacuum Trip Function 10/23/74 A-9,C-20
8/23/74
25 WVY 74-22 | Preliminary Evaluation of Core Configuration
8/20/74
26 WVY 75-17 | Full Power with Relief Valve Inoperable 5/21/75 A-13,C-24
3/3/75
27 WVY 74-64 | Incorporate Provisions of Reg. Guide 1.16 11/5/75 A-17,C-28
12/16/74
NRC letter (11/10/75) with enclosures missing from 11/5/73 letter
NRC letter (1/28/74) correction to 11/5/73 letter
28 WVY 75-24 | Corrections Necessitated by Previous License Amendments/Organizational Changes 5121175 A-14, C-25
3/20/75 2/14/75 (Notice)
29 WVY 75-31 | Limit Torus Suppression Pool Temperature (Response to NRC 2/14/75 letter) 10/8/75 A-16, C-27
331175
NRC Notice of Proposed Issuance of Amendment (7/15/75)
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NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change Submitted Letter No. (C: TS Change)
No. Letter No.
30 WVY 75-38 | Single Valve Failure/14.4 kW/ft Technical Specification Increase in LHGR 11712175 A-18, C-29
4/14/15
WVY 75-53 | Supplement 1
5/28/75 -
WVY 75-61 | Supplement 2
7/8/15 '
WVY 75-98 | Supplement 3
9/15/75
WVY 75-100 | Supplement 4
9122175
WVY 75-104 | Withdraws the 14.4kw/ft portion of PC No. 30
9123775
31 WVY 7547 | Standby Gas Treatment System 8/28/75 A-15, C-26
5/6/75
913 NRC issued Tech Spec requiring Increased Control Rod Surveiliance 3/11/76 A-20
32 WVY 75-64 | Byproduct Material License Incorporated into Technical Specifications 214177 A-31
T16/75
WVY 76-87 | Supplement 1
7/15/76
33 WVY 75-102 | Orderly Shutdown through Use of Open Cycle Upon Loss of Cooling Tower 11221/77 A-40
9/22/15
WVY 76-56 | Response to RAI of 4/7/76
5/10/76
WVY 77-26 | Supplemental Information
3/8/77
WVY 77-90 | State Authorization Letters (VT & NH)
9128177
34 WVY 75-71 | APRM Setdown into the Reactor Protection System 3/12/76 A-21
731175
WVY 75-83 | Supplement 1
B/28/75
35 WVY 75-82 | Snubber Surveillance to Protect Primary Coolant System /19776 A-24
8/27115
WVY 76-7 | Supplement 1
1/29/76
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change Submitted Letter Neo. (C: TS Change)
No. Letter No.
36 WVY 75-103 | Surveillance Interval Change from 15 to 18 Months 2/25/76 A-19
9/23/75
37 WVY 75-117 | Change Table 3.1.1: Operator Response to a Failed Instrument Channel 4/29/76 A-22
12/8175 -
38 WVY 76-39 | Changes Instrument & Electrical Surveillance Test Interval from a maximum of 18 to 22 472976 A-23
4/7/16 months
39 WVY 76-43 | Refueling of Reactor Core/Cycle 4 812176 A-25
4123176
WVY 76-59 | Supplement 1 8/23/76
5/25/76 Correction
WVY 76-77 | Response to RAT of 6/4/76
6/23/76
WVY 76-80 | Supplement 2
/6176
WVY 76-90 | Response to RAI of 7/12/76
7/19/76
40 -WVY 76-82 | Delete High Drywell Pressure Signal from Automatic Isolation for RHR Shutdown Withdrawn
7/8/16 Cooling Isolation Valves
WVY 77-11 | Response to RAI of 1/3/77
212171
WVY 78-39 | Withdrawal Letter
4/20/78
4] WVY 76-88 | Operation and Surveillance Requirements for CAD System (see WVY 76-67, dated Withdrawn
7/15/76 6/1/76)
FVY 83-62 | Withdrawal Letter
6/17/83
42 WVY 76-70 | Deletion of Testing of Standby Gas Treatment System Gaskets and Doors 1/19/79 A-49
6/8/76
WVY 78-45 | Supplement 1; Testing Requirements for SBGT System
5/11778
43 WVY 76-85 | Installation of 480 Volt Uninterruptible Power Supply/Emergency Core Cooling Valves 8/2116 A-26
7115576
44 WVY 76-83 | Modifies Conditions/Requirements for Discharge of Condenser Cooling from 9/6/75 to 9/6/76 A-28
7/8/76 5/31/76
WVY 77-29 | Status of Appendix B Environmental Monitoring Requirements after Completion of Phase
3/15/77 IV Open Cycle Testing

Page 7 of 38

T. Sitko review as part of UND 2003-101-04




NRC Approval
Proposed Initiated by Date Title Date Approved { (A: Lic. Amend)
Change Submitted Letter No. (C: TS Change)
No. Letter No.
45 WVY 76-89 | Replacement of Valve Position Limiters with Inline Orifices 872176 A-27
71516 8/23/76
Correction
46 WVY 76-154 | Drywell/Suppression Chamber Differential Pressure 1/31/79 A-50
12/10/76 2/28/79
Correction
WVY 77-42 | Supplement 1
4/14/77
WVY 78-46 | Additional Information
5/16/78
47 WVY 76-103 | Use of Dose Integrating Devices in High Radiation Areas 6/16/77 A-36
8/26/76
WVY 76-140 | Supplement 1
11/10/76
WVY 77-34 | Modification to prior submittals
3/30/77
48 WVY 76-102 | Change MAPLHGR Curves to Current Design Limits (LHGR/13.4 kw/ft) 2/10/77 A-30
8/26/76
49 WVY 76-101 | Spent and New Fuel Storage/Moving Racks in Spent Fuel Pool 9/15/77 A-37
11/5/76 (SE sent 6/10/77)
WVY 77-10 | Response to RAI of 1/11/77 6/20/77
2/1/77 (Suppl 1 To SE)
3/30/77 NRC Summary of 3/27/77 Meeting
WVY 77-36 | Response to RAI of 3/14/77
414177
WVY 77-44 | Response to RAT of 4/15/77
4/27/77
WVY 77-52 | Supplemental Dynamic Analysis in response to 3/14/77 Letter
SI177
WVY 77-59 | Modification of Description of supplemental Dynamic Analysis
6/3/77
50 WVY 76-108 | Recirculation Pump Discharge Valve and Bypass Valve Surveillance 3722177 A-32
9/2/76
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NRC Approval
Proposed | Inmitiated by Date Title Date Approved | (A: Lic. Amend)
Change Submitted Letter No. (C: TS Change)
No. Letter No,
5t WVY 76-109 | Single Recirculation Loop Settings and Limits Withdrawn
11/10/76
FVY 83-62 | Request to place PC on hold o -
6/117/83
FVY 86/22 | Withdrawn - See PC 132
3/12/86 ' : _
52 WVY 76-136 | Pressure-Temperature Limitations/10CFR Part 50, Appendix G 3723117 A-33
11/9476
53 WVY 76-121 | Expand Radiological Surveillance Program 4119777 A-35
10/15/16
54 WVY 76-133 | MAPLHGR Curve Correction to 1/3 Drilled Core Withdrawn (see NRC letter
11/5/76 of 3/25/77)
No VY Letter | Cycle 4 MAPLHGR Limits
No.
1/19/77
WVY 77-15 | Response to 2/15/77 telephone request
2/18/77
WVY 77-16 | Agreement to reanalyze LOCA response
2/23177
NRC letter (3/25/77) concludes no MAPLHGR restrictions required
WVY 77-80 | Withdrawal of Proposed Change
9/14/77
35 WVY 76-134 | Reactor Building Crane Surveillance Prior to Fuel Cask Handling 128177 A-29
11/8/76
56 WVY 76-151 | Exposure Dependent MCPR Operating Limits A/8/T7 A-34
12/3/76
WVY 77-30 | Response to 2/15/77 RAI
i
57 WVY 77-27 | RWM Operability Power Level Increase 9/30/77 A-39
3/9/77
58
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NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change Suhmitted Letter No. (C: TS Change)
No. Letter No.
59 WVY 77-31 { Fire Protection Systems (see WVY 77-8, dated 1/31/77, and NRC letter dated 12/2/76) 1713/78 A-43
3/18/77
6/16/77 NRC Revised sample fire protection Tech Specs
WVY 77-64 | Supplement 1: Modification of Proposed Change pages
7/14/77
WVY 77-73 | Restates VY position on Fire Protection Issues
8/18/77
WVY 77-105 | Supplement 2: Incorporates revisions agreed upon since 6/16/77 NRC letter revising
11/30/77 sample fire protection Tech Specs
WVY 80-57 | Self-Contained Breathing Apparatus for Control Room Personnel
4/7/80
60 WVY 77-60 | Administrative Radiation Protection Controls (Compliance to R.G. 1.8) 930177 A-39
6/8/77
61 WVY 77-69 | High Drywell Trip Setpoint Revision from 2.0 to 2.5 psig 217178 A-44
8/5/77
62 WVY 77-62 | Cycle 5 Reload 9/30/77 A-39
7177
WVY 77-71 | Supplement 1
812177
WVY 77-86 | Supplement 2: Response to RAI of 9/1/77
9/16/77
63 WVY 77-70 | Phase 5 Open Cycle Testing 9/30/77 A-38
8/8/77
WVY 77-77 | Supplemental Information
9/1/117
64 WVY 77-67 | Increase Circ Water ph Limit to 8.5
814177
WVY 78-7 | Supplemental Information: Basis page for change 7/31/78 A-46
1/30/78
WVY 78-283 | Calculations in support of PC (response to verbal request)
3/10/78
65 WVY 77-84 | Inservice Inspection Requirements 9/30/77 A-39
9/16/17
66 WVY 77-94 | MAPLHGR Limit Uprate 11/30/77 A-41
10712777
67 WVY 77-103 | Increase CR Scram Times Withdrawn
11/23/77
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change Submitted Letter No. (C: TS Change)
No. Letter No.
6/17/83 Withdrawal letter
FVY 83-62
68 WVY 77-100 | Administration Organization, Corporate Organization - Westboro Changes Denied
11/7/77 - 8/14/79
WVY 77-116 | Supplement] : Removal of Corporate and Plant Organization Charts Withdrawn
12/29/17
WVY 80-18 | Supplement 2: Revised Current Organizational Structure
1/25/80
WVY 80-61 | Withdrawal of Proposed Change
4/15/80
69 WVY 77-108 | Administrative - Monthly Reporting Requirement 12/25/77 A-42
11/22/77
70 WVY 77-115 | Coolant Leakage Limit/Augmented ISI Requirement (Outstanding portion cancelled by 6/20/18 A-45
12/29/77 WVY 82-39, PC No. 77, Supplement 1) {only includes
FVY 86-2 Withdrawal of PC No. 77, Supplement 1, and unapproved portions of PC Ne. 70 Item IIT)
1/6/86 :
7 WVY 78-25 | SRV Setpoint Requirements and Corrective Update Withdrawn
3/17/18
FVY 87-45 | Withdrawal of PC
4/27/87
72 WVY 78-14 | Safety-Relief Valve Surveillance Requirements mne/19
2/2518 Canceled by NRC
WVY 79-107 | Deletes PC from NRC Action Item List
9/19/79
73 WVY 78-59 | Reload S Licensing Submittal 10/10/78 A-47
6/21/78
WVY 78-64 | Response to RAI of 5/23/78
7/12/78
WVY 78-82 | Correction to 7/12/78 Letter
8/30/78
WVY 78-89 | Response to RAI of 8/31/78
9/20/78
Telecopy Responses to RAI of 9/29/79

10/5/78
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NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
73 WVY 79-30 | Supplement 1: MCPR Limits to end of Cycle 6 3/30/79 A-52
3/5/79
WVY 79-58 | APRM Gain adjustment
5/9/79
: Incorporates Physical Security Plan based on WVY 77-57 (5/25/77), WVY 78-100 2/23/79 A-51
Ak (12/1/78) and letter dated 2/12/79
74 WVY 78-77 | Complete Appendix B Rewrite - Nonradiological Environmental Technical Specifications 10/13/78 A-48
8/16/78 2/22/80 A-56
WVY 78-83 | Additiona! Information
8/31/78
WVY 79-18 | Supplement 1: Resubmittal of Water Quality Limits
2/23/79
7/3/79 NRC Rewrite of Appendix B in new format for review
WVY 80-03 | Documents EPA Acceptance 316 Demonstration Document
1/2/80
WVY 80-38 | Submittal schedule for rewritten Technical Specification pages (see PC No. 87)
3/13/80
75 This number never used NA NA
76 WVY 79-5 | Containment Purging During Normal Plant Operation Withdrawn
1/9/79
WVY 79-6 | Additional Support for Purging Justification: Response to NRC letter (11/29/78) to cease
1/9/79 purging during operation
WVY 79-148 | Response to NRC letter 11/9/79
12/27/79
WVY 80-15 | Supplemental Information to WVY 79-148
1/21/80
WVY 80-81 | Response to NRC letter 3/12/80
5/28/80
WVY 80-139 | Supplemental Information to WVY 79-148 and WVY 80-15 responding to NRC letter
10/3/80 11/9/79
NRC 10/19/81 Request for additional information
WVY 81-74 | Additional response to NRC 3/12/80 letter
4/30/81
FVY 81-83 | Response to NRC questionaire of 3/3/81
5/21/81
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
76 NRC Request (12/8/81) for full annunciation of overridden status of safety systems
(including Purge and Vent Valves)
FVY 82-32 Modiﬁcation of manner of operation of Purge and Vent Valves due to requirement to inert
3/26/82
NRC acceptance (5/3/82) of EVY 82-32 response question o on valve onentanon
FVY 82-74 | Response to NRC 5/3/82 questions
5 6/22/82
FVY 83-62 | Withdrawal Notification
6/17/83
77 WVY 79-09 | Inservice Inspection and Testing Requirements
1/30/79
WVY 79-46 | Re-request for delay in portion of ISI Program 719179 A-53
4/25/79
WVY 79-48 | Licensing Fee for ISI
412519
WVY 77-47 | Delay in implementation of 10CFR50.55 4/1179
4/29/77 (Denied)
WVY 79-51 | ISI Program Description (Rev. 0)
4/30/79
WVY 79-70 | ISI Program - Request for Relief
6/25/79
WVY 79-72 | Correction for 6/25/79 Letter
6/28/19
WVY 79-122 | ISI Program Description (Rev. 2)
10/23/79 '
WVY 80-75 | ISI Program Description (Rev. 3)
5/14/80
WVY 80-92 | ISI Program Description (Rev. 4)
7/1/80
WVY 80-142 | ISI Program Description (Rev. 5)
10/10/80

Page 13 of 38

T. Silko review as part of UND 2003-101-04




NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No. :
77 NRC request (2/26/81) to meet guidelines of NUREG 0313, Rev. 1 regarding IGSCC
(Generic Task A-41) (Generic Letter 81-04) _
FVY 81-102 | Commnits to provide augmented ISI Program as required by NUREG-0313 Rev. 1
7/1/81
FVY 81-153 | Implementation schedule for NUREG-0313, Rev. 1
11/4/81
FVY 1-177 IST Program Description (Rev. 6)
12/28/81
FVY 82-39 | Supplement 1: Augmented ISI and Leakage Detection Requirements (withdraws PC
4/8/82 No. 70)
FVY 82-41 IS1 Relief Request
4/14/82
FVY 82-48 | ISI Relief Request
5/3/82 _
FVY 82-121 | Response to NRC request (NVY 82-155, dated 9/28/82) for a Listing of IST Program
11/24/82 Submittals
FVY 83-5 ISI Program (Rev. 7)
1/18/83
NRC Approval (NVY 83-125, dated 5/19/83) of Certain ISI Relief Requests
FVY 84-37 | ISI Plans for 1984 RFQO and Commitment to Submit Revised Program
4/19/84
FVY 84-139 | ISI Program (Rev. 8) SER 2/10/87
11/27/84 NVY 87-25
3/31/87
NVY 87-54 A-99
12/9/87 (partial)
NVY 87-189
(Errata)
NRC RAI (NVY 85-220, dated 10/25/85)
NRC Acceptance (NVY 85-271, dated 12/19/85) of Request for Relief from requirements
of 1st 10-Year ISI Program Plan, Rev. 7
FVY 85-124 | Review of Section XI Requirements in ISI Program
12/30/85 SER 2/10/87
FVY 86-2 Withdrawal of PC No. 77, Supplement. 1, and unapproved portions of PC No. 70 NVY 87-25
1/6/86
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
FVY 86-68 | Response to NRC RAI (NVY 86-104 dated 5/27/86)
8/1/86
FVY 86-77 | Transmittal of GE documentation in support of FVY 86-68 Response to RAI (NVY 86-
8/22/86 104) Question No. 8 -
NRC RAI (NVY 87-01, dated 1/5/87) on IST Program (Rev. 8) SER 2/10/87
NRC transmittal (NVY 87-25, dated 2/10/87) of SER for 2nd Interval ISI Program NVY 87-25
{Rev. 8)
FVY 87-72 | ISI Program Revision 9
7/1/817
NRC (NVY 87-146, dated 9/11/87) schedule for meeting to discuss open items in NVY
87-01 (1/5/87)
FVY 88-09 | Response to Request (NVY 87-189, dated 12/9/87) for ISI Information
2/12/88
NRC (NVY 88-074, dated 5/9/88) Summary of 10/14/87 IST Meetings
FVY 88-44 | ISI Revision 9, Amendment 1
6/1/88
FVY 88-63 | IST Revision 9
7/28/88
78 WVY 79-15 | Radiological Effluent Technical Specification (Appendix I Requirements) (Amendment A-
2/13/79 83 effective 4/1/85)
WVY 79-40 | Off.Site Dose Calculation Manual (ODCM)
4/11/79
NRC Request (7/31/79) for Remittance of Class III Fee ($4,000.00)
FVY 83-6 Revised RETS
1/24/83
FVY 83-27 | Submittal of Revised Draft RETS to Franklin Research
4/12/83
FVY 83-62 | Requests PC be placed on hold
6/17/83
FVY 83-75 | Submittal of Revised Draft of ODCM to Franklin Research
7/14/83
FVY 83-18 | Schedule for submittals (RETS and ODCM)
11/15/83
FVY 83-127 | Revises submittal dates
12727183
NVY 84-224 83
10/9/84
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. {C: TS Change)
Letter No.
78 FVY 84-6 Revised RETS Program - Supersedes PC No. 78
1/23/84
FVY 84-17 Revised Off-Site Dose Calculation Manual (ODCM) - Supersedes 4/11/79 ODCM
3/5/84
FVY 84-122 | Process Control Program Submittal for Review
10/12/84
79 WVY 80-49 | RPT/Analog Trip System 11/3/80 A-58
3/17/80
WVY 80-72 | Additional information
5/9/80
WVY 80-115 | Supplemental Information Supporting RPT/Analog Trip System; response to NRC letter
8/13/80
WVY 80-134 | Supplement 1 Information Supporting RPT/Analog Trip System
9/23/30
80 5/18/79 Trip System Logic Surveillance Frequency Changes Withdrawn
WVY 79-63
10/3/79 Defers submittal of response to 8/22/79 RAI
WVY 79-116
7/16/83 Requests PC be placed on hold
FVY 83-62
FVY 87-107 | Withdrawal (see PC No. 142)
11/30/87
: sy Requires Safeguards Contingency Plan 11/21/80 A-60
81 8127179 Reactor Vessel Pressure/Temperature Limitations (Appendix G) 1/14/81 A-62
WVY 79-94
9/5/80 Supplement 1: Revised Bases Pages 117 and 118
WVY 80-128
1/19/81 Supplemental Information
FVY 81-12
82 8/10/79 Fire Protection Technical Specification (Fire Brigade) 9/12179 A-54
WVY 79-88
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
83 8121719 Revised MCPR Limits for Cycle 7 10/26/79 A-55
WVY 7992 o .
9/18/79 Submittal of Reload 6 NEDO 24208 Report
WVY 79-106
10/5/79 Submittal of supplemental Reload 6 NEDO 24208 Report in response to request {9/27/79)
WVY 79-114
84 10/5/79 Control Rod Hydrautic Return Line Isolation Valves 10/26/79 A-55
WVY 79-113
85 11/12/80 Alternative Testing Requirements (for Core Spray and LPCI systems)
WVY 80-158
6/17/83 Requests PC be placed en hold
FVY 83-62
12/7/87 Suppk ; i i i 7/21/89
pplement 1; surveillance testing of ECCS and SLC equipment NVY 89-153 A-114
FVY 87-112
7/15/88 Response to RAI (NVY 88-077, dated 5/9/88)
FVY 88-58
6/8/89 Supplement 2, superceding Supplement 1
BVY 8949
86 4/23/80 Current Organizational Structure for VY and YAEC 4/6/81 A-65
WVY 80-65
10/7/80 Supplement 1: Current Organizational Structure
WVY 80-141
87 4/29/80 Appendix B Technical Specification Withdrawn
WVY 80-66
6/17/83 Withdrawal Letter
FVY 83-62
Appendix B to the Tech Specs were subsequently removed.
88 8/1/80 Extension of MAPLHGR Limits 8/22/80 A-57
WVY 80-110
89 8/19/80 Reload 7 Licensing Submittal {(change to MCPR and updates) 12/18/80 A-61
WVY 80-117
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NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No, (C: TS Change)
Letter No.
10/7/80 Supplement 1: Additional Information Reload 7
WVY 80-140
11/21/80 Additional Information Reload 7: Response to NRC letter 10/30/80
WVY 80-162 -~
NRC request (3/11/81) for change fee
90 8/28/80 Hydrogen Monitoring System 11/3/80 A-58
WVY 80-123
10/14/80 Additional Information
WVY 80-143
91 9/12/80 SRV/SV Monitoring & STA Tech Specs (TMI-2 Lessons Learned Category “A” items) 3/2/81 A-63
WVY 80-131
1/5/81 Supplement 1: LCOs for SRV/SV Monitoring, and Program Requirements for Integrity of
FVY 81-5 Systems Outsider Containment and Iodine Monitoring; Response to NRC requests (12/1/80
and 12/10/80)
92 2/12/81 Stability Testing 3/11/81 A-64
FVY 81-28
93 12/01/80 Common Reference Level for Reactor Water Level Instrumentation 11/16/81 A-68
WVY 80-166
4/17/81 Extension of implementation date for Item 1.K.3.27
WVY 81-69
NRC response (6/30/81) to WVY 81-69
94 11/6/80 Allow Spiral Unloading and Reloading of the Reactor Core (Lowering of SRM Channel 11/10/80 A-59
WVY 80-156 | Count Rate)
95 10/5/81 Modifications to HPCI/RCIC Break Detection Logic and SDV Vent and Drain Valve 11/27/81 A-69
FVY 81-144 | Surveillance 11/29/82 A-73
NVY 82-204
11/18/81 Response to Request (10/7/81) for Information regarding NUREG-0737, Ttem J1.X.3.15
FVY 81-162
96 6/30/81 Fire Protection Systems 11/10/81 A-67
FVY 8196
8/26/81 Supplement!
FVY 81-123
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NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
97 8/4/81 Organizational Changes 9/10/81 A-66
FVY 81-109
8/25/81 Supplement 1
FVY 81-121 -
98 9/2/81 Reload 8 Licensing Submittal 11/27/81 A-70
FVY 81-128
10/28/81 Additional Information
FVY 81-151
10/30/81 Additional Information; Response to NRC RAI of 10/23/81
FVY 81-152
11/6/81 Supplemental Information (Errata sheets for FVY 81-152)
FVY 81-155
11/13/81 Additional Information
FVY 81-160
11/23/81 Validation of SIMULATE Code to support Tech Spec Change
FVY 81-167
11/23/81 Tustification for MCPR Operating Limits BOC to EOC-2000 Mwd/t Cycle Exposure
FVY 81-168
3/31/82 Supplemental Information (Y AEC-1299P)
FVY 82-36
6/24/82 Information in support of Cycle 9 Reload Analysis
FVY 82-90
8/19/82 | Supplement (2) Nvgf(l 2’2821 4 A-T2
FVY 82-93
9/10/82 Additional Information to Supplement 2
| Incorporates Guard Qualification and Training Program 6/9/82 A-T1
L NVY 82-99
99 High Range Noble Gas Effluent Monitor 1/29/87 A98
FVY 81-178 NVY 87-12
100 6/2/82 Change to Inerting Technical Specification Withdrawn
FVY 82-64
6/17/83 Withdrawal letter.
FYY 83-62

VY tech specs for Inerting and containment atmosphere are consistent with or less

rvestrictive than industry norms. No further action is warranted.
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NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
101 7/22/82 Suppressic.. Tempe mit increase to 100% 6/6/85 A-88
FVY 82-86 NVY 85-116
7/20/83 Additional In: on subme " “T” quencher elevation (from 7/15/83 telecon)
FVY 83-76 R
102 7/22/82 Limiting C. wor Opera .dby Liquid Control System 2/17/83 A-75
FVY 82-85 NVY 8§3-3]
103 1/10/83 Analog Trip > . and Scram Discu.:., - Volume Instrumentation 3/28/83 A-76
FVY 83-1 NVY §3-66
104 9/21/82 Organizational Changes - YNSD and Corporate Staff 2/17/83 A-75
FVY 82-107 NVY 83-31
105 8/5/83 RPS Power Protection Panel
FVY 83-88
12/14/83 Response to telecon RAI on Voltage and Frequency Setpoints
FVY 83-124
3/4/85 Supplemental Submittal (supercedes 8/5/83 submittal)
FVY 85-26 6/2/89 A-112
' NVY 89-122
5/18/89 RPS Power Protection Panel Specifications - Supporting Information and Clarifying
BVY 89-45 | Submittal responding to NRC letter (NVY 89-52, dated 3/24/89)
106 12/7/82 Organizational Changes - Maintenance Superintendent 2/11/83 A-75
FVY 82-129 NVY 83-31
107 5/26/83 Reactor Pressure Vessel Temperature Curves 3/13/84 A-81
FVY 83-45 NVY 84-46A
108 5/20/83 Safety-Related Shock Suppressors (Snubbers) (see also PC 117) 7/9/85 A-89
FVY 83-41 NVY 85-136
8/4/83 Supplement 1: Deletion of Certain Snubbers and Clarification
FVY 83-89
109 2717/84 HPCI Auto Suction Transfer 1/23/85 A-85
FVY 84-7 NVY 85-8
5/18/84 Response to NRC RAI (NVY 84-71, dated 4/12/84)
FVY 8447
1o 5/26/83 E-Plan Annual Drill Requirement 11/10/83 A-80
FVY 83-43 NVY 83-263
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' NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
111 2/22/83 RPS Instrumentation (LPRM Disconnect) 4/11/83 A-78
FVY 83-11 NVY 83-83
112 2/28/83 Shift Technical Advisors 5/2/83 A-79
FVY 83-14 - NVY 83-91
113 2/22/83 Spiral Unload/Reload 3/28/83 A-T7
FVY 83-10 NVY 83-67
114 2/8/83 Primary Containment Isolation Valves 2/14/83 A-74
FVY 83-08 NVY 83-21
Fis 5/26/83 Reactor Coolant System Leakage Monitoring Withdrawn
FVY 83-44
Confirmatory Order (NVY 83-150, dated 6/27/83) Requiring Implementation of Leakage
Monitoring Limits Consistent with PC No. 115
3/29/84 Withdrawal letter.
FVY 84-29
VY LCO’s associated with Reactor Coolant System leakage are consistent with, our less
restrictive than industry norms. No further action is required.
116 1/23/84 Main Steam Line Low Pressure Isolation Setpoint Decrease (850 to 800 psig) 12/4/84 A-84
FVY 84-5 NVY 84-252
117 2/7/84 Revised Snubber Surveillance Criteria 7/9185 A-89
FVY 84-8 (See also PC 108) NVY 85-136
I&E Inspection Report 84-03 (NVY 84-63, dated 3/29/84)- Review of PC No. 117
7/9/84 Response to RAI (NVY 84-97, dated 5/3/84)
FVY 84-87
10/22/84 Request for Amendment - Safety-Related Shock Suppressors; supercedes FVY 84-8
FVY 84-124
11/6/84 Additional page
FVY 84-133
118 2/7/84 Appendix G, Reactor Vessel Pressure/Temperature Curves Superceded
FVY 849
Supercedes PC
No. 118
{see PC 129)
FVY 85-46
5/10/85
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NRC Approval

Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
119 3/26/84 Main Steam Line High Flow Setpoint Increase (120% to 140%) 2/21/85 A-86
FVY 84-28 NVY 85-29
3/19/85
- NVY 85-49
9/7/84 Response to RAI (NVY 84-137, dated 6/21/84)
FVY 84-108
NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic, Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
120 6/5/84 Technical Specification Clarification - Standby Gas Treatment (SBGT) System Operability Withdrawn
FVY 84-58 [ and Secondary Containment Integrity
6/15/84 Supplement 1 - Revision
FVY 84-62
7/9/84 Clarification allowing refueling operations with only one EDG available
FVY 84-84
10/21/86 Withdrawal letter
FVY 86-99
This PC was replaced by PC 236 and approved via LA # 197. The remainder of VY’s LCO
durations for SBGT are consistent with industry norms.
121 6/26/84 Appendix J - Primary Containmment Leak Rate Testing Program The PCLRT
FVY 84-76 program and
5/30/86 Response to RAI (NVY 86-29, dated 2/14/86) LCQs for inop
FVY 86-51 ClVsis
10/10/86 Supplemental Response to RAI (NVY 86-29) consistent with
FVY 86-97 industry norms.
12/15/86 Requests expedited review decoupling RWCU V 12-68 No further
FVY 86-116 action 18
4/11/89 Withdrawal of request for separate review of RWCU V 12-68 required.
Y8
121 7 % “l Deletes requirement in 1/9/81 Order to Install an Automatic Air Dump System (responding 8/1/84 A-82
o : - to Request to Recind in FVY 84-13, dated 2/23/84) NVY 84-175
122 11/2/84 Degraded Grid Voltage Protection System 1/29/87 A-98
FVY 84-129 NVY 87-12
3/14/86 Clarification
FVY 86/21
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
NRC Closeout (NVY 86-65, dated 3/31/86) of Multi-Plant Action Item B-23, Degraded
Grid Voltage Protection
3/31/86 NRC Approval (NVY 86-66, dated 3/31/86) of Degraded Grid Procedures
NVY 86-66 -
123 11/2/84 Mark 1 Containment - Technical Specification Change NVY 85-137 Accepts PC wio
FVY 84-130 7/1/85 Amendment
NVY 85-164
871185
(Correction)
NRC Approval
Proposed Initiated by Date Title Date Approved {A: Lic.
Change No, Submitted Letter No. Amend)
Letter No. (€C: TS
Change)
124 12/14/84 NUREG-0737 Technical Specifications (Generic Letter 83-36) NVY 86-167 A-96
FVY 84-146 8/11/86
11/26/85 Supplement 1 NVY 86-255 Revised SE
FVY 85-117 12/19/86
125 1/15/85 Administrative Update (Ops. Super.) 4/1/85 A-87
FVY 85-3 NVY 85-55
126 1/15/85 Operation of Purge and Vent Valves, and Iodine Spike Limit for Reactor Coolant (response 10/28/85 A-91
FVY 85-05 | to NRC letter NVY 84-108, dated 5/22/84) NVY 85-221
8/2/85 Response to RAI 3/17/86
FVY 85-70 NVY 8648
Correction
127 3/27/85 Administrative Update and changes to certain trip level settings. 10/9/85 A-90
FVY 85-31 NVY 85-222
3/17/86
NVY 86-48
Correction
128 3/4/85 Administrative Changes relating to RETS 8/11/86 A95
FVY 85-25 NVY 86-166
129 5/10/85 Reactor Vessel Pressure/Temperature Curves (supercedes PC No. 118) 6/24/86 A-93
FVY 85-46 . NVY 86-121
11/21/85 Response to RAI (from 11/7/85 telecon)
FVY 85-107
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NRC Approval

Proposed Initiated by Date Title Date Approved (A: Lic.
Change No. Submitted Letter No. Amend)
Letter No. (C: TS
) Change)
130 10/9/85 Deletion of Re. n Syste: lizer Piping Valves 3/27/86 A-92
FVY 85-95 NVY 86-60
11/15/85 Resubumittal
FVY 85-104
131 1/24/86 Change to RETS (Tables 3.9.2, 3.9.3 {scfinitions and Oil Incineration) 1/20/88 A-103
FVY 86-9 NVY 88-008
5/13/86 Clarification 2/16/38
FVY 86-42 NVY 88-023
Correction
NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No.
131 6/9/86 Withdrawal of Request for Contaminated Oil Burn Portion of PC
FVY 86-53
RETS is not currently a part of TS and therefore no further action is required.
1/16/87 Supplement 1
FVY 87-11
2/2/87 Errata to Supplement 1
FVY 87-15
132 3/12/86 Single Loop Operation and Thermal-Hydraulic Stability (withdraws P.C. No. 51) 8/8/86 A-94
FVY 86/22 NVY 86-165
3/27/86 Submittal of GE Report NEDO-30060
FVY 86-24
5/9/86 Clarification
FVY 86-40
6/9/86 Response to Request for Additional Information
FVY 86-54
Changes to Physical Security Plan, based on FVY 86-14 (11/26/86), FVY 86-112 8/25/88 A-107
(12/2/86), FVY 86-113 (12/2/86), FVY 86-114 (12/2/86), FVY 87-21 (2/12/87), FEVY 87- NVY 88-188

07 (10/9/87), FVY 087-76 (10/16/87), FVY 88-02 (1/15/88), and FVY 88-14 (3/16/88)
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NRC Approval
Proposed Injtiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No. (C: TS Change)
Letter No,
133 4/25/186 Spent and New Fuel Storage 5/20/88 A-104
FVY 86-34 | Note: A-104;— allows rack installation and storage of up to 2000 assemblies (the current NVY 88-093
tech spec limit)A-130 grants fipal approval for increasing the number of stored fuel 7/10/91 A-130
assemblies from 2000 to 2870. See alsa NRC SE (NVY 88223, dated 10/14/88.) NVY 91-144
8/15/86 Response to NRC RAT (NVY 86-147, dated 7/24/86)
FVY 86-73
9/26/86 Response t0 NRC telecon RAI of 9/12/86 (Criticality)
FVY 86-88
10721786 Response to NRC RAI of 9/25/86 (k-infinity)
FVY 86-98 ,
11/24/86 Response to NRC RAI (NVY 86-217, dated 10/22/86)
FVY 86-107
12/5/86 Transmittal of Supplemental Information (Proprietary Drawings)
FVY 86-115 X
NRC Transmittal (NVY 86-258, dated 12/23/86) of Hybrid Hearing Notice
NRC Transmittal (NVY 87-02, dated 1/5/87) regarding 12/23/86 Meeting on Heavy Loads
NRC Notice (NVY 87-03, dated 1/6/87) of 1/15/87 Meeting on Thermal Hydraulics
133 NRC Summary (NVY 87-17, dated 2/8/87) of 1/15/87 meeting in Richland, WA to discuss
Thermal Hydraulics
NRC Letter (NVY 87-32, dated 2/24/87) to Harmon and Weiss on: Rerack Meeting
2125187 Clarification of Information on Heavy Loads
FVY 87-23
3/19/87 Thermal-Hydraulics Information (Heat Load Calculations)
FVY 87-32
3/31/87 Materials Information
FVY 87-39
4/9/87 Justification for 150 ¥ Temperature Limit
FVY 87-40
4/13/87 NES Rack Lifting Rig Design Information
FVY 87-42
5/22/87 PaR Rack Lifting Rig Design Information
FVY 87-57
6/11/87 Additional Information (Commitments)
FVY 87-65

NRC Notice (NVY 87-102, dated 6/30/87) of 7/14/87 Rerack Meeting

NRC Notification (NVY 87-111, dated 7/15/87) of continving staff review
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NRC Approval
Proposed Initiated by Date Title Date Approved | (A: Lic. Amend)
Change No. Submitted Letter No, {C: TS Change)
Letter No.
NRC summary of (NVY 87-1135, dated 7/30/87) of 7/14/87 meeting on amendment status
9/1/87 Response to NRC RAI (NVY 87-120, dated 8/7/87) (TAC 61351): withdraws commitment
FVY 87-87 to implement license certain conditions in FVY 87-65
12/11/87 Clarification of information in FVY 87-87, on seismic qualification of pool makeup
FVY 87-114
12/16/87 Request for meeting
FVY 87-118
NRC Notice (NVY 88-05, dated 1/21/88) of 2/9/88 Meeting and Status Report
NRC Approval
Proposed Initiated by Date Submitted Title Date Approved | (A: Lic. Amend)
Change No. Letter No. Letter No. (C: TS Change)
133 NRC Summary (NVY 88-027, dated 2/16/88) of 2/9/88 Meeting, with transcript
3/2/88 Documentation of Information presented at 2/9/88 Meeting
FVY 88-17
NRC Errata (NVY 88-042, dated 3/22/88) to transcript in 2/16/88 letter
NRC Environmental Assessment and Finding of No Significant Impact (NVY 88-145,
dated 7/25/88)
6/1/88 Description of Enhanced Spent Fuel Pool Cooling System 10/14/88
FVY 88-47 NVY 88-223
(Safety
Evaluation)
NRC Replacement page (NVY 88/238, dated 11/04/88) for Safety Evaluation
9/28/90 Supplemental Information on Standby Fuel Pool Cooling System
BVY 90-093
134 8/26/86 Analog Bquipment Replacement 3/29/89 A-110
FVY 86-80 NVY 89-62
1/19/90 Change to Tech Spec 3.7.5.b Approved in Amendment No. 110 2/5/90 A-119
BVY 80-005 NVY 90-019
135 8/28/86 86/87 Operating Cycle Inspection/Repairs of RHR Pump Impeller Wear Rings (one time 12/4/86 A-97
FVY 86-78 basis) NVY 86-237
11/3/86 Response to Request for Information (telecons of 10/20/86 and 10/22/86)
FVY 86-102
136 1/16/87 SLC System (Testing) 12/30/87 A-102
FVY 87-10 NVY 87-199
137 1/12/87 Post-Accident Instrumentation 6/22/89 A-113
FVY 87-08 NVY 89-135
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NRC Approval
Proposed Initiated by Date Submitted Title Date Approved | (A: Lic. Amend)
Change No. Letter No. Letter No. (C: TS Changﬁj
1/29/88 Supplement 1
FVY 88-08
138 4/28/87 Administrative Changes (Chem/H.P. and Procedures Approval Process) 12/29/87 A-101
FVY 87-48 NVY 87-196
11/2/87 Clarification -
FVY 87-102
No PC No. used 5/29/87 Clarification of Reactivity Shutdown Margin Demonstration (doesn’t require License 8/21/87 No Amendment
FVY 87-59 Amendment) NVY 87-133 Number
139 6/24/87 | Change for Cycle 13 Operating Limits 9/18/87 A-100
FVY 87-67 NVY 87-148
8/11/87 Clarification of VY Cycle 13 Core Performance Analysis Report
FVY 87-78
140 Not Submitted | FVY 87-87, dated 9/1/87, withdraws commitment re: Spent Fuel Pool Cooling System
License Conditions.
This PC was not submitted to the NRC. This is appropriate as no specs are required for the
subject system. Since no specs exist, they are not restrictive and no further action is
warranted.
141 4127189 Construction Period Recapture
BVY 8941
6/23/89 Revision of requested end of license date 12/17/90 A-127
BVY 89-55 NVY 90-217
142 11/30/87 Logic System Functional Test Intervals; withdraws PC No. 80 8/9/88 A-106
FVY 87-107 NVY 88-170
1/20/88 Clarification 9/1/88 A-106
FVY 88-04 NVY 88-189
Errata
3/10/88 NRC Notice (NVY 88-036, dated 3/10/88) of 3/15/88 Meeting to discuss Logic System
NVY 88-036 | Reliability
3/17/88 NRC Summary of (NVY 88-044, dated 3/17/99) 3/15/88 meeting
NVY 8§8-044
4/13/88 Additional Information regarding Relay Reliability
FVY 88-028
4/27/88 NRC letter (NVY 88-069, dated 4/27/88) to State of Vermont, “Logic System Functional
NVY 88-069 | Test at Vermont Yankee”
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NRC Approval

Proposed Initiated by | Date Submitted Title Date Approved | (A: Lic. Amend)
Change No. Letter No. Letter No. (C: TS Change)
143 12/9/87 Automatic Depressurization System (Logic Modification) 8/4/88 A-105
FVY 87-117 NVY 88-155
144 5/23/88 New Fuel Type (16 gram limit) GE 8X8EB Fuel 9/9/88 A-108
FVY 88-40 NVY 88-198
8/15/88 Response to Request for Supporting Document (NEDE-21697 supplement 1)
FVY 88-66
145 11718/88 Generic Letter 83-02: NUREG-0737 Technical Specifications, Items I1.K.3.13 and 4/24/89 A-111
FVY 88-98 11.LK.3,22 NVY 89-84
146 11/30/88 Incorporates 1.04 Fuel Cladding Integrity Safety Limit 2/27/89 A-109
FVY 88-99 NVY 89-37
12/21/88 Clarification
FVY 88-103
1/6/89 Further Clarification
BVY 2/89
NRC Approval
Proposed Initiated by Date Submitted Title Date (A: Lic. Amend)
Change No. Letter No. Approved (C: TS Change)
Letter No.
147 5/12/89 Change regarding ATWS Rule (I0CFR50.62) in response to NRC request (NVY 87-04, 8/12/97 WITHDRAWN
BVY 89-44 dated 1/8/87) NVY 97-129
{Notice of
Withdrawal)
NRC summary (NVY 92-208, dated 11/12/92) of 8/15/92 Meeting and clarification of NRC
letter (NV'Y 92-96, dated 6/5/92)concerning open issue on signal conditioning
147 4/14/93 Commitment to implement plant mods 1o meet ATWS rule
BVY 93-40 :
10/22/93 Updated Technical Specification pages responding to NRC request (NVY 92-96, dated
BVY 93-119 6/5/92)
725197 Withdrawal letter deferring changes to ITS
BVY 97-95
A review of this WITHDRAWN PC reveals that most of the TS changes contained within this
submittal have worked their way into the specs. WRT to the issue of “outlier restrictive TS
changes,” the LCO periods contained with in VY's specs are less restrictive than thar of STS.
v Accordingly, no further actiou is required.
148 1/27/89 Administrative Changes 8/24/90 A-126
BVY 89-10 NVY 90-167
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NRC Approval
Proposed Initiated by { Date Submitted Title Date (A: Lic. Amend)
Change No. Letter No. Approved | (C: TS Change)
Letter No.
11/28/89 Clarification
BVY 89-109
149 212/89 Primary Containment Isolation Valve Testing in Head Spray Subsystem of RHR 9/1/189 A-115
BVY 89-14 o NVY 89-187
10/10/89
NVY 89-213
SE Correction
150 5/12/89 Elimination of Cycle-Specific Parameter Limits Generic Letter 88-16 . 9/15/89 A-116
BVY 89-43 NVY 89-204
7/14/89 Clarification removes FCSIL parameter from PC 10/10/89
BVY 89-67 : NVY 89-212
Correction
151 10/16/89 Compensatory Fire Waich frequency reduction 12/8/89 A-117
BVY 89-97 ; NVY 89-250
152 11/10/89 Revise Reactor Vessel Pressure-Temperature Curves (Generic Letter 88-11) 4/17/50 A-120
BVY 89-113 NVY 90-077
153 11/9/89 Emergency Change Request for 1989/1990 Operating Cycle Refurbishment/Repair of 1/26/90 A-118
BVY 89-106 Uninterrptible Power Supply System NVY 90-008
NRC Temporary Waiver of Compliance (NVY 89-224, dated 11/9/89) from Technical :
Specification Section 3.5.A.4
154 3/5/90 Type € Leakage Testing of New Inboard FW Check Valves 6/4190 A-122
BVY 90-029 NVY 90-121
155 2/28/90 Utilization of Alternative Longer Life Control Blades 6/5/90 A-123
BVY 90-021 NVY 90-127
156 3/5/90 Removal of 3.25 Limit on Extending Surveillance Intervals 7/2/80 A-124
BVY 50-022 NVY 90-138
6/7190 Replacement of Uninterruptible Power Supply (incorporated into A-124)
BVY 90-066
157 3/2/190 Administrative Update 4/25/90 A-121
BVY 90-023 NVY 90-91 :
158 6/11/90 Update Section 6.0, "Administrative Controls” 8/24/90 A-126
BVY 90-069 NVY 90-167
159 7/20/90 Surveillance Testing of Engincered Safeguards Equipment 3/4/91 A-128
BVYY 90-081 NVY 91-38
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Proposed Initiated by | Date Submitted Title Date (A: Lic. Amend)
Change No. Letter No. Approved | (C: TS Change)
Letter Na.
160 4/8/90 Auxiliary Electrical Power System Technical Specification 8/23/90 A-125
BVY 90-044 NVY 90-161 .
8/3/94 Correction of SER accompanying A-125 8/22/95
BVY 94-077 - NVY 95-113
Correction to
SE
161 6/1/90 Corrects Typographical and Format Inconsistencics 10/7/91 A-131
BVY 90-068 NVY 91-183 ‘&
7790 List of References (omitted from BVY 90-068)
BVY 90-078
162 1/15/91 Toxic Gas Mositoring System 10/24/91 A-132
BVY 91-02 NRC RAI (NVY 91-56, dated 4/16/91) ....... VY Response to RAI (BVY 91-53, dated NVY 91-205
5/16/91) 11/7/91
VY response to 2°* RAL (BVY 91-65, dated 7/12/91) — 2™ RAI via 7/3/91 telecon NVY 91-206
Corrections to
A-132 and SE }
163 1/15/91 Surveillance of Indication of LPCI Crosstie Monitor (Valve RHR-20) 3/25/91 A-129 i !
BVY 91-03 NVY 51-69 J
NRC Approval
Proposed Initiated by | Date Submitted Title Date (A: Lic.
Change No. Letter No. Approved Amend)
Letter No. (C: TS
Change)
164 12/27/91 Administrative Changes regarding Plant Operations Review Committee and testing of 7/21/92 A-134
BVY 91-125 Primary Containment Isolation Valves NVY 92-136 {partial)
Denial of that part of PC No. 164 dealing with Plant Operations Review Committee and
approval of reinstatement of portion dealing with testing primary containment isolation valves
165 12/23/91 Analog System Replacement 5/8192 A-133
BVY 91-120 NRC RAI (NVY 92-35, dated 3/3/92) ....... VY Response to RAI (BVY 92-41, dated NVY 92-097
3/31/92) I
166 12/15/92 One-Time Extended Emergency Diesel Generator (EDG) LCO Period to Support 3/25/93
BVY 82-139 Maintcnance Activities. NVY 93-59
Notice of
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Proposed Initiated by | Date Submitted Title Date (A: Lic.
Change No. Letter No. Approved Amend)
Letter No. (C: T8
Change)
3/9/96 Withdrawal letter. withdrawal
BVY 93-025 .
The issue of extending the EDG LCO from 7 days to 14 days has been identified on the PC
list as a wish list iterns for over 5 years. Periodically during the Monthly Licensing Meeting,
the desire for this PC is discussed. Thus far, the consensus has been that that this change is
not warranted. ;
167 12/15/92 Calibration Requirements for Control Rod Block Instrumentation 8/25/93 A-136
BVY 92-140 NVY 93-132
168 8/4/93 Auxiliary Power System Tech Specs and Associated Revision to IST Program 3/22/94 A-138
BVY 93-30 NVY 94-45
169 3/26/93 Updates Section 6.0, "Administrative Controls" 5/26/93 A-135
BVY 93-29 NRC Reissue (NVY 93-088, dated 5/28/93)of A-135 due to failure to put Amendment No. on | NVY 93-87
TS pages NRC transmittal (NVY 93-089, dated 6/11/93) of TS pages omitted from NVY 93-
088
170 827193 Revisions relating to 10CFR20 4/3/95 A-144
BVY 93-81 Provides FSAR Figure 2.2-5 to assist NRC in review (BVY 93-124, dated 11/9/93) NVY 9548 (Non-Part 20
Response to comments in telecon of 8/10/95 (BVY 96-53, dated 4/26/96) portion only)
Response to comments in telecon of 9/25/96 (BVY 96-111, dated 9/25/96) 6/19/97 A-151
NVY 97-92 (Part 20 portion)
171 7114193 Additions in Response to Generic Letter 88-01 on Intergranular Stress Corrosion Cracking 6/1/94 A-139
BVY 93-068 NVY 94-86
172 6/25/93 Core Alteration Definition 9/3/93 A-137
BVY 93-063 NVY 93-144
173 3/31/94 BWR Thermal-Hydraulic Stability and Plant Information Requirements for BWROG Option 8/9/95 A-146
BVY 94-36 1-D Long Term Stability Solution NVY 95-106
NRC RAI (NVY 94-84 dated 6/9/94)......... VY Response (BVY 94-90, dated 9/9/94)
NRC Acceptance (NVY 95-43, dated 3/30/95) of Report submitted with BVY 93-72 (dated
7/7/93) Application of BWROG Thermal Hydraulic Stability Long-Term Solution Optioin I-
D Submittal of Updated TS Pages (BVY 95-70, dated 6/22/95)
174 10/28/94 Removal of Neutron Flux Instrumentation from Post-Accident Monitoring Technical 6/20/95 A-145
BVY 94-103 Specifications NVY 95-84
175 12/6/93 Revisions relating to Jet Pump Surveillance Requirement 10/26/94 A-141
BVY 93-134 NVY 94-190
176 §/20/94 Removal of Core Spray High Sparger Pressure Instrumentation from Emergency Core B8/22/94 A-140
BVY 94-51 Cooling System Actuation Instrumentation NVY 94-134
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Proposed Initiated by | Date Submitted Title Date (A: Lic.
Change No. Letter No. Approved Amend)
Letter No. (C: TS
Change)
177 12/8/94 Standby Gas Treatment Power Supply Requirements During Refueling Operations 3/23/95 A-143
BVY 94-105 Clarification (BVY 95-20, dated 2/16/95) NVY 95-47
178 1 1/7/94 Diesel Fuel Qil Procurement and Testing using ASTM D975(1993) WITHDRAWN | WITHDRAWN
BVY 94-109
2/2/95 Withdrawal letter
BVY 95-15
This issue was subsequently submitted as part of PC 256 and approved as part of LA # 214.
No further action required.
179 12/14/94 Instrument Identification Change for ECCS Actuation Instrumentation (ATWS Diversity) 3/3/95 A-142
BVY 94-123 NVY 95-15
180 J. Meyer 2/5/96 Administrative Change to Correct Typographical Error and Text Inconsistencies Withdrawn N/A
BVY 96-06 7123/98
7/14/98 Withdrawal letter NVY 98-102
BVY 98-105 Notice of
Withdrawal
181 J. Meyer 8/22/96 High Range Stack Noble Gas Monitor Action Statement 4/8/98 A-158
BVY 96-99 NVY 98-50
182 N/A Not Submitted | Minimum Core Cooling System Availability During Cold Shutdown and Refueling Not Submitted
Conditions - Incorporated into ITS effort
183 J. Meyer 4/4/96 Control Rod Over-Travel Indication Surveillance 9/30/96 A-149
BVY 96-37 ' NVY 96-155
10/17/96 Updates approved Technical Specification pages to reflect effect of Amendments 148 and
BVY 96-126B | 149
184 1. Meyer 4/4/96 Secondary Containment Integrity Requirements 7/10/96 A-147
BVY 96-39 NVY 96-123
185 J. Meyer 9/11/96 Safety and Relief Valve Setpoint Tolerance Increase and Power Operation with an inoperable 4/15/98 A-160
BVY 96-104 SRV .... Proposed schedule extension (BVY 97-14, dated 11/6/97) for responses to RAI NVY 98-55
{NVY 97-151, dated 10/7/97) .... RAI Response submitied on 12/8/97, BVY 97-164
186 J. Meyer 8/9/96 Safety Limit Minimum Critical Power Ratio 10/4/96 A-150
BVY 96-98 NVY 96-154
9/17/96 Revision
BVY 96-109 :
187 J. Meyer 6/28/96 Core Shutdown Margin 9/25/96 A-148
BVY 96-84 NVY 96-150
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Proposed Initiated by | Date Submitted Title Date (A: Lic.
Change No. Letter No. Approved Amend)
Letter No. (C: TS
Change)
10/17/96 Updates approved Technical Specification page to reflect effect of Amendments 148 and 149
BVY 96-126B ‘
188 J. Meyer 10/11/96 Revised Recirculation Motor Generator Set Fire Protectioir Foam System Capacity 3/31/98 A-156
BVY 06-120 NVY 98-46
189 J. Meyer 12/10/96 Relocation of Fire Protection Requirements from Technical Specifications to Fire Protection 2/24199 A-168
BVY 96-155 Plan and UFSAR NVY 99-21
1/22/99 Revised pages
BVY 99-04
190 J. Meyer 1197 10 CFR 50, Appendix J, Option B 2/26/98 A-152
BVY 97-90 : NVY 98-24
11/21/97 Modification (Revised Pages) 3/10/99
BVY 97-154 NVY 99-28
, Correction
12/22/97 Additional corrected pages
BVY 97-170
2/16/98 Option B Modification
BVY 98-18
3/3/98 Final results of Core Monitoring relating to MCPR calculations
BVY 98-32
191 J. Meyer 6/9/97 ‘Revises Section 6 to reference NRC Approved Methodology for Thermal-Hydraulic Stability 4/7/98 A-157
BVY 97-77 (LAPURS) NVY 98-51
192 1. Meyer 8/20/97 Adds reference to FIBWR2 Method 2/23/99 A-167
BVY 97-107 : NVY 59-20
9/18/97 Marked-up Tech Spec pages for PC Nos. 192 and 193
BVY 97-118
NRC Approval
Proposed Initiated by | Date Submitted Title Date (A: Lic,
Change No. Letter No. Approved Amend)
Letter No. C: TS
Change)
193 J. Meyer 8/22/97 Revision of CO, System Technical Specifications 3/6/98 A-154
BVY 97-106 NVY 98-26
9/18/97 Marked-up Tech Specs pages for PC Nos.. 192 and 193
BVY 97-118
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Proposed Initiated by Date Submitted Title Date (A: Lic,
Change No. Letter No. Approved Amend)
Letter No. (C: TS
Change)
194 J. Meyer 10/10/97 Offsite Power System Technical Specifications 3/24/98 A-155
BVY 97-130 NVY 98-39
195 J. Meyer 11/20/97 Revision of Main Station (Spare) 125v Battery Charger 3/5/98 A-153
BVY 97-155 NVY 98-25
196 J. Meyer 12/11/97 Safety Limit MCPR for Cycle 20 4/10/98 A-159
BVY 97-165 NVY 98-56
3/3/98 Final results of Core Monitoring relating to MCPR calculations
BVY 98-32
197 H. Heilman 11/2/98 CS/LPCI Pump Start Time Delay (Table 3.2.1) 4/26/99 A-170
BVY 98-16 NVY 99-44
198 J. Meyer 9/21/99 EDG Fuel Oil Storage Tank Minimum Volume 11/22/99 A-180
BVY 99-119 NVY 99-114
199 H. Heilman 6/30/98 CS/LPCI Aux Power Monitor (Table 4.2.1) 9/1/98 A-162
BVY 98-15 NVY 98-127
200 J. Stanton 4/23/98 Service Water/Alternate Cooling Tower System 3/11/99 A-169
BVY 98-52 NVY 99-30
1/25/99 Duplication of applicable Tech Spec pages into Technical Requirements Manual
BVY 99-11
201 T. Silko 3/20/98 Containment Purge and Vent 5/14/98 A-161
BVY 98-43 NVY 98-71
202 J. Meyer 5/1/98 Administrative Change to Section 6.0 Superceded WITHDRAWN
BVY 98-63 By PC-208
5/8/98 Revision to Tech Spec page
BVY 98-70 . PC 208
2/1/99 Supercedes PC No. 202 approved via
BVY 99-20 LA# 171. No
further action
required.
203 J. Meyer 5/26/99 Proposed Change No. 203 - Suppression Pool Water Temperature Surveillance 8/30/99 A-174
L BVY 99-75 NVY 99-82




NRC Approval
Proposed Initiated by | Date Submitted Title Date (A: Lic.
Change No. . Letter No. Approved Amend)
Letter No. (C: I8
Change)
204 T. Silko 5/8/98 Maximum Torus Water Temperature 12/28/98 A-163
BVY 98-69 NVY 98-170
- 1/21/99
NVY 99-06
SE Correction
7/10/98 Calculation to support change
BVY 98-102
205 L. Gucwa 11/3/98 Administrative Change to TS 1/5/99 A-164
BVY 98-118 {(This PC replaces PC 180) NVY 99-02
12/15/98 Correction
BVY 98-167
206 L. Guewa 12/10/98 Calibration of Hydrogen Monitors (Offgas) 2/12/99 A-166
BVY 98-119 NVY 99-14
207 T. Silko 9/4/98 Proposed Change No. 207 — Increased Spent Fuel Assembly Storage Capacity 12121199 A-182
BVY 98-130 NVY 99-124
2/8199 Supplement
BVY 99-19
208 L. Gucwa 2/1/99 Proposed Change 208 - TS Section 6.0 Rewrite 719199 A-1T!
BVY 99-20 (Replaces PC 202.) NVY 99-69
209 W. Limberger 12/4/98 Proposed Change 209 Intermitient Opening of Primary WITHDRAWN | WITHDRAWN
BVY 98-162 (Replaced by PC-210)
PC 210 approved via LA #165. No further action required. v
210 W. Limberger 12/11/98 Proposed Change No. 210 — Intermittent Opening of Manual Primary Containment Isolation 17/19/99 A-165
BVY 98-165 Valves (Withdrawal of PC-209) NVY 99-04
211 D. Pendry 4/20/99 Proposed Change No. 211 — Spiral Reload WITHDRAWN | WITHDRAWN
BVY 99-58 (Replaced by PC-223)
PC 223 approved via LA #181. No further action required.
212 L. Guewa 51599 Proposed Change No. 212 — ATWS Rule (10CFR50.62) / Standby Liquid Control System 9/17/99 A-175
BVY 99-69 NVY 99-85
213 W. Limberger 4/16/99 | Proposed Change No. 213 — Generic Letter 88-01 and Use of Code Case N560 8/13/99 A-172
BVY 99-13 NVY 99-76
214 1. Gucwa 6/24/99 Proposed Change No. 214 — TCV and TSV Closure Scram Bypass 8/13/99 A-173
BVY 99-85 NVY 99-75 B
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Proposed Initiated by Date Submitted Title Date (A: Lic.
Change No. Letter No. Approved Amend)
Letter No. (C: TS
Change)
215 D. Pendry 5/6/99 Proposed Change No. 215 - Removal of Main Steam Isolation Valve Leakage WITHDRAWN | WITHDRAWN
BVY 99-68 (Replaced by PC-220)
PC 220 approved via LA#178. No further action required.
216 NOT USED
217 B. Drews 6/15/99 Proposed Change No. 217 — Surveillance Test Interval / Allowable Out-Of-Service Time 4/3/00 A-186
BVY 99.76 (BVY 99-161 Supplement) NVY 00-35
218 D. Pendry 7/20/99 Proposed Change No. 218 - Increased Core Flow 4/25/00 A-187
BVY 99-82 NVY 00-42
219 L. Gucwa 7120199 Proposed Change No. 219 - High Pressure Cooling (HPCU/RCIC) and ADS Operability 10/1/99 A-177
BVY 99-86 NVY 99-950
220 D. Pendry 6/29/99 Proposed Change No. 220 — Main Steam Line Isolation Valve Leakage 10/1/99 A-178
BVY 99-83 {Replacement for 215) NVY 99-91
221 J. Meyer 712/99 Proposed Change No. 221 — SLMCPR Revision 9/21/99 A-176
BVY 9991 NVY 99-87
222 W. Limberger 5/22/00 Proposed Change No. 222 — Inservice Inspection of Class MC Components 7/19/00 A-192
BVY 00-25 NVY 00-66
223 D. Pendry 8/18/99 Proposed Change No. 223 — Spiral Core Loading Around a Source Range Monitor 12/14/99 A-181
BVY 99-104 {Replacement for 211) NVY 99-120
224 L. Gucwa 11/5/99 Proposed Change No. 224 — Reactor Power Distribution Limits Applicability 6/21/00 A-188
BVY 99-139 NVY 00-60
225 L. Gucwa 8/18/99 Proposed Change No. 225 - Missed Technical Specifications Surveillance 10/13/99 A-179
BVY 99-106 NVY 99-98
226 L. Gucwa 12/21/99 Proposed Change No. 226 ~ Contrel Rod Block Instrumentation WITHDRAWN | WITHDRAWN
BVY 99-160 {Withdrawn per BVY 00-115)
Resubmitted as part of PC 247 - approved via LA# 21 1. No further action warranied.
227 I. Meyer 10/18/99 Proposed Change No. 227 — Revised SBGT Charcoal Testing Standard 111400 A-189
BVY 99-132 NVY 00-62
228 L. Guewa 10/21/99 Proposed Change No. 228 — Administrative Change 1/11/00 A-183
BVY 99-134 NVY 00-14
229 L. Gucwa 12/14/99 Proposed Change No. 229 — Relocation of Radiological Effluent Tech Specs (RETS) 8/24/00 A-193
BVY 99-159 NVY 00-87
230 W. Limberger 1/20/00 Proposed Change No. 230 - Testing of Augmented Off-Gas (AOG) Instrumentation 3/6/00 A-184
BVY 00-11 NVY 00-24
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231 L. Gucwa 2111400 Proposed Change No. 231 - Main Steam Isolation Valve Surveillance Requirements 3/9/60 A-185
BVY 00-20 NVY 00-25
232 . NOT USED -
233 L. Gucwa 5/23/00 Proposed Change No. 233 — LPRM Calibration Frequency 7/18/00 A-191
BVY 00-47 NVY 00-65
234 L. Gucwa 5123100 Proposed Change No. 234 — Reactor Coolant Chemistry — Conductivity and Chlorides 7/18/00 A-190
BVY 00-48 NVY 00-64
235 L. Gucwa 8/10/00 Proposed Change No. 235 - ECCS Requirements During Refueling 11/17/00 A-195
BVY 00-70 NVY 00-101
236 L. Gucwa 9/26/00 Proposed Change No. 236 - Standby Gas Treatment System Operability During Refueling 3/23/00 Al197
BVY (0-88 NVY 01-18
237 B. Hobbs 9/14/00 Proposed Change No. 237 — Table 4.7.2 Notes 10/31/00 A-194
BVY 00-84 NVY 00-108
238 J. Meyer 10/25/00 Proposed Change No. 238 — Administrative Changes 1/23/01 A-196
BVY (0-97 NVY 01-10
239 T. Silko 11/30/00 Proposed Change No. 239 - Refueling Interlocks 4/20/01 A-200
BVY 00-90 NVY 01-40
240 B. Hobbs 11/1/00 Proposed Change No. 240 - High Pressure Core Cooling Systems Isolation Function 4/20/01 A-202
BVY 00-101 NVY 0142
241 J. Meyer 10/25/00 Proposed Change No. 241 - 125 Vdc Battery Chargers 3/27/01 A-198
BVY 00-98 NVY 01-25
242 J. Meyer 11/27/00 Proposed Change No. 242 — 24 Vdc ECCS Battery Removal 4/20/01 A-201
BVY 00-107 : NVY 01-41
243 L. Gucwa 12/7/00 Proposed Change No. 243 — LPCI Operability During Shutdown 3/30/01 A-199
BVY (00-112 NVY 01-22
244 T. Sitko 12/19/00 Proposed Change No. 244 — Revised P/T Limit Curves 5/4/01 A-203
BVY 00-113 NVY 01-46
245 L. Gucwa 41101 Proposed Change No. 245 - Post-Accident Monitoring Instrumentation 10/2/01 A-204
BVY 01-33 NVY 01-98
246 B. Hobbs 4/23/01 Proposed Change No. 246 - Administrative Changes to the Facility Operating License 10/22/01 A-206
BVY 01-31 NVY 01-106
247 L. Guewa 6/21/01 Proposed Change No. 247 — Control Rod Block Instrumentation 8271102 A-211
BVY 01-51 NVY 02-77
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Change)
248 L. Gucwa 8/20/01 Proposed Change No. 248 - Elimination of Alternate Train Testing 8/14/02 A-209
BVY 01-65 NVY 02-71
249 L. Gucwa 8/14/01 Proposed Change No. 249 — HPCI and RCIC LCO Extension to 14 days 10/18/01 A-205
BVY 01-64 NVY 01-100
250 L. Gucwa 3/19/02 Proposed Change No. 250 - Elimination of the Main Steam Isolation Valve Closure and 9/18/02 A-212
BVY 02-18 Scram Functions of the Main Steam Line Radiation Monitors NVY 02-89
251 J. Meyer 11/20/01 Proposed Change No. 251 — Table 4.7.2, SBGT Heater and Miscellaneous Admin Changes 8/21/02 A-210
BVY 01-85 NVY 02-74
252 L. Gucwa 11/20/01 Proposed Change No. 252 - Allowed Outage Times for PAM Instrumentation 5/10/02 A-207
BVY 01-86 NVY 02-39
253 T. Silko 11/4/02 Proposed Change No. 253 — ILRT Interval Extension
BVY 02-62
254 D. Green 2/26/02 Proposed Change No. 254 - Definition of Operable 2/4/03 A-213
BVY 02-12 NVY 03-14
255 L. Gucwa 1/9/03 Proposed Change No. 255- Definition of LSFT
BVY 03-04
256 R. Daflucas 12/10/02 Proposed Change No. 256 — Admin Change to update Titles in Section 6.0 and Table of 2/27/03 A-214
BVY 02-95 Contents and EDG Fuel Qil Specification
257 J. Devincentis Proposed Change No. 257 — ARTS/MELLLA
258 L. Gucwa Proposed Change No, 258 - Reactor Pressure Vessel Integrated Surveillance Program
259 L. Gucwa Proposed Change No. 259 — Instrumentation Tech Specs
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Q Entergy Nuclear Vermont Yankee, LLC

o 4 - Entergy Nuclear Operations, Inc.
— n efgy . - 185 Old Ferry Road

Brattleboro, VT 05302-0500

March 26, 2003
BVY 03-29

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

i } Subject: Vermont Yankee Nuclear Power Station
License No. DPR-28 (Docket No. 50-271)
Technical Specifications Proposed Change No. 258

{] . RPV Fracture Toughness and Material Surveillance Requirements

s Pursuant to 10CFR50.90, Vermont Yankee' (V'Y) hereby proposes to amend its Facility Operating
| License, DPR-28, by incorporating the attached proposed change into the VY Technical

Specifications. This proposed change adopts the Boiling Water Reactor Vessel and Internals Project
i Integrated Surveillance Program and updates pressure and temperature limitations for the reactor
! ‘ coolant system.

i Attachments 1 and 2 to this letter contain supporting information and the safety assessment for the
b proposed change. Attachment 3 contains the determination of no significant hazards consideration.
Attachment 4 provides a proposed change to the Updated Final Safety Analysis Report regarding the

. : Integrated Surveillance Program. Attachment 5 provides the marked-up version of the current
Technical Specification and Bases pages, and Attachment 6 is the retyped Technical Specification and
Bases pages.

! VY has reviewed the proposed change in accordance with 10CFRS50.92 and concludes that the
proposed change does not involve a significant hazards consideration.

} VY has also determined that the proposed change satisfies the criteria for a categorical exclusion in
accordance with 10CFR51.22(c)}9) and does not require an environmental review. Therefore,

v ) pursuant to 10CFR51.22(b), no envu'onmental impact statement or environmental assessment needs to
be prepared for this change.

Upon acceptance of this proposed change by the NRC, VY requests that a license amendment be
issued prior to the next scheduled refueling outage (Spring 2004) for implementation within 60 days of
its effective date. A license amendment is required prior to the end of the next refueling outage
because current Technical Specifications for pressure-temperature limitations are only valid through
the end of the current operating cycle, and current requirements for the removal of reactor vessel
surveillance specimens would necessitate the removal of a surveillance capsule during the next
refueling outage. Accordingly, VY respectfully requests timely approval of this license amendment
request.

! Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc. are the licensees of the
Vermont Yankee Nuclear Power Station
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If you have any questions on this transmittai, please contact Mr. Len Gucwa at (802) 258-4225.

Sincerely,

ki T M

Michael A. Balduzzi
Vice President, Operations

STATE OF VERMONT )
! )ss
WINDHAM COUNTY )

Then personally appeared before me, Michael A. Balduzzi, who, being duly sworn, did state that he is Vice
President, Operations of the Vermont Yankee Nuclear Power Station, that he is duly authorized to.execute and
file the foregoing document, and that the statements therein are true to the best of his knowledge ‘and behef

.

.

Thomas B. Silko, Notary Pubhc
My Commission Expires February 10, 2007

Attachments

ce: USNRC Region 1 Administrator
USNRC Resident Inspector - VYNPS
USNRC Project Manager - VYNPS
Vermont Department of Public Service



Docket No. 50-271 .
BVY 03-29

Attachment 1 |
Vermont Yankee Nuclear Powe.rﬁ»S;cé{icvnwl‘_y o
Proposed Technical Specification Change No. ’258 |
RPV Fracture Toughness and Materi#l Surveillance Requirements

Supporting Information and Safety Assessment of Proposed Change
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1.0 INTRODUCTION
1.1  PURPOSE

This Proposed Change to the licensing basis of the Vermont Yankee Nuclear Power Station
(VYNPS) revises the Technical Specifications (TS) and Updated Final Safety Analysis Report
(UFSAR) regarding reactor pressure vessel (RPV) fracture toughness and material surveillance
requirements. The specific changes are summarized as follows:

1.1.1 RPV Material Surveillance Program

Verment Yankee (VY) is proposing to revise current, plant-specific RPV material surveillance
requirements (SRs) by adopting the Boiling Water Reactor Vessel and Intemals Project
(BWRVIP) RPV integrated surveillance program (ISP) as the basis for demonstrating compliance
with the requirements of Appendix H to 10CFR Part 50, “Reactor Vessel Material Surveillance
Program Reéquirements.” In a safety evaluation dated February 1, 2002 (Ref. 1), the NRC staff
determined that the BWRVIP ISP was an acceptable alternative to existing BWR plant-specific
RPV s ~eillance programs for the purpose of maintaining compliance with the requirements of
Appe lixH.

1. Pressure-Temperature Limitations

update current pressure and temperature (P-T) limit curves for the reactor

e are required by TS 3.6.A, “Pressure and Temperature Limitations.” Currently,
TS Figures 5.6.1, 3.6.2 and 3.6.3 expire at the end of the current operating cycle. This proposed
changze upd:res the pressure and temperature limits for the reactor coolant system through the end
of the current operating license. The updated P-T limits are based on a re-calculated RPV neutron
flv +eg ucing ar * C staff-accepted neutron fluence methodology for boiling water reactors. The
T e -ves are valid through the end of the current operating license or 32 effective

PY) and generally satisfy the requirements of Appendix G to 10CFR Part 50,

“Fraciure . _.iness Requirements.”
1.2 DESCRIPTION OF THE PROPOSED CHANGE

1.2.1 RPV Material Surveillance Program

Current TS SR 4.6.A.5 (and associated Bases) regarding irradiated reactor vessel surveillance
specimens are being revised. Specifically, the plant-specific SR 4.6.A.5 is being removed from
TS, and details regarding the BWRVIP ISP (which is being adopted in place of the current plant-
specific requirements) are being added to the UFSAR. In addition, conforming changes are being
made to the TS Bases for Sections 3.6 and 4.6.

Current TS SR 4.6.A.5 requires:

The reactor vessel irradiation surveillance specimens shall be removed and examined to
determine changes in material properties in accordance with the following schedule:
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CAPSULE REMOVAL YEAR
1 10
2 30
i 3 Standby

The results shall be used to reassess material properties and update Figures 3.6.1, 3.6.2 and 3.6.3,
as appropriate. The removal times shall be referenced to the refueling outage following the year
specified, referenced to the date of cammercial operation,

_ Attachment 4 of this Proposed Change provides a proposed revision to the UFSAR to adopt the
provisions of the’ BWRVIP ISP in place of the existing plant-specific surveillance program.
Because the RPV material surveillance program requirements are being relocated from the TS and
incorporated into the UFSAR, the proposed change to the UFSAR regarding the ISP is included in
Attachment 4 for NRC review.

As noted in proposed UFSAR Table 4.2.4; instead of withdrawing the second surveillance capsule
after 30 years of operation, the capsule will be maintained in a “standby” status. Other, changes to
the UFSAR which result from the updated P-T calculations are not included in this submxttal but
will be made followmg 1ssuance of a license amendment.

1.2.2 Pressure—Temgrature leltatmn

Current TS Fxgures 3 6 1, 3 6 2 and 3 6 3 (and assoclated Bases), which establxsh P-T lumtatlons
for the reactor coolant system are being updated. The subject figures currently contain a
restriction on their use, such that the figures are no longer valid after the end of the current
operating cycle (Cycle 23). The updated set of P-T curves is valid through the end of the 40-year
operating license and was re-defined based on a re-calculation of neutron fluence using an NRC
staff-accepted neutron fluence methodology for BWRs. The updated curves are also clarified as
described below. Otherwise, the set of P-T limits remains as shown in current TS Figures 3.6.1,
3.6.2 and 3.6.3. In addition, conforming changes are being made to the TS Bases for Sections 3.6
and 4.6.

Current TS Fiéures 3.6.1, 3.6.2 and 3.6.3 are being replaced by the figures in Attachment 6.
Specific changes entall

e Figures 3.6.1, 3.6.2 and 3.6.3 currently contain a statement that each is valid through the
end of Cycle 23. That validity duration is being changed to 4.46 x 103 megawatt—hours

thermal (MWH(t)).

o To improve legibility of the curves, the grid line divisions have been changed, the
ordinate axis has been identified by 100 psi increments, and more data were used to plot
the curves to improve resolution.

o A Note is being added to TS Figure 3.6.2 to specify requirements for minimum
temperature when using local test instrumentation during flange tensioning and
detensioning operations. The new Note will specify:

During tensioning and detensioning operations with the vessel vented and the vessel fluid
level below the flange region, the flange temperature may be monitored with test
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1strumentation in lieu of process instrumentation for the downcomer region fluid
‘mperature and permanent flange region outside surface temperature. The test
strumentation uncertainty must be less than +/- 2°F. The flange region temperatures
ust be maintained greater than or equal to 72°F when monitored with test
strumentation during tensioning, detensioning, and when lensioned,

. e tabulation of pressure and temperature data on Figure 3.6.3 is being revised to more
surately reflect the plot of the curves (the curves are unchanged). At 116°F the bottom

d

pressure is changed to 413 psig, instead of the current 416 psig. At 120°F, there

:uld be only two data points on Figure 3.6.3, and these are at 253 psig for the upper
ion and at 439 psig for the bottom head region. Therefore, the tabulation
zsponding to a temperature of 120°F will only specify pressures of 439 psig and 253
- for the bottom head regicr. ind upper region, respectively.,

1.3 . EDULE

VY plar - implement the proposed change to support tﬁe next refueling outage (i.e., Spring
2004) ar  “sequent restart. The proposed change involves the elimination of refueling outage
work-scc  :nd its approval is needed for post-outage plant restart. Because current TS SR
46,A51r  -esthat VY remove a RPV material capsule during the next refueling outage, and the
current s P-T curves expires at the end of the current operating cycle (defined as the end of the
next refus 7 outage), a license amendment is required before the end of the refueling outage.
Thenext: ling outage is currently scheduled to commence on April 3, 2004.

20 B KGROUND

To ensure : structural integrity of RPVs, 10CFR50.60, “Acceptance criteria for ﬁactme
prevention  asures for light water nuclear power reactors for normal operation,” imposes the
specific fr  .re toughness and material surveillance program requirements set forth in
Appendices .nd H to 10CFR Part 50.

2.1 RI VATERIAL SURVEILLANCE PROGRAM

Licensees of  clear power plants are required by Appendix H to 10CFR Part 50 to implement
RPV materi urveillance programs (including the withdrawal and analysis of surveillance

capsules) for

reactor vesse’

surveillance -
heat-affected

snitoring changes in the fracture toughness properties of ferritic materials in the
tline region which result from neutron irradiation. These programs consist of
-ules installed inside the RPV that include specimens from RPV plate, weld and
~:¢ materials. These specimens are removed at pertodic intervals, tested and

analyzed to . ‘or the radiation embrittlement of the RPV. Appendix H provides two alternative
methods for ¢ >liance:

The first alterr. e is the design and implementation of a plant-specific surveillance program that
is consistent vt ASTM E-185 (Ref. 2). In accordance with this alternative, licensees must
comply with ei'-r the edition of ASTM E-185 that was current on the issue date of the American
Society of Mec* +aical Engineers (ASME) Code to which the reactor vessel was purchased, or
later editions thr gh the 1982 edition as the basis for establishing surveillance capsule withdrawal
schedules.

Mw
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The second alternative is addressed in paragraph TIL.C of Appendix Hto 10CFRS0, “Requiremehts
for an Integrated Surveillance Program,” and involves the implementation of an integrated

surveillance program in lieu of individual plant-specific RPV surveillance programs. Certain

technical and regulatory criteria are set forth in paragraph m.cC.

Until recently, each BWR has had its own RPV material surveillance program, and the specimen
selection, testing, analysis and monitoring were conducted on a plant—speclﬁc basis. Over the past
several years, the BWRVIP developed an ISP that meets the criteria defined in Appendix H for an
ISP. The NRC staff approved the BWRVIP ISP in a safety evaluation (SE), which was provided
to the BWRVIP by letter dated February 1, 2002 (Ref. 1).

The NRC SE concluded that the proposed ISP, if implemented in accordance with the conditions
of the SE, is an acceptable alternative to all existing BWR plant-specific RPV surveillance
programs for the purpose of maintaining compliance with the requirements of Appendix H to
10CFR 50 through the end of current facility 40-year operating licenses. In NRC Regulatory Issue
Summary (RIS) 2002-05 (Ref. 3), NRC endorsed the BWRVIP ISP and provided guidance for
BWR licensees in mlplementmg the ISP program

Implementatmn of the ISP provndes certain benefits. When the ongmal surveillance miaterials
were selected for plant-specific surveillance programs, ‘the state of knowledge conceming RPV
material response to irradiation and post-irradiation fracture toughness was not as robust as it is
today. As a result, many facilities did not include what would be identified today as the plant’s
limiting RPV materials in their surveillance programs. Hence, the integrated effort to identify and

~ evaluate materials from other BWRs, which may better represent a facility’s limiting materials,

should improve the overall evaluation of BWR RPV embrittlement. Also, the inclusion of
additional data from the testing of BWR Owners ‘Group Supplemental Surveillance Program
capsules will improve overall quality of the data being used to evaluate BWR RPV embrittlement.
Implementation of the ISP is also expected to reduce the costs associated with removing capsules
from RPVs and surveillance testing and analysis, since surveillance materials that are of little or
no value (either because they lack adequate unirradiated baseline Charpy V-notch data or because
they are not the best representative materials) will no longer be tested. In addition, the exposure of
personnel to radiation due to the removal and handling of irradiated specimens should be reduced.

By letter dated November 12, 2002 (Ref. 4), the BWRVIP submitted Proprietary Report
BWRVIP-86-A (Ref. 5) to the NRC staff for information and review. BWRVIP-86-A represents a
compilation of information from several sources upon which the NRC staff based its SE (Ref. 1).

The NRC staff reviewed the information in BWRVIP-86-A and, by letter dated December 16,

2002 (Ref. 6), found that it accurately incorporates all of the relevant information submitted by the
BWRVIP to support NRC staff approval of the BWRVIP ISP.

A major consideration in the NRC staff’s SE (Ref. 1) deals with BWR RPV fluence calculations.
Specifically, the NRC staff required as a condition to its SE that RPV neutron fluence calculations
use a fluence methodology that is acceptable to the NRC staff and is consistent with the guidance
found in NRC Regulatory Guide 1.190 (Ref. 7). In addition, if differing fluence methodologies
are used (i.e., the methodology used to determine the neutron fluence values for a licensee’s RPV
differs from the methodology used to establish the neutron fluence values of the ISP surveillance
capsules which represent the RPV in the ISP), the resulis of these differing methodologies are
compatible (i.e., within acceptable levels of uncertainty).
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22 P-T LIMITATIONS

2.2.1 Technical and Regulatory Basis

10CFR50.60, “Acceptance criteria for fracture prevention measures for light water nuclear power
reactors for normal operation,” imposes the fracture toughness requirements for the reactor coolant
pressure boundary set forth in Appendix G to Part 50. Licensees of nuclear power plants -are
required by Appendix G to 10CFR Part 50, “Fracture Toughness Requirements,” to develop and
use P-T limits in order to provide adequate margins of safety during any condition of operation,
including anticipated operational occurrences and system hydrostatic tests, to which the reactor
coolant pressure boundary may be subjected over its service lifetime.

Appendix G to 10CFR50 describes the conditions that require P-T limits and provides the general-

bases for these limits. Operating limits based on the criteria of Appendix G, as defined by
applicable regulations, codes, and standards, provide reasonable assurance that non-ductile or
rapidly propagating failure will not occur.

Appendix G of Section XI of the ASME Boiler and Pressure Vessel Code (the Code), (Ref. 8)
forms the basis for the requirements of Appendix G to 10CFR50. The operating limits for
pressure and temperature are required for three categories of operation: (1) hydrostatic pressure
tests and leak tests; (2) non-nuclear heatup/cooldown and low-level physics tests; and (3) core
critical operation.

Pressure-retaining components of the reactor coolant pressure boundary that are made of ferritic
materials (including the pressure vessel) must meet the requirements of Appendix G of the Code,
as supplemented by the additional requirements in Table 1 of Appendix G to 10CFR50 for fracture
toughness during system hydrostatic tests and any condition of normal operation, including
anticipated operational occurrences. In addition to beltline comsiderations, non-beltline
discontinuities such as nozzles, penetrations, and flanges may influence the construction of P-T
curves.

The P-T limits are not derived from design basis accident analyses, but are prescribed for all plant
modes to avoid encountering pressure, temperature, and temperature rate of change conditions that
might cause undetected flaws to propagate and cause non-ductile failure of the reactor coolant
pressure boundary. The P-T limits are acceptance limits because they preclude- operation in an
unanalyzed condition.

P-T limits are revised when necessary in accordance with Appendix H to 10CFR50 for changes in

adjusted reference temperature for nil ductility transition (ARTypr) due to neutron fluence values

determined from the analysis of irradiated RPV beltline materials. Upon acceptance of this

Proposed Change, the ISP discussed above will provide the dosimetry data and results of fracture

toughness tests as the bases for changes in ARTxpr for the VYNPS RPV.

2.2.2  Neutron Fluence Methodology

10CFR50, Appendix G requires the prediction of the effects of neutron irradiation on vessel
embrittlement by calculating the ARTypr and the Charpy Upper Shelf Energy (USE). For reactor
vessel beltline materials, including welds, plates, and forgings, the values of ARTypr must account
for the effects of neutron irradiation, as part of the surveillance program of Appendix H to

S
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10CFR50. To predict these effects, NRC Generic Letter 88-11 (Ref. 9) imposes the use of
methods described in Regulatory Guide 1.99, Revision 2 (Ref. 10). The fluence values calculated
using the methodology described in Regulatory Guide 1.190 satisfy the requirements of Appendix
G to 10CFRS0 and Regulatory Guide 1.99.

223 Flaw AnaIy§1

The basic parameter in Appendlx Gto Secﬂon XI of the ASME Code (Ref 8) for calculatmg P-T
limit curves is the stress intensity factor (K;,), which is a function of the stress and a postulated
flaw. The Code methodology specifies that licensees determine the reference K;, factors. Code
Case N-640 (Ref. 14) permits use of the lower bound static initiation fracture toughness value (K;,)
in lieu of K;,.

The methodology of Appendix G to the Code requires that P-T curves satisfy a safety factor of 2.0
on stress intensities arising from primary membrane and bending stresses during normal plant
operations (mcludmg heatups, cooldowns, and transient operating conditions) and a safety factor
of 1.5 on stréss intensities arising from primary membrane and bending stresses when leak rate or
hydrostatic pressure tests are performed on the reactor coolant system. Table 1 in Appendix G to
10CFR50 provides criteria for meeting P-T limitations of Appendix G to the Code and the
minimum temperature reqmrements for normal and pressurc testmg operatmns

3.0 SAFETYASSESSMENT R
3.1  RPVMATERIAL SURVEILLANCE PROGRAM

VY is a participant in the BWRVIP wh:ch developed the NRC staff accepted ISP for RPV
materials and will formally implement the ISP upon NRC issuance of the requested license
amendment. ‘

BWRYVIP-86-A (Ref. 5) provndes the technical and regulatory basis for the BWRVIP ISP and will
be incorporated by reference in the VYNPS UFSAR. As noted in the NRC staff’s reply to the
BWRVIP dated December 16, 2002 (Ref. 6), reference to BWRVIP-86-A is acceptable in lieu of
referencmg the separate source documents. Attachment 4 of this proposed change is a proposed
revision to the UFSAR, which will become effective upon xmplementatxon of the requested license
amendment. A

The BWRVIP ISP is intended to replace the ex1stmg pIant—spec1ﬁc RPV material surveillance
programs with representative weld and base materials data from host reactors. It is not intended
that VYNPS be an ISP host reactor. As indicated in the Test Matrix in BWRVIP-86-A, RPV weld
and plate surveillance materials from Susquehanna-1 have been selected from among all the
existing plant surveillance programs (including the Supplemental Surveillance Program) to
represent the cotresponding limiting plate and weld material in the VYNPS RPV. Thus, in
accordance with the ISP, no further capsules will be removed and tested from the VYNPS RPV. 1t
is anticipated that the next Susquehanna-1 surveillance capsule should be removed from the vessel
in year 2012,

Based on the test results of the removed capsules, fluence calculations will be reevaluated using a
methodology approved by the NRC and demonstrated to be consistent with the methods described
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in Regulatory Guide 1.190 (Ref. 7). VY used an updated fluence methodology provided by GE
Nuclear Energy (GENE) (Ref. 11) and approved by NRC to develop the revised P-T curves.

As shown in Table 4-5 of BWRVIP-86-A, “Detailed Test Plan By Plant,” the VYNPS RPV wall is
expected to experience the lowest, end-of-life neutron fluence of all domestic BWRs.

Under the ISP, representative capsule data will be provided to each BWR vessel owner for
limiting vessel weld and base materials. These data will be evaluated, as appropriate, using the
methods in Regulatory Guide 1.99 (Ref. 10) in accordance with Appendix G to 10CFR50 for the
determination of ARTnpr values. The relevant data (i.e., Charpy shift results) will be used to re-
evaluate embrittlement projections for the corresponding vessel beltline materials represented by
the materials in the capsule. This re-evaluation will be conducted by VY based on the results
determined from testing of representative materials. If changes in P-T limits are required due to a
reassessment of the limiting ARTypr values, changes to the licensing basis will be requested, as
appropriate.

The mponiné of test results to NRC, including the data required by ASTM E-185 (Ref. 2), and the
results of all fracture toughness (i.e., Charpy) tests conducted on the surveillance materials will be
made by the BWRVIP program administrator.

Although there are no plans to remove additional material surveillance specimens from VYNPS,
the remaining two surveillance capsules will continue to reside in the RPV in accordance with the
BWRVIP ISP, in case they are needed in the future as a contingency.

Consistent with the guidance provided in RIS 2002-05 (Ref. 3), and because current TS require
withdrawal of RPV specimens, VY is submitting this proposed change as a license amendment
request. Current TS SR 4.6.A.5 requires that the second VYNPS surveillance capsule be removed
during the refueling outage following the year in which 30 years of commercial operation is
reached (i.e., the Spring 2004 refueling).

NRC has sreviously determined, as documented in Generic Letter 91-01 (Ref. 12) that details of
’ ;ial surveillance programs do not need to be included in the TS, because there would be
1 of controls that have been established by regulations (i.e., Appendix H to 10CFR50).
i .7, instead of replacing the plant-specific surveillance program requirements in TS 4.6.A.5
with details regarding the ISP, VY will incorporate the ISP into the UFSAR. Because duplication
of ~ontrols is unnecessary, and adequate controls already exist, it is acceptable to relocate details
0 PV surveillance program to the UFSAR.

VY . juesting a change to the VYNPS RPV material surveillance program required by
10CFR50, Appendix H, and currently implemented through TS SR 4.6.A.5, to incorporate the
3WRYVIP ISP into the VYNPS licensing basis. The proposed change to VY’s RPV material
.urveillance program meets the regulatory criteria in Paragraph III. C of Appendix H to 10CFR50.
Based on the foregoing considerations, including the prior acceptance of the BWRVIP ISP by the
NRC staff, this proposed change is acceptable because it provides an overall improvement in the
quality of data that will be obtained, analyzed and reperted to NRC for the purpose of monitoring
changes in the fracture toughness properties of RPV beltline materials.
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3.2  P-T LIMITATIONS

3.2.1 Current Ltcensmg Basis for P-T Curves

VYNPS License Amendment No. 203 (Ref. 13) revised the TS by changing the RPV P-T limit
curves specified in TS Limiting Condition for Operation 3.6.A, “Reactor Coolant System —
Pressure and Temperature Limitations,” as graphically represented in Figure 3.6.1, “Hydrostatic
Pressure and Leak Tests, Core Not Critical,” Figure 3.6.2, “Normal Operation, Core Not Critical,”
and Figure 3.6.3, “Normal Operation, Core Critical.” However, because VY’s neutron fluence
estimate used at that time to support generation of the P-T curves was not based on a methodology
acceptable to the NRC staff for current licensing applications, a restriction was placed on the
application of the P-T curves. That restriction disallows use of the P-T curves beyond the end of
the current operating cycle (i.e., Cycle 23). '

3.22 Updated P-T Curves

The updated P-T curves were established based on the requirements of Appendix G to 10CFR50to
assure that brittle fracture of the RPV is prevented. Attachment 2 to this Proposed Change
provides the methodology of calculation used by VY in generating the revised P-T curves (i.e., TS
Figures 3.6.1, 3.6.2 and 3.6.3). The revised P-T curves retain the same basic P-T limits as the
current curves.

Composite P-T curves were generated for each of the pressure test core not cntlcal and core
critical conditions at 32 EFPY. Attachment 6 includes proposed TS Figures 3.6.1, 3.6.2 and 3.6.3,

which also incorporate a tabulation of P-T limits for both the bottom head and upper head regions.

The revised P-T curves (and current curves) differentiate between the bottom head region and
upper vessel regions. The methodology used to generate the P-T curves in this submittal is similar
to the methodology used to generate the curves approved in license amendment no. 203 (Ref. 13).
In this update, however, the estimate of the RPV neutron fluence was based on a new fluence
methodology that follows the guidance of Regulatory Guide 1.190 (Ref. 7). Part of the analysis
conducted in developing the P-T curves was to account for radiation embrittlement effects in the
core region, or beltline, and ARTypr values were determined using criteria of Regulatory Guide
1.99 (Ref. 10). However, although VY conducted an ana]ysns in accordance with Regulatory
Guide 1.99, the more conservatwe ARTNDT values used in the pnor evaluatlon were retamed

For the hydrostatic pressure and leak test curve (TS Figure 3.6.1), a coolant heatup and cooldown
temperature rate of 40°F/hr or less must be maintained at all times. Similarly, for the normal
operation, core not critical (TS Figure 3.6.2) and the normal operation, core critical curve (TS
Figure 3.6.3), the P-T curves specify a coolant heatup and cooldown temperature rate of 100"F/hr
or less for which the curves are applicable.

The change to TS Figures 3.6.1, 3.6.2 and 3.6.3 to extend their applicability to 4.46 x 10° MWH(t)
corresponds to an integrated plant operation of 32 EFPY. This limitation is acceptable because it
is based on the re-calculated, expected neutron fluence over 40 years of operation at the current
licensed power level, accounting for periods of downtime.

The enhancements made to TS Figures 3.6.1, 3.6.2 and 3.6.3 by slightly revising grid divisions,
adding additional 100 psi increments to the ordinate axis, and improving curve resolution are
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administrative changes of preference. They are acceptable because they'do not change any
technical requirement and are made to enhance user acuity.

The addition of a Note to TS Figure 3.6.2 to permit use of test instrumentation during tensioning,
detensioning, and when tensioned is acceptable because test instrumentation can provide a better
method of monitoring bolt-up temperatures during this phase of operations. The use of such
instrumentation is limited to the condition when the vessel is vented and vessel fluid level is below
the flange region. The establishment of this condition ensures that the vessel cannot be
pressurized while relying on test instrumentation. Because test instrumentation is more accurate
(conservatively within +/- 2°F) than permanent temperature instrumentation (+/- 10°F), a limit of
> 72°F may be established when using test instrumentation. A 72°F limit for test instrumentation
corresponds to an 80°F limit for permanent temperature instrumentation when the respective
instrumentation uncertainties are included. These values are acceptable because the analytical
limit for head bolt-up is 70°F (without instrument uncertainty) as stated in current TS 3.6.A.

The changes to the tabulation in Figure 3.6.3 represent a correction of actual values used to
generate the' current curves. The current tabulation indicates that four different pressure limits
were established corresponding to a temperature of 120°F. As can be seen from the curves, there
are only two such points for 120°F. Similarly, the change in bottom head pressure at 116°F to 413
psig reflects a past administrative error in transcribing the actual value from the current curve.
These changes to correct the tabulation are acceptable because they do not change actual limits
(the curves are unchanged) and reflect the outputs from previous analyses.

323 Application of ASME Code Case N-640

The updated P-T limits were developed using Section XI, Appendix G of the 1995 Edition with
the 1996 Addenda of the ASME Code (Ref. 8). This code edition and addenda incorporated
revised stress intensity factors into the Appendix G methodology, which is used to develop the
actual P-T limit curves. The revised stress intensity factors are based upon the re-orientation of
the postulated defect normal to the direction of maximum stress. NRC has approved this code
edition with addenda, as documented in 10CFR50.55a(b)(2).

In addition, the updated P-T limit curves are based, in part, on the application of ASME Code
Case N-640 (Ref. 14). Pursuant to 10CFRS50.12 and by letter dated April 16, 2001 (Ref. 15), the
NRC granted an exemption to allow VY to deviate from the requirements of Appendix G to
10CFR50 in the use of this alternative method.

Code Case N-640 permits application of the lower bound static initiation fracture toughness value
equation (K;, equation) as the basis for establishing the P-T curves in lieu of using the lower bound
crack arrest fracture toughness value equation (i.e., the Kj; equation), which is based on conditions
needed to arrest a dynamically propagating crack—the method invoked by Appendix G to Section
X1 of the ASME Code. Use of the K. equation in determining the lower bound fracture toughness
in the development of the P-T operating limits curve is more technically correct than the use of the
K, equation because the rate of loading during a heatup or cooldown is slow and is more
representative of a static condition than a dynamic condition. The K. equation appropriately
implements the use of the static initiation fracture toughness behavior to evaluate the controlled
heatup and cooldown process of a reactor vessel.
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3.24 Neutron Fiuence Calculations

In developing the updated P-T limit curves, the VYNPS neutron fluence calculations were also
updated. These calculation updates were performed using the NRC-approved General Electric
Nuclear Energy (GENE) methodology as documented in GENE’s Licensing Topical Report
NEDC-32983P-A (Ref. 11). The NRC-accepted (Ref. 16), proprietary methodology is fully
described in NEDC-32983P-A and is not repeated herein. In general, GENE’s methodology
adheres to the guidance in Regulatory Guide 1.190 (Ref. 7) for neutron flux calculations and is
basedon a two—dnmens:onal discrete ordinates code.

VY’s estimate of neutron fluence is based in part on a dosimetry ana1y515 of the first (and only)
surveillance capsule removed from VYNPS on March 4, 1983, after 7.54 EFPY of irradiation.

The updated RPV fluence values demonstmte that ‘the vessel fast fivence assumptxons in the
current P-T curve calculation remain conservative. The updated fluence analysis supports
replacing the Cycle 23 expiration date with a 32 EFPY (4.46 x 10° MW-hour) expiration limit.

The revised calculatlons consist of two parts: First, the GENE methodology was applied to
recalculate the surveillance coupon fluence rates. This task served to benchmark the new
methodology. The second task involved updating the model to include a modern core design.
VYNPS operating Cycle 21 was selected as representative of recent, modern core designs.
Sensitivity studies of contemplated core loadings, including the current Cycle 23, indicated that
peak vessel fluxes are bounded by Cycle 21. The updated fluence calculation is documented in a
proprietary report prepared by GENE for VY. A-smnmary of the VY RPV fluence analysis is
presented below

Table 1

Summary of Flux Results }
Location [ Flux (n/er’-s)
RPV Inside Surface — max location 2.96x 10°
Surveillance Capsule (30%) 1.89x 10°

Using the core design for Cycle 21, the i-ew)ised, calculated pea.k fast flux (E >1 MeV) at end of life
is summarized in Table 1.

The fast neutron ﬂuences at the end of ;)lant life (32 EFPY) were conservatively calculated to be
2.99 x 10" n/em? and 1.91 x 10" n/em® for the peak RPV location and the surveillance capsule,
respectively. Through the end of calendar year 2002, VYNPS had accumulated approximately
23.8 EFPY of operation. ‘

3.2.5 Regulatory Guide 1.99 and Adjusted Reference Temperature

The current and updated P-T curves are based on bounding ARTypr values of 89°F at 1/4T and
73°F at 3/4T. To ensure comphance with Regulatory Guide 1.99, the new fast neutron fluence at
the end of plant life, 2.99 x 10" nfcm?, was used to assess the adjusted RTypr of beltline
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components. The shift evaluation followed Position C.1 (surveillance data not available) and the
C.1(3) attenuation formula. This evaluation is documented in Attachment 2 and demonstrates that
the limiting beltline component (RPV plate 1-14) remained the same, and the ARTypr values
calculated in accordance with Regulatory Guide 1.99 remain bounded by values used to develop
the current P-T curves. As demonstrated in Attachment 2, the equivalent fluence, when compared
to the updated fast fluence of 2.99 x 10" n/cm?, remains very conservative.

Because the capsule and end-of-life (EOL) fluence values have changed, the USE equivalent
margin analysis plant applicability assessment (Ref. 17) has been incorporated into Attachment 2
to demonstrate continued compliance with ASME Code Case N-512 (Ref. 18). The prediction of
change in Charpy USE was calculated in accordance with Regulatory Guide 1.99. As summarized
‘in Attachment 2, there remains ample margin between the projected decrease in weld and plate
USE and the ailowable value specified in NEDO-32205 (Ref. 19). Therefore, VYNPS remains in
compliance with USE requirements of 10CFR50 Appendix G by demonstrating that the projected
decrease in USE per the guidance of Regulatory Guide 1.99 meets bounding limits established in
the topical report.

326 Non-Beltline Regions

Non-beltline regions are defined as the vessel locations that are remote from the active fuel and
where the EOL neutron fluence is not sufficient (i.e., < 10" n/cm?) to cause any significant
embrittlement. Non-beltline components include nozzles, closure flanges, some shell plates, the
top and bottom head plates, and the control rod drive penetrations. - '

Detailed stress analyses of the applicable non-beltline components were performed for the purpose
of fracture toughness analysis. The analyses took into account the mechanical loading and
anticipated thermal transients. The thermal stresses in the vessel wall are caused by a radial
thermal gradient that is created by changes in the adjacent reactor coolant during transient
conditions. Transients considered include 100°F/hr startup and shutdown, reactor trip, loss of
feedwater heaters or flow, loss of recirculation pump flow, and transients involving emergency
core cooling injections.

3.2.7 Head Closure Flange

Stresses in the VYNPS RPV head closure flange (predominated by preload stress) establish limits
incorporated into the updated P-T curves. For the flange evaluation, membrane and bending
stresses were extracted from the original vessel stress report for pressure, preload and thermal
expansion loadings. The critical location for head preload is the weld region between the upper
head and the head flange. A minimum bolt-up temperature of 70°F was conservatively used and
this requirement is maintained in TS 3.6.A.3. This conservatism is appropriate because bolt-up
tensioning is one of the more limiting operating conditions (high stress and low temperature) for
brittle fracture,

The conclusion of the revised neutron fluence analysis is that the revised TS P-T curves bound the
recalculated coupon and RPV fast neutron fluences by a significant margin. The updated P-T
curves are acceptable because they satisfy the requirements of 10CFR50.60(a), Appendix G to
10CFR50, and Appendix G to the ASME Code, as exempted by the methods of analyses in ASME
Code Case N-640. In addition, the revised P-T curves provide an acceptable margin of safety
against RPV brittle fracture.

—_—— e
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3.3 Conclusmn/S

In surnmary, parnclpatlon in the ISP will i 1mprove the quahty of comphance W1th the regulatory
requirements in Appendices G and H to 10CFR50 while reducing cost, exposure, and outage time

associated with capsule removal, shipping, and testing. The methodologies used to develop the

proposed P-T limit curves satisfy the requirements of the regulations (as modified by application
of ASME Code Case N-640). The revised P-T curves and outputs from the ISP (which will be
used as appropriate for future adjustments to P-T limits), ensure that adequate RPV safety margins
against non-ductile failure will continue to be maintained during normal operations, anticipated
operational occurrences, and hydrostatic testing. Together, these measures ensure that the
integrity of the reactor coolant system will be maintained for the life of the plant.

In conclusion, based on the considerations discussed above, (1) .there is reasonable assurance that
the health and safety of the public will not be endangered by operation in the proposed manner; (2)
such activities will be conducted in compliance with the Commission’s regulations; and (3) the
issuance of the requested license amendment will not be inimical to the common defense and
security or to the health and safety of the public.
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CALCULATION SUMMARY REPORT FOR REVISED P-T CURVES FOR
VYERMONT YANKEE NUCLEAR POWER STATION

1.0 Introduction

This attachment documents the revised set of pressure-temperature (P-T) curves developed for
the Vermont Yankee Nuclear Power Station (VY). This work includes a full set of updated P-
T curves (i.e., pressure and leak test, core not critical, and core critical conditions) applicable
for a gross power generation of 4.46x1 0® MWHR(th) (which will bound VY power generation
beyond March 12, 2012, the end of VY's current operating license (EOL)).

The curves were develoised using the méﬂiodolégy specified in ASME Code Case N-640 [2],
the 1995 ASME Code, Section XI, Appendix G (including the Summer 1996 Addenda) [3],
and 10CFR50 Appendix G [4].

The previous revision of this report was submitted to the NRC on February 23, 2001 in support
of VY’s TS proposed change 244 [Attachment 2 of Reference 19]. The NRC accepted the P-T
curves submitted under proposed change 244 with the condition that for operation beyond
Cycle 23, VY submit an amendment request justifying the use of the curves which satisfies the
guidance of RG 1.190. [21] .

In response VY has revised the vessel fluence evaluation [1]. This revised assessment follows the
methodology documented in the GE Licensing Topical Report (LTR) NEDC-32983P-A
approved by the U.S. NRC for licensing applications in the Safety Evaluation Report [18] and in
general, GE’s methodology adheres to the gmdance in Regulatory Guide (RG) 1.190 for neutron
flux evaluation. o .

The new EOL fluence value rcmains enveloped by the conservative RTndt shift values used here
and in proposed change 244. This report has been updated to incorporate the revised fluence data
and demonstrates that there is no impact to the current P-T limits.

Because the capsule and EOL fluence values have changed, the upper shelf equivalent mafgin
analysis plant applicability assessment [17] bas been incorporated into this report to demonstrate
continued compliance with ASME Code Case N-512. [16].

In addition to the new fluence value, the grid line divisions on the curves have been changed to
make them easier to read. More data was used to plot the curves to improve resolution. In
addition, specific requirements for minimum temperature using local test instrumentation have
been incorporated for flange tensioning and detensioning operations.

Prior to approval of proposed change 244, the NRC requested that VY provide basis information

to support revised initial RTndt values for beltline materials, nozzle geometry data, and stress
intensity values used in the development of the P-T curves. VY provided a responce to this RAI
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in reference [19]. In this revision there is no change to the initial RTndt and nozzle geometry data
provided in Reference [19]. The stress intensity information previously provided [19] has been
again included here to facilitate NRC review.

In summary, the revision to this report is being done to incorporate four changes:
1) Incorporate the revised fluence values provided by the GE Report [1].

2) Incorporate the revised upper shelf equivalent margin analysis (EMA) plant
applicability form to demonstrate continued compliance with ASME Code Case N-512

[16].

3) Provide enhancements in curve grid division and curve resolution to facilitate operator
interpretation.

4) Incoxﬁoratc detailed minimum temperature requirements for flange tensioning and
detensioning. .

All changes, except those that are non-essential or of an administrative nature, such as correction
of typographical errors, editorial changes or format preferences, are marked with margin bars.

2.0 Material Properties

An assessment of the fracture toughness properties of all material used in the VY reactor vessel
plate, weld and forgings is provided in Attachment 2 to VYC-829 R4. Estimation of the initial
value of the nil-ductility reference temperature (RTypr) was based on the methods described in
Branch Technical Position MTEB 5-2 [5]. Charpy impact and drop weight test data from
original construction Certified Materials Test Reports (CMTRs) and as-fabricated material
testing [6,7], supplemented by more recent data from Battelle for one belthne plate [8], were
used. The resulting initial RTnpr values are listed in Table 1.

For all material adjacent to the reactor vessel flange region, the GE vessel purchase contract
required that a nil-ductility transition temperature (NDTT) of 10°F be met. Review of the
CMTR data shows that the minimum Charpy energy (longitudinal specimens) was 69 ft-1b at
10°F, with 52 mils lateral expansion reported. Two “no-break” drop weight tests at 20°F were
also reported. Based on MTEB 5-2, this justifies an RTnpr = 10°F.

For the limiting material adjacent to the core region, the previous submittal by VY [10] stated

that the initial RTnpr of plate 1-14 was 40°F. Further evaluation justifies that the RTypr can be
conservatively taken as 30°F.
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- Evaluation of the CMTR data shows that the minimum Charpy energy (from longitudinal
specimens) was 42 ft-Ib at a test temperature of 10°F. Lateral expansion was not
reported. Two no-break drop weight tests at 40°F were reported, justifying the NDTT of
<30°F. Based on MTEB 5-2, this justifies an initial RTypr = 30°F.

- Evaluation of the “as-fabricated” test data shows that the minimum Charpy energy (from
longitudinal specimens) was 65 fi-Ib at 40°F. The minimum lateral expansion was 54
mils. Two no-break drop weight tests at 20°F were reported, justifying an NDTT of
< 10°F. Based on MTEB 5-2, this justifies an initial RTnpr < 10°F.

- Additional testing by Battelle exhibited relatively low Charpy energy (longitudinal
specimens) [8]. At 40°F, 80°F and 120°F, the Charpy energy was 46.5 ft-1b, 57.5 fi-Ib
and 87.5 fi-1b, respectively with lateral expansion greater than 35 mils in all cases. From
this data, it is estimated that the 50 fi-Ib Charpy energy could have been achieved at < -
70°F. Using the criteria from MTEB 5-2, this also justifies an RTnpy of 30°F.

Similar evaluations conducted in supporting VY calculations (Attachment 2 of VYC-829 R4)
establish the initial R Tpr values for all other materials.

Table 2-1 and Table 2-2 show an evaluation of the expected irradiation shift for the beltline
plates. The peak end of license (EOL) fast fluence of 2.99 x 10'” n/em? (E>1.0 MeV) used in
Table 2-1 is from the Reference 1 GE report. The methodology used by GE to develop this
fluence value is documented in GE’s Licensing Topical Report (LTR) NEDC-32983P-A [1],
which was approved by the U.S. NRC for licensing applications in the Safety Evaluation Report
“Safety Evaluation for NEDC-32983P, General Electric Methodology for Reactor Pressure
Vessel Fast Neutron Flux Evaluation (TAC No. MA9891),” MFN 01-050, September 14, 2001.

For purposes of determining the P-T curves for the vessel core region matenals VY has elected
to maintain the more conservatively shifted ARTnpr values previously used by VY: 89°F at the
1/4T point and 73°F at the 3/4T point. Based on guidance of Reg Guide 1.99 Rev. 2 lower
values of ARTnpt could have been used. The NRC highlighted this in their Reference 11 safety
evaluation.

The conservatism of employing these ARTnpr values is expressed in terms of equivalent fluence
in Table 3. Based on the initial RTnpr values and chemistry factors from Table 2-2, and
Regulatory Guide 1.99, Rev. 2 [12] criteria for calculating ARTnpr, the use of the conservative
ARTnpr values equates to a minimum end-of-life surface fluence of 1.24 x 10'® n/cm? for the
four core region plates. This is well beyond the peak end-of-life surface fluence, 2.99 x 107
n/cm?calculated for Vermont Yankee by GE [1]. This also confirms that plate 1-14, used for the
VY surveillance specimens [9], is the critical plate from the standpoint of brittle failure up to
fluence levels well beyond that expected at VY.

Reference 1 also provides the axial distribution of 32-EFPY fast neutron fluence at the peak
azimuth of the RPV inside surface. The results of the analysis demonstrate the fast fluence
outside the active axial fuel zone at the RPV wall is less than 1x10'7 n/cm? . The N4 feedwater
nozzles are well above the top of active fuel and the N2 recirculation nozzles are below the
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bottogn of active fuel. Therefore the fluence in these locations is substantially below 1x10'7
n/cm”. '

Based on the revised fluence projection [1], per Reg Guide 1.99 [12] requirements, we have
revised the projected decrease in upper shelf energy (USE) data and reevaluated the decrease
against criteria from NEDO-32205 [17], the equivalent margin topical report applicable to VY.
This topical report follows the methods provided in Code Case N-512 [18] and was accepted by
the NRC [19].

As summarized in Table 15, there remains ample margin between the projected decrease in weld

and plate upper shelf energy and the allowable decrease recommended in topical report NEDO-

32205. Therefore VY remains in compliance with USE requirements of 10CFR50 Appendix G

by demonstrating that the projected decrease in USE per the guidance of Regulatory Guide 1.99 !
meets bounding limits established in the topical report.

L)
" l

3.0 P-T Curve Methodology

The P-T curve methodology is based on the requirements of References [2] through [4]. There ‘
are five regions of the reactor pressure vessel (RPV) that were evaluated in this calculation: (1)

the reactor vessel beltline region, (2) the bottom head region, (3) the feedwater nozzle, (4) the

recirculation inlet nozzle, and (5) the upper vessel flange region. These regions will bound all

other regions in the vessel with respect to considerations for brittle fracture. For the feedwater

nozzle, the limiting conditions of sudden injection of 50°F cold water into the nozzle were

considered. For the remainder of the locations, 100°F/hr heatup and cooldown were considered

for Service Level A/B curves and 40°F/hr heatup and cooldown were conservatively assumed ’ ﬁ
for pressure and leak test conditions. The bottom head region was independently evaluated for ’
anticipated operational occurrences including rapid cooling following a plant scram and hot ,
sweep transients typically associated with re-initiation of recirculation flow into a relatively l
colder lower head region following a reactor scram and recirculation pump trip.

3.1  General Approach for Analytical P-T Limit Curves : L
The general approach for development of the P-T curves was as follows: _ f
a. A temperature at the crack tip, Tyas: (i.e., 1/4t into the inside or outside vessel |
wall surface) is either determined using ASME Section XI, Appendix G ’

methods or is conservatively bounded. The method for each location addressed

in discussed in subsequent sections.

b. Calculate the allowable stress intensity factor, Kc, based on Ty using the
relationship specified by Code Case N-640 [2], as follows:

K o = 20.734 e!0%(Tus-A¥hor)] 4 33 5
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where: Ty = metal temperature at assumed flaw tip {°F)
ARTypr = adjusted reference temperature for location under
consideration and desired EFPY (°F)

Kic allowable stress intensity factor (ksi ¥ t inch)

c. Calculate the thermal stress intensity factor, Kyr. This is calculated based on -
ASME Section XTI, Appendix G [3] for the beltline and lower head regions, from
alternate analys1s for the feedwater nozzle or recirculation inlet nozzle/upper

“ vessel regions, or using membrane and bending stresses from the reactor vessel
stress report [13] for the upper flange region.

d. Calculate the allowable pressure stress intensity factor, Kip, using the following

relationship: -
-" Kep = (Kic-Knr)/SF
where:  Kp allowable pressure stress intensity factor (ksiV inch)
SF (Code specified) safety factor ‘

1.5 for pressure test conditions
2.0 for normal operation heatup/cooldown conditions
‘(Level A/B)

For the upper flange region, the expressmn also includes an additional term that
subtracts the preload stress intensity factor (multiplied by SF) from the
numerator of the equation.

e.  Compute the allowable pressure, P, from the allowable pressure stress intensity
factor, Ky, using either ASME Appendix G [3] for the beltline or alternate
analyucal vaIues for other locatxons

f. Make adjustments for temperature and/or pressure uncertainties and hydrostatlc
head to Ty and P, respectlvely

g Repeat steps (a) through (f) for other temperatures to generate a series of P-T
points.
3.2 Adjustments to the Curves

The following additional requirements were used to define the P-T curves. These limits are
established in Reference {4]:

For Pressure Test Conditions (Curve 4):
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° If the pressure is greater than 20% of the pre-service hydrotest pressure, the
temperature must be greater than RTnpr of the limiting flange material + 90°F.

° If the pressure is less than or equal to 20% of the pre-service hydrotest pressure,
the minimum temperature is conservatively taken as greater than or equal to the
RTupr of the limiting flange material + 60°F. This limit has been a standard GE
recommendation for the BWR industry for non-ductile failure protection.

For Core Not Critical Conditions (Curve B).

® If the pressure is greater than 20% of the pre—servwc hydrotest pressure, the
temperature must be greater than RTnpr of the limiting flange material + 120°F.

. If the pressure is less than or equal to 20% of the pre-service hydrotest pressure,
the minimum temperature is conservatively taken as greater than or equal to the
RTnprt of the limiting flange material + 60°F. This limit has been a standard GE i
recommendation for the BWR industry for non-ductile failure protection. This
limit is applicable when the flange is tensioned or in the process of being i -
tensioned or detensioned. e

o 10CFR 50 Appendix G requi:res that temperature be maintained at or above the ]
RTndt of the closure flange.

For Core Critical Conditions (Curve C): :
o The core critical P-T limits must be 40°F above any Pressure Test or Core Not

Critical curve limits. Core Not Critical conditions are more limiting than
Pressure Test conditions, so Core Critical conditions are equal to Core Not
Critical conditions plus 40°F. In addition, when pressure is less than or equal to
20% of the pre-service hydro test pressure and water level is in the normal range
for power operation, the minimum temperature must be greater than or equal to
the RTnpr of the limiting flange material + 60°F.

. At pressures above 20% of the pre-service hydro test pressure, the minimum [4 -
Core Critical curve temperature must be at least that required for the in-service
pressure test (taken as 1,100 psig), or 160°F above the highest RTnpr of the I
vessel flange region. As a result of these requirements, the Core Critical curve
must have a step at a pressure equal to 20% of the pre-service hydro pressure to
the temperature required by the Pressure Test curve at 1,100 psig, or Curve B +
40°F, whichever is greater.

The resulting pressure and temperature points constitute the P-T curves. These curves relate
the minimum required monitored temperature to the allowable reactor pressure. Applicable
temperature and pressure adjustments (described below) are also included in Curves A, B, and
C.
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The lower head area of a BWR, due to convection cooling, stratification, and cool CRD flow is
subject to lower temperatures than the balance of the pressure vessel. In addition, the RTnpy of
the lower head is much lower than the assumed ARTnpr being used for the beltline. The lower
head is also not subject to the same high level of stress as the flange and feedwater nozzle
regions. Therefore, separate curves were provided for the lower head. These curves are less
restrictive than the enveloping curve used for the beltline and the balance of the vessel. This
will provide Operator s with a more accurate data for assessment of PT limits for this cooler-
region.

33  Instrument Uncertainty and Hydrostatic Head

A conservative evaluation of instrument uncertainty by VY derived the following bounding
error due to instruments: y .

Temperature: ilOIF' |
Pressure: + 30 psig

Thus, the derived P-T curves were shifted to the right by 10°F. When adjusted for the
maximum effects of hydrostatic head (from the top head), the resulting pressure margins are
shown in Table 4, Where the conservatlvely adjusted margms are used in the P-T curves. ‘

During vessel tensioning and detensxomng the permanent ﬂange temperature mstrumentatmn is
removed and special test instrumentation is applied to monitor flange temperature. During this
procedure, the vessel is vented to atmosphere and the vessel fluid level is below the flange
region. During this operation the external temperature is equal or lower than the internal
temperature, therefore the external test instrumentation can be used as a more accurate and
conservative assessment of flange temperature conditions. The test instrumentation is selected
to have less than +/- 2°F uncertainty.

34  Beltline Evaluatipﬁ |

For the beltline evaluation, the equations in ASME Section XI, Appendix G [3] are used to .
predict the stress intensity factors and temperature shifts for inside and outside 1/4T flaws. For
the cooldown, K¢ was conservatively based on reactor temperature; for heatup, the ASME
Section X1, Appendix G methods for estimation of temperature at the 3/4T point in the wall
were used. Tables 5-8 provide detailed results for the calculations.

3.5 Flange Region
For the flange evaluation, membrane and bending stresses were extracted from the original

vessel stress report for pressure, preload and thermal expansion (heatup/cooldown) loadings.
The critical location was determined to be the weld region between the upper head and the head
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flange [13]. Stress intensity factors were calculated based on the equations similar to ASME
Section XI, Appendix G for membrane and bending stresses except that actual stresses were
substituted for the pressure stresses in ASME Section XI. For this region, notes have been
added to the P-T curves requiring that the minimum of the fluid or the measured vessel flange
skin tempcratures be used; thus this temperature may conservatively be used to compute Kyc.
At temperatures in excess of the 10CFR50 Appendix G limits, the P-T limits based on the
flange are much higher than those resulting from the beltline. Tables 9 and 10 provide detailed
results for the critical cases (without the margins discussed in Section 3.2).

The tabulated stress intensity summary for the flange under hydrostatic pressure and leak tests
has been updated in this summary report. Table 9 submitted with PC change 244 conservatively
applied a 2.0 safety factor to the preload stress intensity for the Pressure Test condition. Table 9
has been updated to include the 1.5 safety factor per ASME XI. This change was done to better
highlight the margin between ASME XI Appendix G temperature limits and the GE
recommended minimum temperature requirement. The revised stress intensity information is
included in the stress intensity summary included in Table 16-1. This change has no impact on
the limiting P-T curve.
At low pressure all vessel components, except those components in the flange region, have
little stress and are not at risk to brittle faiture. The stress of flange region components is
predominantly due to preload. With preload removed (unbolted condition) and the vessel
depressurized the ASME XI Appendix G minimum temperature requirement for all vessel
‘mponents are well below 0°F. In Table 17 the ASME XI P-T limits for the flange region
v. “out preload are given using the highest thermal and pressure stress intensity from the
comirolling flange locations. At 0°F the allowable pressure is 637 psig.

3.5 N4 Feedwater Nozzle

. he feedwater nozzle, the assessment did not consider heatup and cooldown, but
considered the effects of injection of S0°F feedwater into the nozzle at various reactor
temperatures, this being the minimum realistic temperature for establishing flow into the
feedwater nozzles. The stress intensities for pressure and for the feedwater injection were
taken from the VY calculation (VYC-1005) that supported VY’s NUREG-0619 feedwater
nozzle inspection interval evaluation. In VYC-1005 a 1/8T flaw at the feedwater nozzle blend
radius region (1.0 inches base metal, 1.1875 inches including the cladding) was evaluated.
This is considerably larger than the 0.823 maximum allowable flaw size (including cladding)
that determines the blend radius inspection interval at VY and has been accepted by the NRC
[14]). K¢ for the thermal shock transient was conservatively based on the mean of the injected
feedwater and the reactor temperature, whereas the initial temperature is steady state at reactor
temperature. The deepest point of the postulated blend radius would actually be slightly more
affected by reactor temperature due to the larger exposed area for heat transfer. The results are
shown in Table 11.

3.6 N2 Recirculation Nozzle
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This nozzle was evaluated because of the relatively high RTnpr of one of the nozzles. An
evaluation, based on the similar FW nozzle analysis discussed above, was conducted to
determine a conservative stress intensity factor for a 1/4T nozzle corner crack. Cooldown was
the only condition evaluated since the postulated flaw is at the inside surface in the nozzle
blend radius. No credit was taken for the difference between the fluid temperature and the
crack-tip temperature in computing Kic. The results are shown in Table 12 and show that
significant margin exists.

3.7 Bo‘t‘t()m Head"""v-,:.-; .

The bottom head evaluation was conducted with methods similar to that for the beltline region.
Since the bottom head has the control rod drive penetrations, the stresses and stress intensity
factors were modified. An evaluation of the effects of the penetrations showed that the
membrane stresses in the bottom head would be bounded by using a factor of 2.75 times the
nominal stress computed for the spherical bottom head. Then, the stress intensity factors were
multiplied by a factor of 1.28 based on assuming a flaw aspect ratio (a/L) of zero instead of a
1/6 aspect ratio flaw traditionally utilized for ASME Appendix G evaluations. This approach
conservatively accounted for the fact that elliptical cracks could potentially interact with the
CRD penetranons in the bottom head region. For the bottom head; the P-T curves were based
on the minimum of the bottom head fluid or the measured outsnde surface temperatures, such
that K¢ is based on a minimum temperature.

Sensitivity evaluations were conducted to show that anticipated operating occurrences would
not control for the bottom head region. Of significance to a BWR is a reactor scram with
recirculation trip. For this transient, the lower head region can cool relatively quickly from
normal reactor temperature. Then, if recirculation pumps are restarted, the relatively colder
water in the bottom head can be swept out by hot water from the bottom head region.

- For the cooldown transients, a transient was synthesized that bounded data taken from a
reactor scram transient at VY and another BWR plant. It included cooldown from
527°F to 375°F in 10 minutes, then a 200°F/hr cooldown to 175°F, followed by a
100°F/hr cooldown. This transient showed that the limiting high pressure was 1050
psig (with margins) at the end of the initial rapid cooldown period, and that the low
temperature portion of the cooldown was essentially the same as that based on the
normal P-T cooldown evaluations. The resulting allowable pressure versus bottom
head fluid temperature for an inside 1/4T flaw is shown in Figure 1. This evaluation is
conservative since 1) there is normally a slight depressurization following a reactor
scram, and 2) the initial assumed cooldown was significantly more severe than
experienced at VY.

- For the recirculation pump restart transient, the maximum possible pressure and

temperature conditions of the water sweeping the bottom head region are at saturated
conditions, coming from the upper vessel region. Analysis was conducted to evaluate a
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transient temperature and stress intensity factor for an outside 1/4T flaw due to a step-
change transient in the bottom head. Then, using these results, a limiting step change
from any initial bottom head temperature to saturated steam conditions could be
iteratively determined such that the Kic would not be exceeded at the assumed flaw.
The results are shown in Figure 2. Additional pressure margin would be available
above 350°F, since the maximum possible value of the step-change temperature
difference starts to decrease as a result of BWR operating pressure and temperatures
conditions. Also shown on the curve is the expected pressure based on a maximum
recommended top-to-bottom temperature difference of 145°F between the top and
bottom head region temperatures for recirculation pump start, as recommended in GE
Service Information Letter (SIL) 251 [15]. This shows that there is significant margin
between the fracture limiting pressure and the pressures expected when using the SIL as
a guideline for when the recireulation pumps may be restarted. '

4.0 P-T Curyes

The resulting P-T curves, including the Appendix G to 10CFR50 margins discussed in Section
3.2 are shown in Figures 3 through 5.

During vessel tensioning and detensioning the permanent flange temperature instrumentation is
removed and special test instrumentation is applied to monitor flange temperature. When
monitoring external flange temperature with local test instrumentation during tensioning and
detensioning the temperature should be at least:

+ 10°F (RTypr of the of the limiting flange material)
+ 60°F (GE Margin)

+ 2°F (Maximum Test Instrument Uncertainty)
=72°F

Therefore when monitoring external flange temperature with local test instrumentation during
tensioning and detensioning the flange region temperatures must be maintained greater than or
equal to 72 °F. A note has been added to the P-T curve in Figure 4 to specify this requirement.

With the vessel depressurized and the flange detensioned the minimum vessel temperature per

10CFR50 Appendix G is 20°F (RTnpr of the limiting flange material, +10°F, plus instrument
uncertainty of permanently installed process instrumentation, 10°F).
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PT Limit for Reclrculation Pump Trip Cooldown with Margins
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Figure 1: Bottom Head Recirculation qump Tﬁp Pressure/Temperature Limit Curve
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Figure 2: Pressure/Temperature Limit Curve for Recirculation Pump Start
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Figure 4: Core Not Critical P-T Curve (Curve B)
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Figure 5: Core Critical P-T Curve (Curve C)
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Table 1: Initial RTypy for Materials in Vermont Yankee Reactor Vessel

Initial
Region Material Location RTypr, °F
Top Head Top Head Dollar 1-1 0
Flange Region Top Head Knuckle 1-5/7 0
Top Head Knuckle 1-2/4 0
Top Head Flange 10
Vessel Shell Flange 10
Upper (#4) Shell 1-10 0
Upper(#4) Shell 1-11 0
Intermediate Shell Upper Int, (#3) Shell 1-12 10
Region Upper Int. (#3) Shell 1-13 60
Irradiated Shell Lower Int. (#2) Shell 1-14 30!
Region Adjacent to Lower Int. (#2) Shell 1-15 -10
Core Lower (#1) Shell 1-16 0
Lower (#1) Shell 1-17 0
Bottom Head Region Skirt Knuckle 17-1 40
: - Bottom Head Knuckle 1-18/21 30
Bottom Head Knuckle 1-22/25 0
Bottom Head Dollar 1-26 30°
Bottom Head Dollar 1-27 0*
Bottom Head Dollar 1-28 30°
Nozzles Recirculation Nozzle N2B 60
Nozzles (All Others, Incl. Feedwater) 40
All Areas Welds -70

1. Limiting beltline plate used in initial surveillance capsule evaluation [9)
2. Bottom head dollar plate includes all bottom head control rod drive penetrations

VYC-829 R4, Attachment 1, Page 18 of 35




Table 2-1: Calculation of Peak Fluence Values

Calculation of Effective Peak Fluence Values ]

. Units
EFPY years 32
Seconds per Year =3600*365%24 sec per | 31536000

year

Flux at Inside Surface [GE reference 1] ' n/em”™2/s | 2.96E+08
Flux at 1/4 from inside Surface [GE reference 1] n/cm™2/s | 2.05E+08 {
Flux at 3/4 from inside Surface [GE reference 1] n/em™2/s | 8.56E+07 :
Fluence at Inside Surface using GE flux = flux*EFPY *sec/yr n/cm™2 | 2.99E+17 o
Fluence at 1/4 thickness using GE flux = flux*EFPY*sec/yr n/em™2 | 2.07E+17 |-
Fluence at 3/4 thickness using GE flux = flux*EFPY*sec/yr " n/cm”™2 | 8.64E+16 | -
Vessel Thickness inches 5.06 o
Fluence at 1/4 thickness by RG1.99 =GE ID Fluence *EXP(-0.24*t/4) n/cm”2** | 2,20E+17 bi
Fluence at 3/4 thickness by RG1.99 =GE ID Fiuence *EXP(-0.24*3*t/4) | n/em”2** | 1.20E+17
*sThe RG1.99 C.1(3) attenuation formula results in conservative Fluence Values at the 1/4t and 3/4t locations when compared to values P
calculated from GE flux values provided in Reference 1. Conservatively these higher values are used in the Ref Guide 1.69 Section C.1 T
shift evaluation below. 4 :

Table 2-2: Evaluation of Shift in RTpr for Core Region Plates

Shift in accordance with 1.99 Rev. 2 '
Plate I-14 1-15] I-16 I-17) Weld
Initial RTNDT °F 30 -10 0 -~ 0 -70 '
Cu w/% ‘ 0.11 0.14f 0.13 0.12f 0.04 '
Ni w/% 0.63 6.66] 0.59 0.61 1
Chemistry Factor, CF 74 102 91 83 54
delta RTNDT @ 1/4 T Based on Higher °F 13.5 186 166 152 9.9
RG1.99 fluence.
delta RTNDT @ 3/4 TBased on Higher °F 9.2 126/ 113 103 6.7
RG1.99 fluence. .
Sig-1, Standard Deviation of Initial RTNDT 0.0 0.0 0.0 0.0 0.0
Margin@ 1/4T=2*sqri(Sig-1"2+Sig-delta2)| °F 13.5| 186 16.6 152 9.9
Sig-delta, Standard Deviation of deltaj °F 6.8 9.3 8.3 7.6 4.9
_ RTNDT @ 1/4T
Margin@ 3/4T=2*sqrt(Sig-1"2+Sig-delta"?)| °F 92| 12.6] 113] 103] 6.7
Sig-delta, Standard Deviation of delta; °F 4.6 6.3 5.6 5.1 3.3
RTNDT @ 3/4T
Adjusted RTNDT @ 1/4T °F 5700 273] 332 30.31 -50.3 -
Adjusted RTNDT @ 3/4T °F 48 15 23 21 -57
NOTE: Sig-delta lesser value of 17°F for base metals and 28°F for welds or 1/2 delta RINDT ,‘
|
|
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Table 3: Calculation of Equivalent Peak Beltline Fluence Valtxes

" Find Reg Guide 1.99 equivalent fluence

Calculation of Effective Peak Beltline Fluence Units |that matches ARTNDT uséd by VY
Value : '
Plate 1-14 1-15 1-16
Equivalent Facter on Fluence, k*2.99x10*7 k 4.13 11.15 8.85
Shift in accordance with 1.99 Rev. 2 32 EFPY |32 EFPY |32 EFPY
Effective Inside Surface Fluence nfem™2| 1.24E+18| 3.34E+18| 2.65E+18
Value=k*2.99x10°"17
Vessel Thickness inches 5.06 5.06 5.06
Fluence at 1/4 thickness n/em”2| 9.12E+17| 2.46E+18| 1.95E+18
Fluence at 3/4 thickness n/em™2| 4.97E+17| 1.34E+18| 1.06E+18
Initial RTNDT °F 30 -10 0
Chemistry Factor, CF ' 74 102 91
delta RINDT @ 1/4 T °F 29.5 63.3 51.3
delta RTNDT @ 3/4 T °F 21.6 48.8 39.1
Sig-I, Standard Deviation of Initial RTNDT 0.0 0.0 0.0
Margin@ 1/4T=2*sqrt(Sig-1"2+Sig-delta"2) °F 29.5 34.0 34.0
Sig-delta, Standard Deviation of delta RTNDT @] °F 14.7 17.0 17.0
1/4T
Margin@ 3/4T=2*sqrt(Sig-]"2+Sig-delta"2) °F 21.6 34.0 34.0
Sig-delta, Standard Deviation of delta RINDT @| °F 10.8 17.0 17.0
3/4T ,

Adjusted RTNDT @ 1/4T __°F 89.0 87.3 . 853
Adjusted RTNDT @ 3/4T : °F 73 73 73
NOTE: Sig-delta lesser value of 17°F or 1/2 delta RTNDT

Table 4: Pressure Margins at Locations of Interest
Location Instrument | Static Head | Total Margin Total Margin
Uncertainty, | Pressure, psi | Calculated, psi Used, psi
psi

Closure Head Flange 30 3.72 33.72 350
N4 FW Nozzle 30 10.54 10.54 45.0
Bottom of Core Region 30 19.87 19.87 50.0
N2 Recirculation Nozzle 30 20.65_ 20.65 55.0
Bottom Head 30 27.36 . 27.36 60.0
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Table 5: P-T Evaluation - Beltline Hydrostatic Test (Heatup)

Pressure-Temperature Curve Calculation
(Pressure Test w/ Heatup = Curve A)

inches, so ¥t = 2.249 ~inch
dinches

Vessel thickness, t =
Vessel Radius, R=

R S L

ARTNDT = °F -
Heatup Rate, HU = *Fihr .
Ky = 3 ksi*inch™ (for cooldown rate above)
My = (From App G, Fig. G-2214-1)
ATya= °F = (Kiy/Mr) ® 0.92 using Figs. G-2214-1 & G-2214-2
Safety Factor {for hydrotest) i -
My = i (for inside surface axial flaw)
Temperatfure Adjustment = °F
i Pressure Adjustment = psig (hydrostatic pressure + Uncertainty)
Fluid Calculated Adjusted Adjusted
Temperature 1/4t Pressure Temperature Pressure for
T Tempe:ature Kic K P for P-T Curve P-T Curve
(°F) CF) (ksinch'?) (ksi*inch'®)  (psig) (°F) (psig)
50.0 43.9 4478 - 28.69 700 60.0 650
3] 48 3 45.99 29.51 720. 65.0 670
47.34 ~30.40 . 742 70.0 892
48.83 31.3¢ 768 75.0 716
IRy 23,9 50.47 3248 793 80.0 743
75.0 58.9 52.29 33.70 823 85.0 773
00 73.8 54.29 35.04 855 90.0 805
83.0 78.9 56.51 36.52 891 95.0 841
90.0 83.9 58.96 38.15 931 100.0 881
a5 " - 61.67 39.96 975 105.0 925
64.67 41,96 1024 110.0 974
67.98 4418 1078 115.0 1,028
w0 103.8 71.64 46.60 1138 120.0 1,088
115.¢ 108.9 75.68 49.30 1203 125.0 1,153
1200 113.¢ 80.15 52.27 1278 130.0 1,226
125.0 118.9 85.08 55.57 1356 135.0 1,306
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Table 6: P-T Evaluation - Beltline Hydrostatic Test (Cooldown)

Pressure-Temgefature Curve Calculation

(Pressure Test w/ Cooldown = Curve A)

In H Plant =
Component = ggBs _
Vessel thickness, t = : §inches, 50 Vt = 2.249 Yinch
Vesse! Radius, R= ; Rinches
ARTyor= 2 °F

§ °F/hr
= fksitinch' (for cooldown rate above)
= g (From App G, Fig. G-2214-1)
ATy = f°F = (Ky/My) * 0.44 using Figs. G-2214-1 & G-2214-2
{for hydrotest)
: (for inside surface axial fiaw)
Temperature Adjustment = §°F

? Pressure Adjustment = 0:0.38% psig (hydrostatic pressure + Uncertainty)
Fluld Calculated Adjusted Adjusted
Temperature 114t Pressure Temperature Pressure for
T Temperature Kic Kip P for P-T Curve P-T Curve

(°F) {°F) {(ksl*inch™) _{ksi*inch™?) (pslg) ~{*F} (psig)
50.0 50.0 42,70 27.01 636 60.0 586
55.0 55.0 43.70 27.67 851 ’ 65.0 601
60.0 60.0 44.81 . 28.41 669 70.0 619
65.0 €5.0 46.03 20.22 688 75.0 638
70.0 70.0 47.38 30.12 709 80.0 659
75.0 - 750 48.87 31.42 . 733 85.0 683
80.0 80.0 50.52 32,22 758 90.0 ‘ 708
85.0 85.0 52.34 33.43 787 g5.0 737
90.0 90.0 ' 54.35 34.77 819 100.0 769
95.0 95.0 56.58 36.25 853 ’ 105.0 803
100.0 100.0 59.04 37.89 892 : 1100 842
105.0 105.0 61.75 39.71 - 935 115.0 885
110.0 1100 64.76 41.71 282 120.0 932
115.0 115.0 68.08 43.92 1034 125.0 984
120.0 120.0 71.74 46.37 1092 130.0 1,042
125.0 125.0 75.80 49.07 1155 135.0 1,105
1300 130.0 80.28 £§2.05 1228 1400 1,175

135.0 135.0 85.23 55.35 1303 145.0 1,283 -
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Table 7: P-T Evaluation - Beltline Level A/B (Heatup) .

Pressure-Temperature Curve Calculation
(Core Not Critical/ Heatup = Curve B}

Temperature Adjustment
Pressure Adjustment

 (From App G, Fig. G-2214-1)
| °F = (Ka/Mi) ® 0.92 using Figs. G-2214-1 & G-2214-2
| (for level A/B}

(for outside surface axial flaw)

o
§ psig (hydrostatic pressure + uncertainty)

inches, so ¥t= 2249  +inch
inches

‘M3

4 ‘F/hr
ksi*inch1/2 (for heatup rate above)

Fiuid Caleulated Adjusted Adjusted
Temperature 1/4t Pressure Temperature Pressure for
T Temperature Kic Ke P for P.T Curve P-T Curve

(F) CF) (ksPinch™) (ksi‘inch™) (psig) (F) (psig)
50.0 M7 4233 19.25 470 §0.0 420
55.0 39.7 4384 19.75 482 65.0 432 -
60.0 447 44.95 20.31 496 70.0 446
65.0 49.7 48.20 20.93 511 75.0 461
70.0 54.7 47.57 21.61 528 80.0 478
75.0 59.7 49.08 2237 548 85.0 496
80.0 64.7 50.75 23.20 566 80.0 516
85.0 69.7 52.58 24.13 589 85.0 539
90.0 74.7 54.63 25.15 614 100.0 564
95.0 79.7 56.89 26.27 841 105.0 591
100.0 847 59.38 27.52 672 110.0 622
105.0 89.7 62.13 28.90 705 115.0 655
110.0 947 65.17 30.42 743 120.0 693
115.0 99.7 68.53 32.10 784 125.0 734
1200 104.7 7225 33.96 829 130.0 778
125.0 109.7 76.36 36.01 879 135.0 829
130.0 1147 80.90 38.28 934 140.0 884
135.0 119.7 85.91 40.79 996 145.0 946
140.0 124.7 91.46 43.56 1063 150.0 1,013
145.0 129.7 97.58 46.62 1138 155.0 1,088
150.0 134.7 - 104.36 50.01 1221 160.0 1,171
166.0 1397 111.84 53.75 1312 165.0 1,262
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Table 8: P-T Evaluation - Beltline Level A/B (Cooldown)

Pressure-Temperature Curve Calculaiion

(Core Not Critical/ Cooldown = Curve B}
Inputs: Plant = : :

inches, so V= 2.249 vinch
inches

°F

°Ffhr :
ksi*inch1/2 (for cooldown rate above)

Vessel Radius, R
ARTyor =

Cooldown Rate, CR
Kir

My (From App G, Fig. G-2214-1)
ATy °F = (K/My) * 0.44 using Figs. G-2214-1 & G-2214-2
Safety Factor {for level A/B)
Mp {for inside surface axial flaw}
Temperature Adjustment °F
: Pressure Adjustment psig (hydrostatic pressure + uncertainty)
Fluid Calculated Adjusted Adjusted
Temperature 1/4t Pressure Temperature Pressure for
T Temperature Ke Kp P for P-T Curve P-T Curve

({°F} {°F) (ksitinch'?) (ksi*inch'?) {psig) {*F) (psig)
50.0 500 42,70 18.61 438 60.0 388
55.0 55.0 43.70 19.11 450 65.0 400
60.0 60.0 44.81 19.66 463 70.0 413
65.0 65.0 46.03 2027 477 75.0 427
70.0 70.0 47.38 20,95 493 80.0 443
75.0 750 48.87 21.69 511 85.0 461
80.0 80.0 50.52 22.51 530 90.0 480
85.0 85.0 52.34 2343 551 95.0 501
90.0 90.0 54.35 24.43 5§75 100.0 525
95.0 95.0 56.58 25.54 601 105.0 551
100.0 100.0 59.04 26.77 630 110.0 580
105.0 105.0 61.75 28.13 662 115.0 612
1100 110.0 64.76 ¢ 29.63 698 120.0 648
115.0 115.0 68.08 31.29 737 125.0 687
120.0 120.0 71.74 33.13 780 130.0 730
125.0 125.0 75.80 35.15 828 135.0 778
130.0 130.0 80.28 37.38 880 140.0 830
135.0 135.0 85.23 39.87 939 145.0 889 -
140.0 140.0 90.70 42.61 1003 150.0 953
145.0 . 145.0 96.75 4563 1074 155.0 1,024 -
150.0 150.0 103.43 48.97 1153 160.0 1,103
155.0 155.0 110.82 52,66 1240 165.0 1,190
160.0 160.0 118.98 86.75 13386 170.0 1,286
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Table 9: P-T Evaluation - Flange Hydrostatjc Test (Heatup)

Pressure-Temperature Curve Calculation

{Pressure Test - Upper Flange 2 - Healup)

Inputs: Plant=
Component Upper Flange/Hub Intersection Axial Flaw
Vessel thickness, t
Vessel Radius, R inches
ARTyprE F ===z=s> P ALEEPY o
K+ 1.5 % K. ksi*inch™ (Note: Factor of 1.5 is S afely Factor)
Safety Factor =
Kip for 1000 psig = Kipr=1.0*Preload =
Temperature Adjustment 3 Ky=Thermal =
Pressure Adjustment = 3 psig (hydrostatic pressure + Uncertainty)
Fluid Calculated Adjusted Adjusted
Temperature 1/4¢ Pressure Temperature Prossure for
T Tomperature Kic Kp P for P-T Curve P-T Curve
(°F) £F) (ksi*inch™) _ (ksi*inch'?) (psig) _ °F) {psig)
0 0.0 50.18 1363 -1323 10 -1358
5 5.0 51.96 -12.44 -1208 15 -1243
10 10.0 53.93 -11.13 -1080 20 -1115
15 15.0 56.11 967 -939 25 -974
20 20.0 58.52 -8.08 -783 30 -818
25 25.0 61.18 -8.29 611 35 -846
3o 30.0 64.13 -4.33 -420 40 -455
35 350 67.28 218 -210 45 -245
40 40.0 70.98 0.24 23 50 --12
i3 45.0 74.95 2.89 280 55 245
0 50.0 79.34 5.81 565 60 530
55 55.0 84.20 9.05 879 65 844
60 60.0 88.56 1283 1226 70 1191
65 65.0 9549 16.58 1609 75 1574
67 66.9 87.93 18.20 1767 77 1732
70 70.0 102.04 20.94 2033 80 1998
75 75.0 109.28 2577 2502 85 2467
80 80.0 117.28 31.11 3020 S0 2985
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Table 10: P-T Evaluation - Flange Level A/B (Heatup) .

Pressure-Temperature Curve Calculation

(Core Not Critical - Upper Flange 2- Heatup)

Inputs: Plant = A
- Component = Upper Flange/Hub Intersection Axial Flaw
Vessel! thickness, te nches
Vessel Radlus, R = nches
ARTnor= F > EEEDY:
K+ 2 x Ker. si'inch™™ (Note: Factor of 2 1s Safety Factor)
Safety Factor = for level AJB)
Kqp for 1000 psig = ksi*inch'® Kise=1.0"Preload =
Temperature Adjustment = F - Knp=Thermal =
Pressure Adjustment = i 0sig (hydrastatic pressure + uncertainty)
Fluid Calculated Adjusted Adjusted
Temperature 1/4¢ Pressure Temperature Pressure for
T Temperature Kie : Kp P for P-T Curve P-T Curve
(F) i) (ksPinch™) __(ksi*inch'®) {psig) ¢F) {psig) .
-15 i -15.0 45.78 -25.40 -2466 -5 -2501
-10 -10.0 47.10 -24.74 -2402 0 -2437
-5 -5.0 48.56 -24.01 -2331 5 -2366
0 0.0 50.18 -23.20 2253 10 -2288
5 50 " 51986 -22.31 -2166 15 -2201
10 0.0 53.93 -24.32 -2070 20 2105
156 15.0 56.11 -20.23 -1964 25 -1999
20 20.0 58.52 -19.03 -1847 30 -1882
25 250 61.19 -17.70 -1718 35 -1753
30 30.0 64.13 -16.22 .-1575. 40 -1610
35 35.0 67.38 -14.60 -1417 45 -1452
40 40,0 70.98 -12,80 -1243 50 -1278
45 450 74.95 -10.81 ~1050 55 -1085
50 50.0 79.34 862 -837 60 -872
55 55.0 84.20 -6.19 501 65 636
80 60.0 89,56 -3.5% -341 70 -376
65 650 95.49 -0.55 -53 75 -88
66 66.0 96.75 0.08 8 78 -27
67 67.0 98.03 0.73 70 77 35
68 68.0 99,34 1,38 134 78 99
69 69.0 100.68 2.05 199 79 164
70 70.0 102.04 273 265 80 230
71 71.0 103.43 342 333 81 298
72 720 104,85 4.13 401 82 368
73 73.0 106.30 4.86 472 83 437
74 74.0 107.77 5.60 543 84 508
75 75.0 109.28 6.35 616 85 581
76 76.0 110.82 7.12 691 86 656
77 770 11238 7.80 767 87 732
78 78.0 113.98 8.70 845 88 810
79 790 115.62 9.52 924 83 889
80 80.0 117.28 10.35 1005 S0 970
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Table 11: P-T Evaluation — Feedwater Nozzle Level A/B

Pressure-Temperature Curve Calculation
{Core Not Critical - FW Injection - Comer Nozzle Crack)

Inputs: Plant =
Component =§]

Vessel thickness, t =

Vesse! Radius, R =

ARTypr = °F ======> EFAILEEDY S
K7 for 552F - 50F Step = ksi*inch™ Temp. Change 502 °F Step

Safety Factor = {for level A/B)
Kqp for 1025 psig = ksi*inch'™
Temperature Adjustment = ‘F

Pressure Adjustment = psig (hydrostatic pressure + uncertainty)
Fluid Calculated Adjusted Adjusted
Temperature 118t Pressure Temperature Pressure for

T Temperature K K Kp P for P-T Curve P-T Cutve
°F) ! CF) (ksi*inch™  (ksi*inch'™) (ksI*inch'™) {pslg) . {°F)__ {pslg)
50 50.0 58.52 0.00 29.26 887 50 842
55 525 59.82 1.06 - 29.38 891 65 846
60 55.0 61.19 212 2953 896 70 " 851

85 5756 62.62 3.18 29.72 801 75 856

70 60.0 64.13 425 29,94 908 80 863
75 625 65.72 5.31 30.21 916 85 871
80 65.0 67.38 6.37 30.51 925 a0 880
85 67.5 i 69.14 7.43 30.85 , 936 95 891
90 70.0 70.98 8.49 31.24 948 100 903

95 72.5 72.92 9,55 31.68 861 105 916
100 75.0 74.85 10.61 3217 976 110 931
105 775 77.08 11.67 32.71 992 115 847
110 80.0 79.34 12.74 33.30 1010 120 965
115 825 81.71 13.80 33.96 1030 125 g8s
120 850 84.20 14.86 34.67 1051 130 1006
125 875 86.81 15.92 35.45 1075 1385 1030
130 90.0 89.56 16.98 36.29 1100 140 1055
135 92.5 92.45 18.04 37.20 1128 145 1083
140 95.0 95.49 19.10 38.19 1158 150 1113
145 975 88.68 2017 39.26 1191 158 1146
150 100.0 102.04 21.23 40.41 1225 160 1180
1585 102.5 105.57 2229 4184 1263 165 1218
160 105.0 108.28 2338 42.96 1303 170 1258
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Tablel2: P-T Evaluation — Recitculation Nozzle Level A/B

Pressure-Temperature Curve Calculation
(Core Not Critical - N2 Recirc Nozz - Cooldown)

Vessel thickness, t =
Vessel Radius, R =

ARTyor = °F =s====>
Ko ksi*inch'™
Safety Factor = {for level A/B)
Kqp for 1025 psig = ksi*inch'™
Temperature Adjustment = °F
Pressure Adjustment = & psig (hydrostatic pressure + uncertainty)
Fluid Calculated Adjusted Adjusted
Temperature 174t Pressure Temperature Pressure for
T ! Temperature Ke Kg P for P-T Curve P-T Curve
(°F) (°F) (ksi*inch™®)  (ksi*inch'?) (psig) (°F) {psig)
0 0.0 39.44 7.19 . 166 10 111
5 50 40.10 7.52 174 18 118
10 10.0 40.83 7.88 183 20 128
15 15.0 4183 8.28 192 25 137
20 20.0 4252 8.72 202 30 147
25 25.0 43.50 g.21 213 35 168
30 30.0 44.58 8.75 226 40 171
35 35.0 45.78 10.35 240 45 185
40 40.0 47.10 11.01 255 50 200
45 45.0 48.58 11.75 272 55 217
50 50.0 £0.18 12.55 291 60 236
55 55.0 51.96 13.45 311 85 256
60 60.0 53.93 14.43 334 70 279
65 65.0 58.11 15.52 360 75 305
86 66.4 56.78 15.86 367 76 312
70 70.0 58.52 16.73 387 80 332
70 70.3 58.70 16.81 388 80 334
75 75.0 61.19 18.06 418 85 363
80 80.0 64.13 19.53 452 90 397
85 85.0 67.38 21.16 480 95 435
90 90.0 70.98 2295 532 - 100 477
95 95.0 74.95 24.94 578 105 523
100 100.0 79.34 27.14 628 110 574
105 105.0 84.20 29.56 685 115 630
110 110.0 89.56 32.25 747 120 692
115 . 115.0 95.49 35.21 816 125 . 761
120 120.0 102.04 38.48 891 130 836
125 125.0 109.28 4210 975 135 920
130 - 130.0 117.28 46.11 1068 140 1013
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Table 13: P-T Evaluation — Bottom Head Hydrostatic Test (Cooldown)

Pressure-Temperature Curve Calculation

(Pressure Testw/ Cooldown = Curve A}

Inputs: Plant
Component

Vessel thickness, t

Vessel Radius, R

8 inches, so vt = 2437 +inch

ARTnor F
Cooldown Rate, CR= Fihr
Ker ksi*inch' (for cooldown rate above)
My From App G, Fig. G-2214-1)
AT 4 F = (K7/My) ® 0.44 using Figs. G-2214-1 & G-2214-2
Safaty Factor = for hydrotest)

Factor M, concentration factor
M, for inside surface axial flaw)
1 Temperature Adjustment o :
Pressure Adjustment psig (hydrostatic pressure + Uncertainty)
Fluid Calculated Adjusted Adjusted
Temperature 1/4t Pressure Temperature Pressure for
T Temperature Kic K P for P-T Curve P-T Curve

°F) (°F) {ksiinch'™) (ksi*Inch'?) {psig) {°F) (psig)
50.0 50.0 64.13 39.56 - 579 80.0 519
55.0 55.0 67.38 4213 610 65.0 550
60.0 60.0 70.98 44,52 645 700 586
65.0 " 65.0 74.85 47.17 683 75.0 623
70.0 70.0 79.34 50.10 725 80.0 665
75.0 75.0 84.20 53.34 772 85.0 ©T12
80.0 80.0 89.56 56.91 824 90.0 764
85.0 85.0 95.49 60.86 881 95.0 821
80.0 90.0 102.08 65.23 945 100.0 885
95.0 95.0 109.28 70.06 1014 105.0 954
100.0 100.0 117.28 75.39 1092 110.0 1,032
105.0 105.0 126.12 81.29 177 115.0 1,117
110.0 110.0 135.90 87.80 12714 120.0 1,211
115.0 115.0 146.70 85.00 1376 125.0 1,316
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Table 14: P-T Evaluation — Bottom Head Level A/B (Cooldown)

Pressure-Temperature Curve Calculation
(Core Not Critical/ Cooldown = Curve B) :

inputs; Plant

: Component
i Vessel thickness, t=
' Vessel Radius, R =
ARTNDT =

i ) Cooldown Rate, CR

= 2.437 Yinch

ksi*inch1/2 (for cooldown rate above)
{From App G, Fig. G-2214-1)
{ : g SR ATy = °F = (K/My) © 0.44 using Figs. G-2214-1 & G-2214-2
----- . . Safety Factor = (for level A/B)
Factor = 1280 M, concentration factor

i "‘i My {for inside surface axial flaw)
= ¢ Temperature Adjustment = '
Height of Water for a Full Vesse! inches
[- - Pressure Adjustment = psig (hydrostatic pressure + uncertainty)
’ Fluid Calculated Adjusted Adjusted
Temperature 1/4t ' Pressure Temperature Pressure for
i T Temperature Kic Ko P for P-T Curve P-T Curve
! (I {°F) . (ksi*inch™) (ksi*inch'®) {psig) (°F) (pslg)
50.0 50.0 64.13 26.82 388 - 80.0 328
; 5650 55.0 67.38 28.45 412 65.0 352
i 60.0 60.0 70.98 30.25 438 70.0 378
65.0 65.0 74.95 32.23 467 75.0 407
70.0 70.0 79.34 34.43 499 80.0 438
. 75.0 75.0 84.20 36.86 534 85.0 474
80.0 80.0 89.56 39.54 573 90.0 513
85.0 85.0 . 95.49 42 50 615 95.0 555
v 90.0 90.0 102.04 45.78 663 100.0 603
!l i 5.0 95.0 109.28 49.40 715 105.0 - 655
100.0 100.0 117.28 53.40 773 110.0 713
105.0 105.0 126,12 57.82 837 115.0 777
v 1 110.0 110.0 135.90 62.71 908 120.0 848
2 115.0 115.0 146.70 68.11 986 125.0 926
120.0 120.0 158.63 74.07 1073 130.0 1,013
- 125.0 125.0 171.83 80.67 1168 135.0 1,108
{ 130.0 130.0 186.40 87.96 1274 140.0 1,214
’ 135.0 135.0 200.00 - 84.78 1372 145.0 1,312
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Table 15

Equivalent Margin Upper Shelf Energy Summary
"RG1.69 Ratio of
NEDO-32205 App B Capsule Measured Predicted Measured to
Worksheet Surveillance Cu Fluence Decrease Decrease  Predicted
Info. % nfcmA2 % % F1, Factor
(Ref. Charpy
(Ref. 9) (Ref. 1, 22) curves)
Surveillance Plate USE 0.11% 4.50E+16 8.0% 55% 1.447
Surveillance Weld USE 0.03% 4 50E+16 4.80% 4.78% 1.005
RG1.99 Adjusted |
EOL /4T  Predicted Decrease= NEDO-32205
NEDO-32205 App B Cu Fluence Decrease Pred * F1 Limit
Worksheet Beltline Info. % niom”2 % % %
! (Table22) (Table2-1)
Limiting Plate USE 0.14% 2.20E+17 9.4% " 135% 21%
Limiting Weld USE 0.04% 2.20E+17 7.3% 7.4% 34%
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Table 16-1
Stress Intensity Value Summary

Pressure Test Condition
Temperature Ky
RPV Component Load Condition Location (deg F) (ksi*sqrt*(inch))
Bottom Head CD {40 F/HR CD 1/4T note 1 4.19
Bottom Head HU {40 F/HR HU 3/47T note 2 331
FW Blend HU-CD |Injection Transient 1/8 TY(Tfluid + 50F)/2{see Table 16-2
FWBore HU-CD  (Injection Transient 1/8 T|(Tfluid + 50F)/2|see Table 16-3
N2 Recirc Nozzle C|40 F/HR CD 14T]  note 1 10.03
Temperature 3
RPV Component Load Condition Location {deg F)
Upper Flange 1 CD |40 F/HR CD plus Bolt Preload 3/4T note |
Upper Flange 1 HU |40 F/HR HU plus Bolt Preload 3/4T note 2
Upper Flange 2 CD {40 F/HR CD plus Bolt Preload 3/4T note 1
Upper Flange 2 HU |40 F/HR HU plus Bolt Preload 3/4T note 2
Normal Operation Condition
Temperature Kyr
RPVY Component Load Condition Location (deg F) {ksi*sqrt*(inch))
Bottom Head CD {100 F/HR CD 1/4T note 1 10.49
Bottom Head HU {100 F/HR HU 34T note2 8.28
FW Blend HU-CD [Injection Transient 1/8 T| (Tfluid + 50)/2 |see Table 16-2
FWBore HU-CD  [Injection Transient 1/8 T| (Tfluid + 50)/2 |see Table 16-3
N2 Recirc Nozzle C[[100 F/HR CD 1/4T note 1 25.07
Temperature | Kp +2xKpp
RPV Component Load Condition Location (deg F) (ksi*sqrt*(inch))
Upper Flange 1 CD |100 F/HR CD plus Bolt Preload  3/4T note 1 67.91
Upper Flange 1 HU 100 F/HR HU plus Bolt Preloaq 3/4T note 2 67.88
Upper Flange 2 CD {100 F/HR CD plus Bolt Preloag 3/4T note 1 69.51
Upper Flange 2 HU {100 F/HR HU plus Bolt Preloa 3/4T|  note2 96.58
Note 1 {For cooldown transients, temperature {ag of metal verses fluid conservatively
ignored.
Note 2\ por these components both inside fluid temperature and outside skin
temperature are monitored. The minimum temperature is used for monitoring
PT limits. Therefore HU lag does not need to be used.
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Table 16-2
Stress Intensity Value Feedwater Nozzle Blend

Temperature and K ;7 Values
(FW Injection (Blend) - Corner Nozzle Crack)

Inputs:
g °F Step
K for 552F - 50F Step= ksi*inch'?
Kp for 1025 psig ksi*inch'?

Fluid

Temperature 1/5t

: T Temperature Kic Kit
°F) P (ksi*inch'?) {ksi*inch'?)
50 50.0 58.52 0.00
55 52.5 59.82 1.06
60 55.0 61.19 o212
65 57.5 62.62 3.18
70 60.0 64.13 425
75 62.5 . 6572 531
30 65.0 67.38 637
85 67.5 69.14 743
90 70.0 70.98 849
95 72.5 72.92 9.55
100 750 74,95 10.6
105 775 77.09 11.67
110 80.0 79.34 12.74
1s 82.5 31.71 13.80
120 85.0 84.20 14.36
125 87.5 86.81 1592
136 90.0 39.56 16.98
135 92.5 92.45 18.04
140 95.0 95.49 19.10
145 97.5 98.68 20.17
150 100.0 102.04 21.23
155 102.5 105.57 2229
160 105.0 109.28 . 2335

VYC-829 R4, Attachment 1, Page 33 of 35



JE———

Table 16-3

Stress Intensity Value Feedwater Nozzle Bore

5
3

Kz for 552F - 50F Step=

Temperature and K ¢ Values ,
_ (FW Injection (Bore)- Corner Nozzle Crack)

7 Rip for 1025 psig ksi*inch'?
Fluid
Temperature 18t
T Temperature . K Kit
CR (9] (ksi*inch'?) (ksi*inch'?)
: 50 50.0 58.52 - 000
55 525 59.82 133
60 55.0 61.19 2.66
65 57.5 6262 3.9
70 60.0 64.13 531
75 62.5 65.72 6.64
80 65.0 67.38 797
85 - 6715 69.14 9.30
90 70.0 70.98 10.63
95 725 72.92 11.96
100 750 74.95 13.29
105 775 77.09 14.61
110 80.0 79.34 15.94
115 825 8171 17.27
120 85.0 8420 18.60
125 87.5 86.81 19.93
130 90.0 89.56 21.26
135 9.5 92.45 2259
140 95.0 95.49 2391
145 97.5 98.68 2524
150 100.0 102.04 26.57
155 102.5 105.57 27.90
160 105.¢ 109.28 29.23
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Table 17
Bounding Flange Case with No Preload

Pressure-Temperature Curve Calculation

(Core Not Critical - Bounding Flange Case no Preload)

Inputs: Plant = :
Component = Upper Flange/Hub intersection Axial Flaw
Vessel thickness, t= inches .
Vessel Radius, R= inches :
ARTypy = °F ==am==> SAILEEP Y '
Ky + 2 X Kin, Ksi*inch™ (Note: Factor of 2 is Safety Facior)
Safety Factor = (for level A/B) K, ksi*inch'™
Kqp for 1000 psig = ksitinch'® Kip=0.0"Preload = o
Temperature A jjustment = °F Kp=Thermal = &
justment = & psig (hydrostatic pressure + uncertainty} >‘
Calculated Adjusted Adjusted v
PUOTN 4t Pressure Temperature Pressure for
3 Tomperature ¥ Kp P for P-T Curve P-T Curve
CF (R __(ksPinch™)  (estinch') {psig) CF (psig)
-1 e 4578 20.30 650 -5 815
47.10 20.96 672 0 637
3.0 :8.58 ’ 21.69 695 5 660
4.0 i0.18 22.50 721 10 686 ’

5 50 51.96 2339 749 1§ 714 !
10 100 53.93 24.38 781 20 746 -
15 15.0 56.11 2547 816 25 781 .
20 20.0 58.52 2867 855 30 820 {
25 25.0 61.19 28.00. 897 35 ) 862 X
30 30.0 64.13 29.48 844 40 909 g
35 350 67.38 31.10 897 45 962 E:
40 40,0 70.98 32.90 1054 50 1019
45 450 74.95 ) 34.89 1118 55 1083
50 50.0 79.34 37.08 1188 80 1153
55 55.0 84.20 39.51 1266 65 1231
80 60.0 89.56 42.19 1352 70 1317
65 65.0 95.49 45.15 1447 75 1412
66 6.0 98.75 45.78 1467 76 1432
67 67.0 98.03 46.43 1488 77 1453
68 68.0 99.34 47.08 1508 78 1473
€9 69.0 100.68 47.75 1530 78 1495
70 70.0 102.04 48.43 1552 30 1517
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Description of amendment request:

The Proposed Change revises the reactor pressure vessel material surveillance program as currently
specified in Technical Specifications Surveillance Requirement 4.6.A.1 and the reactor coolant system
Pressure-Temperature limit curves (Technical Specifications Figures 3.6.1, 3.6.2 and 3.6.3). In
addition, conforming changes are also being made to the associated Technical Specification Bases and
the Updated Final Safety Analysis Report. The Proposed Change incorporates contemporary
methodologies and industry programs for establishing material surveillance and fracture toughness
requirements that have been previously found to be acceptable to the NRC staff. The two primary
components to the Proposed Change are described in the accompanying safety assessment and meet
the following regulatory bases:

First, Vermont Yankee (VY) is proposing to revise the licensing basis for the Vermont Yankee
Nuclear Power Station by replacing the plant-specific reactor pressure vessel (RPV) material

- surveillance program with the Boiling Water Reactor Vessel Internals Project (BWRVIP) Integrated
Surveillance Program (ISP), which has been approved by the NRC staff as meeting the requirements
of paragraph ILC of Appendix H to 10 CFR 50 for an integrated surveillance program.

Second, VY is proposing to revise the P-T limit curves for the reactor coolant system in accordance
with the requirements of Appendix G to 10CFR50 and an NRC-granied allowance to use the
American Society of Mechanical Engineers Boiler and Pressure Vessel Code Case N-640,
“Alternative Reference Fracture Toughness for Development of P-T Limit Curves Section XI,
Division 1.” '

There are no plant modifications associated with these changes.

Basis for No Significant Hazards Determination:

Pursuant to 10CFR50.92, Vermont Yankee has reviewed the proposed change and concludes that the
change does not involve a significant hazards consideration since the proposed change satisfies the
criteria in 10CFR50.92(c). These criteria require that the operation of the facility in accordance with
the proposed amendment will not: (1) involve a significant increase in the probability or
consequences of an ac.iJent previously evaluated, (2) create the possibility of a new or different kind
of accident “~m any accident previously evaluated, or (3) involve a significant reduction in 2 margin
of safety. The discussion below addresses each of these criteria and demonstrates that the proposed
amendment does not constitute a significant hazard.

The proposed change does not involve a significant hazards consideration because the changes would
not:

1) Involve a significant increase in the probability or consequences of an _accident previously
evaluated,

The proposed change implements an integrated surveillance program that has been previously
evaluated and accepted by the NRC staff as meeting the requirements of paragraph IH.C of
Appendix H to 10CFR50. In addition, the proposed change revises P-T limits in accordance with
Appendix G to 10CFR50 (as modified by use of an accepted ASME Code Case). Brittle fracture
of the reactor pressure vessel is not a postulated or evaluated design basis accident. No
evaluations of other postulated accidents are affected by this proposed change. Because the
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applicable regulatory requirements continue to be met, the change does not significantly increase
the probability of any accident previously evaluated. The proposed change provides the same
assurance of RPV integrity as previously provided.

The change will require that the reactor pressure vessel and interfacing coolant system continue to
be operated within their design, operational or testing limits. Also, the change will not alter any
assumptions previously made in evaluating the radiological consequences of accidents.

Therefore, this change does not involve a significant increase in the probability or consequences
of an accident previously evaluated.

2) Create the possibility for a new or different kind of accident from any previously evaluated.

The proposed change does not involve a modification of the design of plant structures, systems, or
components. The change will not impact the manner in which the plant is operated and will not
degrade the reliability of structures, systems, or components important to safety as equipment
protection featudes will not be deleted or modified, equipment redundancy or independence will
not be reduced, supporting system performance will not be affected, and no severe testing of
equipment will be imposed. No new failure modes or mechanisms will be introduced as a result
of this proposed change.

Therefore, the changes to the material surveillance program and pressure-temperature limits that
compose this proposed change do not create the possibility of a new or different kind of accident
than those previously evaluated.

3) Involve a significant reduction in a margin of safety.

The proposed implementation of the BWRVIP ISP has been previously evaluated generically by
the NRC staff and was found to provide an acceptable aiternative to plant-specific RPV material
surveillance programs. The NRC staff also found that the ISP met the requirements of Appendix
H to 10CFRS0 for an integrated RPV material surveillance program,

Appendix G to 10CFR50 describes the conditions that require pressure-temperature (P-T) limits
and provides the general bases for these limits. Operating limits based on the criteria of Appendix
G, as defined by applicable regulations, codes, and standards, provide reasonable assurance that
non-ductile or rapidly propagating failure will not occur. The P-T limits are not derived from
design basis accident analyses (DBA); but, are prescribed for all plant modes to avoid -
encountering pressure, temperature, and temperature rate of change conditions that might cause
undetected flaws to propagate and cause non-ductile failure of the reactor coolant pressure
boundary. Calculation of P-T limits in accordance with the criteria of Appendix G to 10CFR50
and applicable regulatory requirements ensures that adequate margins of safety are maintained and
there is no significant reduction in a margin of safety.

The proposed change does not alter the manner in which safety limits, limiting safety system
settings, or limiting conditions for operation are determined. There is no change or impact on any
safety analysis assumption or in any other parameter affecting the course of an accident anpalysis
supporting the Bases of any Technical Specification. The proposed change does not involve any
increase in calculated off-site dose consequences. Since the proposed change for RPV material
surveillance is in accordance with the NRC staff’s safety evaluation for the ISP, and P-T curves
were revised in accordance with the requirements of Appendix G to 10CFR50 (as modified by
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use of ASME Code Case N-640), adequate safety margins are maintained without any significant
reduction.

Conclusion

~ On the basis of the above, VY has determined that operation of the facility in accordance with the
proposed change does not involve a significant hazards consideration as defined in 10CFR50.92(c), in
that it: (1) does not involve a significant increase in the probability or consequences of an accident
previously evaluated; (2) does not create the possibility of a new or different kind of accident from any
accident previously-evaluated; and (3) does not involve a significant reduction in a margin of safety.
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fabrication and gquality control corganizations and a system capable of
agsuring and documenting the reguired quality level.

The qualifications are backed up with Rotterdam's extensive experience in
core structuxe fabrication with such United States plants as TVA I, II, and
III, Peach Bottom II and III, Monticello, and Vermont Yankes. Also, Rotterdam
fabricated parts of Quad Cities II reactor pressure vessels, as well as
complete vessels for foreign plants, such as AXM and Nuclenor.

The Reactor Cooclant System was cleaned and flushed before fuel was loaded
initially. During the preoperational test program, the reactor vessel and
Reactor Coolant Systewm were given a hydrostatic test in accordance with code
requirements at 125% of design pressure. The vessel temperature is maintained
at a minimum of 60°F above the NDT temperature prior to pressurizing the
vessel for hydrostatic test. A system leakage test at a pressure not to
exceed system operating pressure is made following each removal and
replacement of the reactor vessel head. Other preoperational tests include
calibrating and testing the reactor vessel flange seal-ring leakage detection
1nstrumentatlon, adjusting reactor vessel stabilizers, checking all vessel
thermocouples, and checking the operation of the vessel flange stud
tensioner.

The reactor vessel temperatures are monitored during vessel heatup and
cooldown to assure that thermal stress on the reactor vessel is not excessive
during startup and shutdown.

4.2.6  Inspection and Testing

The plant has been designed to prevent occurrence of a gross defect. The
inservice inspection program has been designed to provide for the inspection
during service of those components and systems whose structural integrity
must be maintained for continued safe operation of the plant. The selection .
of components and inspection locations is based on the ASME Code, Section XI,
and 10CFR50.55(a) . The program is presented in Reference 2.

Vermont Yankee is a participant in the Boiling Water Reactor Vessel and
Internals Project (BWRVIP) Integrated Surveillance Program (ISP} for the

purpose of monitoring changes in the fracture toughness properties of ferritic

materials in the reactor vessel beltline region due to exposure of these
materials to neutron irradiation. The Nuclear Requlatory Commission staff has

determined that the BWRVIP ISP is an acceptable alternative to plant-specific
material surveillance programs for the purpose of maintaining compl iance with
the requirements of Appendix H to 10CFR50, ‘‘Reactor Vessel Material
Surveillance Program Requirements.’’ Under the ISP, dosimetxry data and the
results of fracture toughness tests from surveillance capsules in host BWRs
are shared with comparable BWRs., As required by Appendix H to 10CFR50, VY
will evaluate changes in the properties of representative materials for the
purpoge of determining whether changes are necegsary in pressure and
temperature limits and operating procedures. The report, ‘‘BWRVIP-86-A: BWR
Vessel and Internals Project Updated BWR Integrated Surveillance Program

VYNPS ) UFSAR
Revision 33 [xx]
4.2-14 of 21

1




{ISP) Implementation Plan,’‘’ establishes the requlatory basis for the
surveillance program.

The Vermont Yankee Nuclear Power Station is not a host ISP plant for providing
gurveillance capsules; howevex, the remaining two VYNPS material surveillance
capsules will continue to reside in the reactor in case they are needed in the
future as a contingency. The VYNPS surveillance capsules—S&sve&;%aaeeA$ese
Program consist of tensile and Charpy V-Notch specimens representative of the
three areas of interest: reactor vessel base metal, weld Heat-Affected Zone
{HAZ) metal, and weld metal from a reactor steel joint which simulates a
welded joint in the reactor vessel. The specimens were placed in three
separate surveillance-—are-sontained-in capsules placed-at-three-locations—in
the-reactor-vesseld radially located adjacent to the inner vessel wall,
radially—adijacent—to—the _at core mid-plane, where the neutron flux will-be is
highest. The specimen types contained in the capsules are listed in Table
4.2.4. In addition to the specimens ligted in Table 4.2.4, sufficient
specimens are provided for obtaining unirradiated base llne data and for
retention as archive material.

V¥’s neutron fluence calculations (and future re-evaluations) that support
reactor coolant’ system pressure-temperature limits and the ISP are based on 2
fluence methodology that is acceptable to the NRC staff, consistent with the
guidance in NRC Regulatory Cuide 1.190, ‘‘Calculational Methods for
Determining Pressure Vessel Neutron Fluence, '’

VYNPS UFSAR
Revision 17 [xx]
4.2-[xx] of [xx]
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BASES:

VYNPS
3.6 and 4.6 {(Cont'd)

A Note is included in Figure 3.6.2 that specifies test instrumentation
uncertainty must be +/- 2°F and the flange region temperatures must be
mzintained greater than or equal to 72°F when using such
instrumentation in lieu of permanently installed instrumentation.
Qualified test instrumentation may only be used for the purpose of
maintaining the temperature limit when the vessel is vented and the
fluid level is below the flange region. If permanently installed
instrumentation {with a 10°F uncertainty) is used during head
tensioning and detemsioning operations, the 80°F limit must be met.

In order to prevent undue stress on the vessel nozzles and bottom head
region, the recirculation loop temperatures will be maintained within

50°F of each other prior\to startup of an idle loop.

Vermont Yankee is a participant in the Boiling Water Reactor Vessel and
Internals Project Integrated Surveillance Program {ISP) for monitoring
changes in the fracture toughness properties of ferritic materials in
the reactor pressure vessel (RPV) beltline region. B (See UFSAR Section
4.2 for additional ISP details.} As ISP capsule test reports become
available for RPV materials representative of VYNPS, the actual shift
in the reference temperature for nil-ductility transition (RTypr) of the
vessel material may be re-established. In accordance with Appendix H
to 10CFR50, VY is required to review relevant test reports and make a
determination of whether or not a change in Technical Specifications is
required as a result of the surveillance data.

Coolant Chemistry

A steady-state radioiodine concentration limit of 1.1 pCi of I-131 dose
equivalent per gram of water in the Reactor Coolant System can be
reached if the gross radicactivity in the gaseous effluents is near the
limit, as set forth in the Offsite Dose Calculation Manual, or if there
is a failure or prolonged shutdown of the cleanup demineralizer. In
the event of a steam line rupture outside the drywell, the NRC staff
calculations show the resultant radiological dose at the site boundary
to be less than 30 Rem to the thyroid., This dose was calculated on the
bagis of the radiociodine concentration limit of 1.1 uci of I-131 dose
equivalent per gram of water, atmospheric diffusion from an eguivalent
elevated release of 10 meters at the nearest site boundary (150 m) for
a X/Q = 3.9 x 107 sec/m’ (Pasquill D and 0.33 m/sec equivalent), and a
steam line isolation valve closure time of five seconds with a
steam/water mass release of 30,000 pounds.

The iodine spike limit of four {4) microcuries of I-131 dose equivalent

- per gram of water provides an iodine peak or spike limit for the

reactor coclant concentration to assure that the radiological
consequences of a postulated LOCA are within 10CFR Part 100 dose
guidelines.

The reactor coolant sample will be used to assure that the limit of
Specification 3.6.B.1 is not exceeded. The radioiodine concentration
would not be expected to change rapidly during steady-state operation
over a period of 96 hours. In addition, the trend of the radioactive
gaseous effluents, which is continuously monitored, is a good indicator
of the trend of the radiciodine concentration in the reactor coolant.
When a significant increase in radicdactive gaseous effluents is
indicated, as specified, an additional reactor coolant sample shall be
taken and analyzed for radiocactive iodine.

Amendment No. 33, &2, 9%, %3, 164, 3H3—263 140



VYNPS
3.6 and 4.6 {Cont'd)

Due to convection cooling, stratification, and cool CRD flow, the
bottom head areaz is subject to lower temperatures than the balance of
the pressure vessel. The RTypr 0f the lower head is lower than the '
ARTypr used for the beltline. The lower head area is also not subject
to the same high level of stress as the flange and feedwater nozzle
regions. The dashed Bottom Head Curve is less restrictive than the
enveloping curve used for the upper regions of the vessel and provides
Operator’s with a conservative, but less restrictive P/T limit for the
cocler bottom head region.

The solid line is the Upper Region Curve. This line conservatively
bounds all regions of the vessel including the most limiting beltline
and flange areas. At temperatures below the 10CFR50 Appendix G minimum
temperature requirement (vertical line) based on the downcomer
temperature and flange temperature, the reactor pressure shall be
paintained below the solid line. At temperatures in excess of the
10CFR50 Appendix G minimum temperature requirement, the allowable
pressure based on the flange is much higher than the beltline limit.
Therefore, when the flange temperature exceeds the 10CFR50 Appendix G
minimum temperature regquirement, the reactor pressure shall be
maintained below the solid line based on downcomer temperaturs.

The Pressure Test curve (3.6.1) is applicable for heatup/cooldown rates
up to 40°F/hr. The Core Not Critical curve {3.6.2) and the Core
Critical curve (3.6.3) are applicable for heatup/cooldown rates up to
100°F/hr. In addition to heatup and cooldown events, the more limiting
anticipated operational cccurrences (AQOs) were evaluated (Structural
Integrity Report, SIR-00-155). For the feedwater nozzles, a sudden
injection of 50°F cold water into the nozzle was postulated in the
development of all three curves. The bottom head region was
independently evaluated for AOOs in addition to 40°E/hr and 100°F/hr
heatup/cocldown rates. This evaluation demonstrated that P/T
requirements of the bottom head would be maintained for transients that
would bound rapid cooling as well as step increases in temperature.

The rapid cooling event would bound scrams and othezr upset condition
{level B} cold water injection events. The bottom head was also
evaluated for a series of step heatup transients. This would deplct
hot sweep transients typically associated with reinitiation of
recirculation flow with stratified conditions in the lower plenum.

This demonstrated that there was significant margin to P/T limits with
GE SIL 251 recommendations for reinitiating recirculation flow in
stratified conditions.

Adjustments for temperature and pressure instrument uncertainty have
been included in the P/T curves (Figures 3.6.1, 3.6.2 and 3.6.3). The
minimum temperature requirements were all increased by 10°F to
compensate for temperature loop uncertainty error. The maximum
pressure values were all decreased by 30psi to account for pressure
loop uncertainty error. In addition, the maximum pressure was reduced
further to account for static elevatiocn head assuming the level was at

the top of the reactor and at 70°F.

Specification 3.6.A.3 requires that the temperature of the vessel head
flange and the head be greater than 70°F before tensiocning. The 70°F is
an analytical limit and does net include instrumentation uncertainty,
which must be procedurally included depending upon which temperature
monitoring instrumentation is being used. The temperature values shown
on Figures 3.6.1, 3.6.2 and 3.6.3 include a 10°F instrumentation
uncertainty.

Amendment No. 2863 139
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VYNPS

3.6 and 4.6 REACTOR COOLANT SYSTEM

A.

Pressure and Temperature Limitations

All components in the Reactor Coolant System are designed to withstand
the effects of cyclic loads due to system temperature and pressure
changes. These cyclic loads are introduced by normal load transients,
reactor trips, and startup and shutdown operations. The various
categories of lecad cycles used for design purposes are provided in
Section 4.2 of the FSAR.:  During startup and shutdown, the rates of
temperature and pressure changes are limited so that the maximum
specified heatup and cooldown rates are consistent with the design
assumptions and satisfy the stress limits for cyclic operation.

The Pressure/Temperature ({P/T} curves included as Figures 3.6.1, 3.6.2,
and 3.6.3 were developed using 10CFR50 Appendix G, 1995 ASME Code,
Section XI, Appendix G {including the Summer 1996 RAddenda}, and ASME
Code Case N~640. These three curves provide P/T limit requirements for
Pressure Tesit, Core Not Critical, and Core Critical. The P/T curves
are not derived from Design Basis Accident analysis. They are
presdrlbed to avoid encountering pressure, temperature or temperature
rate of change conditions that might cause undetected flaws to
propagate and cause nonductile failure of the reactor pressure
boundary, a condition that is unanalyzed.

During heating events, the thermal gradients in the reactor vessel wall
produce thermal stresses that vary from compressive at the inner wall
to tensile at the outer wall. Durlnq cooling events the thermal
stresses vary from tensile at the inner wall to compressive at the
outer wall. The thermally induced tensile stresses are additive to the
pressure induced tensile stresses. In the flange region, bolt preload
Therefore heatlng/coollng events and bolt preload are used in the
determination of the pressure-temperature limitations for the vessel.

The guidance of Branch Technical Position - MTEB 5-2, material drop
weight, and Charpy impact test results were used to determine a
reference nil-ductility temperature (RTuym) for all pressure boundary
components. For the plates and welds adjacent to the core, fast
neutron (E > 1 Mev) irradiation will cause an increase in the RTp.

For these plates and welds an adjusted RTIyy (ARTyr) of 89°F and 73°F

(>4 and 35 thickness locations) was conservatively used in development of
these curves for core region components. Based upon plate and weld
chemistry, initial RTywpr values, predicted peak fast neutron fluence
(2.99 x 10" n/cm® at the reactor vessel inside surface) for a gross
power generation of 4.46 x 10® MWH(t), these core region ARTypy values
conservatively bound the guidance of Regulatory Guide 1.99, Revision 2.

There were five regions of the reactor pressure vessel (RPV) that were
evaluated in the development of the P/T Limit curves: (1) the reactor
vessel beltline region, {2) the bottom head region, (3) the feedwater
nozzle, (4) the recirculation inlet nozzle, and (5) the upper veéssel
flange region. These regions will bound all other regions in the
vessel with respect to considerations for brittle fracture.

Two lines are shown on each P/T limit figure. The dashed line is the
Bottom Head Curve. This is applicable to the bottom head area only and
includes the bottom head knuckle plates and deollar plates. Based on
bottom head fluid temperature and bottom head surface temperature, the
reactor pressure shall be malntalned below the dashed line at all
times

Amendment No. 33, &2, 8&, 93, 94, 1208, 346, 203 138
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FIGURE 3.6.3

Reactor Vessel Prassure-Temparature Limitations
Normal Operation, Core Critical

100°F/hr Heatup/Cooldown Limit
If Pressure < 253 psig, Water Lovel must be within
Normal Range for Power Operation
Valid Through 4.46E8 MWH(t)
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VYNPS

FIGURE 3.6.2

Reactor Vesss! Pressura-Temperature Limitations
Normal Operation, Core Not Critical
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Figure 3.6.1

Roactor Vessel Pressure-Temperature Limitations
Hydrostatic Pressure and Leak Tosts, Core Not Critical

40°F/hr Heatup/Cooldown Limit
Vaild Through 4.46E8 MWH(t)
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3.6 LIMITING CONDITIONS FOR

OPERATION

VYNPS

4.6 SURVEILLANCE REQUIREMENTS

B. Coolant Chemistry

1.

a.

During reactor power
operation, the
radioiodine
concentration in the
reactor coolant
shall not exceed

1.1 microcuries of
I-131 dose
equivalent per gram
of water, except as
allowed in
Specification
3.6.B.1.b.

Amendment No. 33, 83, 263

B.

Coolant Chemistry

1.

a.

A sample of reactor
coolant shall be
taken at least every
96 hours and
analyzed for
radicactive iodines
of I-131 through
I-135 during power
operation. In
addition, when steam
jet air ejector
monitors indicate an
increase in
radicactive gaseous
effluents of

25 percent or

5000 ucCi/sec,
whichever is
greater, during
steady state reactor
operation a reactor
ceolant sample shall
be taken and
analyzed for
radiocactive

iodines.

116
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VYNPS

3.6 and 4.6 {Cont'qd)

weld material in
ing operation by
M E185, reactor vegsel

The actual shift in RTypr 4f the critical plate a
core region will be es lished periodically d
removing and evaluatiXg, in accordance with
material irradiatigr surveillance specimens Anstalled near the j
wall of the react vessel in the core ared. Since the neutrof spectra
at the irradiatjfn samples and vessel ingide radius are essepfially
identical; th¢/measured transition shi for a sample can b applied
with confidece to the adjacent sectidn of the reactor vesfel.

Battelle Cglumbus Laboratory Report/BCL-585-84-3, dated May 15, 1984,
provides A£his information for the Len-year surveillance/capsule. When
data fpém the next surveillance #apsule is available,
beltline ARTyy will be re-assegfed and the P/T curves

appybpriate.

— 4
In order to prevent undue stress on the vessel nozzles and bottom head L“J
region, the recirculation loop temperatures will be maintained within
50°F of each other prior to startup of an idle loop. . Lw}

The number reactor vessel irradjdtion surveillance sp€cimens and the -
frequenci for removing and tesydng these specimens e provided to
assure gfmpliance with the reqpirements of Appendi to 10CFR Part 50, { I

Coolant Chemistry . . )

A steady-state radioiodine concentration limit of 1.1 pCi of I-131 .dose
equivalent per gram of water in the Reactor ‘Coolant System can be
reached if the gross radiocactivity in the gaseous effluents is near the .
limit, as set forth in the Offsite Dose Calculation Manual, or if there - -~ !
is a failure or prolonged shutdown of the cleanup demineralizer. In i
the event of a steam line rupture outside the drywell, the NRC staff ’
calculations’ show the resultant' radioclogical dose at the site boundary-
to be less than 30 Rem to the thyroid. This dose was calculated on the
basis of the radiociodine concentration limit of 1.1 pCi of I-131 dose
equivalent per gram of water, atmospheric diffusion from an equivalent
elevated release of 10 meters at the nearest site boundary (190 m) for
a X/Q = 3.9 x 10 sec/m® (Pasquill D and 0.33 m/sec equivalent), and a
steam line isolation valve closure time of five seconds with a
steam/water mass release of 30,000 pounds.

|
[

The iodine spike limit of four {(4) microcuries of I-131 dose equivalent
per gram of water provides an iodine peak or spike limit for the, »
reactor coolant concentration to assure that the radiological fff
consequences of a postulated LOCA are within 10CFR Part 100 dose ’
guidelines.

The reactor  coolant sample will be used to assure that the limit of
Specification 3.6.B.1 is not exceeded. The radioiodine concentration
would not be expected to change rapidly during steady-state operation
over a period of 96 hours, In addition, the trend of the radiocactive |
gaseous effluents, which is continuously monitored, is a good indicator i
of the trend of the radioiodine concentration in the reactor coolant.
When a significant increase in radioactive gaseous effluents is
indicated, as specified, an additional reacter coolant sample shall be
taken and analyzed for radioactive iodine.

Bruendment No. 33, 62, 9%, 93, 64, 193, 203 140
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3.6 and 4.6 (Cont'd)

Two lines are shown on each P/T limit figure. The dashed line is the
Bottom Head Curve. This is applicable to the bottom head area only and .
includes the bottom head knuckle plates and dollar plates. Based on
bottom head fluid temperature and bottom head surface temperature, the
reactor pressure shall be maintained below the dashed line at all
times.

Due to convection cooling, stratification, and cool CRD flow, the
bottom head area is subject to lower temperatures than the balance of
the pressure vessel. The RTypy of the lower head . .is lower than the
ARTypy used for the beltline. The lower head area is also not subject
to the same high level of stress as the flange and feedwater nozzle
regions. The dashed Bottom Head Curve is less restrictive than the
enveloping curve used for the upper regions of the vessel and provides
Operator’s with a conservative, but less restrictive P/T limit for the
cooler bottom head region.

The solid line is the Upper Region Curve. This line conservatively
bouhds all regions of the vessel including the most limiting beltline
and flange areas. At temperatures below the 10CFR50 Appendix G minimum
temperature requirement ({vertical line) based on the downcomer
temperature and flange temperature, the reactor pressure shall be
maintained below the solid line. At temperatures in excess of the
10CFRS50 BAppendix G minimum temperature requirement, the allowable
pressure based on the flange is much higher than the beltline limit.
Therefore, when the -flange temperature exceeds the 10CFR50 Appendix G
minimum temperature. requirement, the reactor pressure shall be : -
maintained below the solid line based on downcomer temperature.

The Pressure Test clrve (3 6.1} is applicable for heatup/cooldown rates

up to 40°F/hr. The Core Not Crlticat"curve {3.6.2) and the Core -
Critical curve (3.6.3) are applicable for heatup/cooldown rates up to
100°F/hr. In addition to heatup and cooldown events, the more limiting
anticipated operational occurrences (AOOs) were evaluated (Structural
Integrity Report, SIR-00-155). PFor the feedwater nozzles, a sudden
injection of S0°F cold water into the nozzle was postulated in the
development of all three curves. The bottom head region was
independently evaluated for A0Os in addition to 40°F/hr and 100°F/hr
heatup/cooldown rates. This evaluation demonstrated that P/T
requirements of the bottom head would be maintained for tramsients that
would bound rapid cooling as well as step increases in temperature,

The rapid cooling event would bound scrams and other upset condition
{level B} cold water injection events. The bottom head was also
evaluated for a series of step heatup transients. This would depict
hot sweep transients typically associated with reinitiation of
recirculation flow with stratified conditions in the lower plenum.

This demonstrated that there was significant margin to P/T limits with
GE SIL 251 recommendations for reinitiating recirculation flow in

stratified conditions.

(Frsoees 3.6.1,3.6.2 48D 3.6.3))
Adjustments for tempefature #And presstic Strument uncertainty have
been included in thefourves? The minimum temperature requirements were

all increased by 10°F to compensate for temperature loop uncertainty
error. The maximum pressure values were all decreased by 30psi to
account for pressure loop uncertainty error. In addition, the maximum
pressure was reduced further to account for static elevation head

assuming the level was at the top of the reactor and at 70°F.

e Lzwsear>

Amendment No. 203 . : 139
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BASES:

3.6 and 4.6 REACTOR COOLANT SYSTEM

A. Pressure and Temperature Limitations

All components in the Reactor Coolant System are designed to withstand
the effects of cyclic loads due to system temperature and pressure
‘changes. These cyclic loads are introduced by normal load transzents,
reactor trips, and startup and shutdown operations. The various
categories of load cycles used for design purposes are provided in
Section 4.2 of the FSAR. During startup and shutdown, the rates of i
temperature and pressure changes are limited so that the maximum
spec1f1ed heatup and ccoldown rates are consistent with the design
assumptions and satisfy the stress limits for cyclic operatlon.

The Pressure/Temperature {P/T) curves included as Flgures 3.6.1, 3. 6 2, wa
“and 3.6.3 were developed using 10CFR50 Appendix G, 1995 ASME Code,

Section XI, Appendix G (including the Summer 1996 Addenda), and ASME e
Code Case N-640. These three curves provide P/T limit requirements for [45
Pressure Test, Core Not Critical, and Core Critical. The P/T curves e
are not derived from Design Basis Accident analysis. They are
prescribed to -avoid encountering pressure, temperature or temperature g"
rate of change conditions that might cause undetected flaws to

propagate and causé nonductile failure of the reactor pressure

boundary, a condition that is unanalyzed.

During heating events, the thermal gradients in the reactor vessel wall

produce thermal stresses that vary from compressive at the inner wall : ‘e
to tensile at the outer wall. During cooling events the thermal . . . i
stresses vary from tensile at the inner wall to compressive at the - [
outer wall. The thermally induced tensile stresses are additive to the )
- pressure induced tensile stresses.” In the flange regiomn, bolt-preload
has a significant affect on stress in the flange and adjacent plates.
Therefore heating/cooling events and bolt prelcad are used in the
determination. of the pressure~temperature limitations for the vessel.

The gquidance of Branch Technical Position - MTEB 5-2, material drop i
- weight, and Charpy impact test results were used to determine a

reference nil-ductility temperature (RTyy) for all pressure boundary

components. For the plates and welds adjacent to the core, fast [

neutron (E > 1 Mev) irradiation will cause an increase in the RTypr. i
For these plates and welds an adjusted RTypr (ARTyy) of 89°F and 73°F
{3 and % thickness locations) was conservatively used in development of
these curves for core region components. sed upon plate a weld
chemistry, initial XTypr values, pre lctsd eak fluence (2.3x10" n/cm?)

ARTyy values £onservatively bound t
Revig#on 2.

guidance of Regydatory Guide

There were five regions of the reactor pressure vessel (RbV) that were . i
evaluated in the development of the P/T Limit curxves: {1) the reactor
vessel beltline region, (2) the bottom head region, (3) the feedwater

i? nozzle, (4) the recirculation inlet nozzle, and ({5) the upper. vessel
;ﬁ flange region. These regions will bound all other regions in the
Lf vessel with respect to considerations for brittle fracture.

Amendment No. 33, €2, 8%, 93, 94, 128, 146, 203 138
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FIGURE 3.6.3
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VYNPS

3.6 LIMITING CONDITIONS FOR
OPERATION

4.6 SURVEILLANCE REQUIREMENTS

P

B. Coolant Chemistry

1. a. During reactor power
operation, the
radioiodine
concentration in the
reactor coolant
shall not exceed

1.1 microcuries of
I-131 dose
equivalent per gram
of water, except as
allowed in
Specification
3.6.B.1.b.

Amendment No. 33, 9%, 203

The removal times
be referenced to

specified, rfferenced to
the date of/ commercial

B. Coolant Chemistry

A sample of reactor
coolant shall be
taken at least every
96 hours and
analyzed for
radicactive iodines
of I-131 through
I-135 during power
operation. In’
addition, when steam
jet air ejector
monitors indicate an
increase in ’
radioactive gaseous
effluents of

25 percent or

5000 pCi/sec,
whichever is
‘greater, during
steady state reactor
operation a reactor
coolant sample shall
be taken and
analyzed for
radiocactive

iocdines.

1. a.

116



BVY 03-29 / Attachment 5 / Page 2

Delete the first paragraph on current page 140 — Bases to 3.6.A and 4.8.A.

Delete the current, last paragraph of Bases 3.6.A and 4.6.A (on current page 140), and

replace it with the following:

Vermont Yankee is a participant in the Boiling Water Reactor Vessel and Internals
Project Integrated Surveillance Program (ISP) for monitoring changes in the fracture
toughness properties of ferritic materials in the reactor pressure vessel (RPV) beltline.
region. (See UFSAR Section 4.2 for additional ISP details.) As ISP capsule test reports
become available for RPV materials representative of VYNPS, the actual shift in the
reference temperature for nil-ductility transition (RTypr) of the vessel material may be re-
established. In accordance with Appendix H to 10CFR50, VY is required to review

relevar:t test reports and make a determination of whether or not a change in Technical
Specificatioi:s is required as a result of the surveillance data.
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BVY 03-29 / Attachment 5 / Page 1

Description of Technical Specification Changes

1. Delete TS SR 4.6.A.5 on current page 116 in its entirety.

2. Modify TS Figures 3.6.1, 3.6.2 and 3.6.3 (current pages 135-137) as follows:

o The validity of each figure is changed from the “end of cycle 23" to "4.46 E8
MWH(t)."”

s For each figure, the grid line divisions are changed, additional 100 psi increments
are added to the ordinate axis, and more data are used to plot the curves.

¢ A Note is added to Figure 3.6.2 for the use of test instrumentation during
tensioning and detensioning operations with the vesse! vented and fiuid level
below the flange region.

e Corrections are made to the tabulation of pressure and temperature values in
Figure 3.6.3.

Replace the last sentence of the 4% paragraph on current page 138 — Bases to0 3.6.A
and 4.6.A — with the following:

Based upon plate and weld chemistry, initial RTypr values, predicted peak fast neutron
fluence (2.99 x 10" n/cn?’ at the reactor vessel inside surface) for a gross power
generation of 4.46 x 10° MWH(t), these core region ARTypr values conservatively
bound the guidance of Regulatory Guide 1.99, Revision 2,

Add amplifying clarification to the first sentence of the last paragraph on current page
139 — Bases 3.6.A and 4.6.A.

After the last paragraph on current page 139 — Bases 3.6.A and 4.8.A —insert the
following two paragraphs:

Specification 3.6.A.3 requires that the temperature of the vessel head flange and the
head be greater than 70°F before tensioning. The 70°F is an analytical limit and does
not include instrumentation uncertainty, which must be procedurally included depending
upon which temperature monitoring instrumentation is being used. The temperature -
values shown on Figures 3.8.1, 3.6.2 and 3.6.3 include a 10°F instrumentation
uncertainty.

A Note is included in Figure 3.6.2 that specifies test instrumentation uncertainty must be
+/- 2°F and the flange region temperatures must be maintained greater than or equal to
72°F when using such instrumentation in lieu of permanently installed instrumentation.
Qualified test instrumentation may only be used for the purpose of maintaining the
temperature limit when the vessel is vented and the fluid level is below the flange region.
if permanently installed instrumentation (with a 10°F uncertainty) is used during head
tensioning and detensioning operations, the 80°F limit must be met.
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Proposed Technical Specification C]ﬁmge No. 258
RPV Fracture Toughnes§ and Material Surveillance Requirements
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TABLE 4.2.4

SURVEILLANCE CAPSULE REMOVAL SCHEDULE

Capsule Specimen Number of Specimens Vessel Withdrawal
Losation Type (1) Azimuth Schedule (2)
No. Location Hosa-il-

Base Weld HAZ

1 Cx 12 12 12 30° 10 years {3)

T 2 2 2

30—yeares

2 c 8 8 8 120° Standby

T . 2 2 2
3 c 8 8 g 300° Standby

T 2 2 2

Notes: !

(1) = standard Charpy V-Notch impact specimen

C
T = tensile gpecimen

(2) Specified capsules will be withdrawn during the refueling outage -

following the year specified, referenced to the date of commercial
operation.

(3) Capsule No. 1 was removed from the vessel for analysis in March

1983.

VINPS UFSAR
Revision 3+ ([xx]

4.2-(xx] of [xx]
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PURPOSE, SCOPE, AND DISCUSSION

Purpose

The purpose of the Vermont Yankee Reactor Vessel Internals Management Program Procedure is
to identify all Reactor vessel internals required to be inspected and outline their inspection
requirements. This program also provides direction for evaluation of flaws and repair of Reactor
internal components. In addition, it provides guidance for control of Reactor water chemistry
and mitigation of Intergranular Stress Corrosion Cracking IGSCC). This program describes
how Vermont Yankee complies with 10CFR 50 Appendix B, ASME Section XI, and Boiling
Water Reactor Vessel and Internals Program (BWRVIP) guidance with regard to reactor vessel
internals inspection and program management.

This program proéédlifémiﬁcludés the following:  ~

Identification of the Reactor vessel internals components to be inspected
Methods acceptable for inspection

Required frequency of inspection

Planned schedule for inspection

Basis for inspection requirements

Direction for flaw evaluation

Direction for component repair

Guidance for control of Reactor water chermstry

Guidance on mitigation systems

In accordance with AP 6002, Preparing 50.59 Evaluations, the results of an Applicability
Determination (AD) has determined that an AD is not required for future changes provided the
procedure scope is not changed. The basis for this conclusion is that this document provides
directions for implementing a maintenance or administrative process, subject to 10CFRS50
Appendix B, that does not alter the design, performance requirements, operation, or control of
systems, structures, or components (SSCs).

Scope

The Vermont Yankee Reactor Vessel Internals Management Program includes all of the Reactor
vessel internals, with the exception of components that are cons1dered consumable, such as the
fuel bundles, control rods, and incore instruments. This program also includes the vessel shell
cladding, but does not include any of the Reactor vessel pressure boundary. The Reactor vessel
pressure boundary shell, heads, nozzles, flange and RPV flange bolting are governed by the
Vermont Yankee Inservice Inspection (ISI) Program, PP 7015.

There is one exception to the above statement. The BWRVIP augments the ISI Program for one
weld that is outside the Reactor vessel. This is weld N10-SE, the Standby Liquid Control
safe-end-to-vessel nozzle connection. The requirements for this weld are discussed in
Appendix A.

PP 7027 Rev. 3
Page 3 of 20



1.3.

Discussion

This program addresses the requirements of ASME Section XI, Table IWB-2500-1, Categories
B-N-1 and B-N-2. It also meets the requirements of various BWRVIP documents, as Vermont
Yankee has committed to do so. It also addresses additional other commitments to the NRC and
internal commitments, such as to address GE SILs. Finally, certain internals components and
subcomponents have been determined to be significant as a risk to generation, and inspection
recommendations have been assigned for these, as well.

Appendix A lists for each of the Reactor vessel internal components: method of inspection;
frequency of inspection; and the planned schedule for inspection.

The inspection frequencies in Appendix A are based on an 18-month cycle. If cycle length is
changed, Appendix A must be revised accordingly. In addition, when Vermont Yankee
incorporates hydrogen water chemistry and if the NRC accepts BWRVIP-62, Technical Basis for
Inspection Relief for BWR Internal Components with Hydrogen Injection, inspection frequencies
for various internals components may be reduced.

Background

Vermont Yankee is a General Electric designed boiling water Reactor (BWR) power plant built
in accordance with the ANSI B31.1 Construction Code. Vermont Yankee is sometimes
described as a BWR 3/4 plant, however the more accurate designation is a BWR 4 with BWR 3
jet pumps and steam dryer. The Reactor vessel and shroud support were fabricated onsite by
Chicago Bridge and Iron. The shroud and lower core spray piping was fabricated by Rotterdam
Drydock in the Netherlands. The internals were installed on-site by Installation and Services
Engineering for General Electric.

Until 1994, inspections of the Reactor vessel internals have been driven by the few required
ASME Section XI inspections, NRC mandates, and the recommendations of GE Services
Information Letters. In recent years Reactor vessel internals have received much attention
because of intergranular stress corrosion cracking (IGSCC) that has been discovered at a
significant number of BWRs. The BWR Vessel and Internals Project (BWRVIP) was formed in
1994 at the direction of the BWR Owners' Group to address this issue.

The BWRYVIP identifies safety related internals components and their likely failure modes,
specifies inspection methods and frequencies, and provides the methodology for evaluating
flaws. It also specifies acceptable methods for demonstrating nondestructive examination (NDE)
techniques and for determining technique uncertainty. It specifies requirements for repair or
replacement of Reactor internals. Finally, it also addresses various methods of chemical control
to mitigate potential future cracking. Every utility identifies members to represent the various
BWRUVIP disciplines. Each utility has also identified an executive for membership in the
Executive Committee that controls funding and overall direction of the BWRVIP.

ENN-DC-135, BWRVIP Inspection Program, provides guidance and requirements for managing
and implementing the BWRVIP program.

PP 7027 Rev. 3
Page 4 of 20
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2.0

2.1.

3.0

3.1.

DEFINITIONS

None

PRIMARY RESPONSIBILITIES

Program Owner {WPO):

31.L

3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.1.8.

3.1.9.

Is responsible for the maintenance and coordination of the Vermont Yankee Reactor
Vessel Internals Management Program. Is responsible for meeting the expectations of the
program Owner, as described in Appendix A of AP 0098.

Prepares and mamtams the mspec'uon aspects of '[hlS program
Reviews NRC Generic Letters, Informatlon Nonces or regulatlons BWRVIP documents;
and General Electric SILs or RICSILs as they are issued for applicability to the Reactor

Vessel Internals Management Program and documents this review per paragraph 4.1.4.

Ensures that technical justification are prepared, reviewed, and approveo if an exeeption
is taken to BWRVIP guldehnes

Prepares the 1nspect10n plan for each refuelmg outage in accordance w1th this program.

. Assists the VY Site Reactor Internals Coordinator with selection of examination vendor

and personnel.

.7. Determines any additional (expanded sample) ‘inspeoﬁons-made necessary by discovery of

unacceptable indications in accordance with ASME SCCthI] XTI or BWRVIP Inspection
and Evaluations Guidelines.

Provides input to the VY Site Reactor Internals Coordinator and Design Engineering of
the details of inspection findings, inspection technique limitations, and inspection
coverage.

Determines any successive (follow-up) inspections made ‘necessary by discover~yk of
unacceptable indications in accordance with BWRVIP Inspection and Evaluations
Guidelines.

3.1.10. Determines, in conjunction with licensing, the necessity for communications with the

NRC. If an exception is taken to BWRVIP guidelines, this determination will be made in
accordance with BWRGVIP-94.

3.1.11. Maintains a history of all Reactor vessel internals inspections.

3.1.12. Provides a refueling outage inspection report to the BWRVIP.

3.1.13. Publishes the Reactor Vessel Internals Health Report within 90 days of completion of

each refueling outage.

PP 7027 Rev. 3
Page 5 of 20



VY Site Reactor Internals Management Program Coordinator (RIMPC):

32.1.

3.2.2.

3.2.3.

324.

3.2.5.

3.2.6.

Is responsible for site implementation of the Vermont Yankee Reactor Vessel Internals
Management Program.

Provides technical advice and input for all aspects of the program.

Arranges for contractor on-site services for the performance of Reactor vessel internals
inspection. Staffing levels should be adequate to provide coverage at all times during the
inspection; for example, during In Vessel Visual Inspection (IVVI), at least one camera
operator and one Level II should be available on each bridge.

Ensures that specific site and vendor inspection procedures are prepared, reviewed, and
approved in accordance with AP 0095, AP 0096, AP 0097, and AP 0098, and
administered in accordance with AP 6024.

Discusses requirements for voiding particular fuel bundle or control cell locations with
Reactor Engineering.

Arranges for NDE Level Il or other technical oversight including shated services.

3.2.6.1.  Responsible for the review and approval of vendor NDE procedures.

3.2.6.2.  Assures that, for NDE techniques other than visual, a performance demonstration

has been conducted, which meets all key elements of the vendor NDE procedure.

3.2.6.3.  Ensures that all NDE personnel qualifications are current and that they meet

ASME Section XI and NE 8048, Procedure Paragraph 1, as appropriate.

3.2.6.4. Oversees or conducts NDE personnel indoctrination to meet NE 8042 and NE

8048, Procedure Paragraph 1.3.

3.2.6.5. Provides assurance that inspection activities meet the requirements of the ASME

Section XI Code, BWRVIP guidelines, and this program.

3.2.6.6. Provides assurance that NDE data is of high quality.

3.2.6.7. Initiates Indication Discrepancy Reports in accordance with DP 4027, as required.

3.2.6.8. Responsible for review of all NDE documentation, including the final report, to

ensure proper documentation in accordance with BWRVIP-03, ASME Section XI,
or NE 8048, as applicable.

3.2.6.9.  Prepares a technical justification per 4.2.3 and notifies the Program Owner if the

VY Site Internals Coordinator elects to take an exception to BWRVIP guidance.
Review is required by the Program Owner.
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3.2.7.
3.2.8.

3.29.

3.2.10.

3.2.11.

3.2.12.
3.2.13.

3.2.14.

3.2.15.

3.2.16.

3.2.17.

3.2.18.

3.2.19.

Responsible for completion of the refueling outage inspection plan.
Arranges for engineering evaluation of flaws.

Ensures that any additional (expanded sample) inspections specified by the Program
Owner are completed.

Ensures ANII has reviewed NDE procedures, NDE personnel qualifications, and NDE
reports when ASME Section X1 is applicable.

Verifies that contractor special process procedures to be used in repair or replacement
have been reviewed and approved by Design Engineering prior to use.

NOTE

Repairs shall be performed in accordance with AP 0070, ASME Section
XTI if applicable — or, if not specified therein — in accordance with the
construction Code. In addition, repairs shall be performed in accordance
with applicable BWRVIP documents.

Arranges for contractor support for Reactor vessel internal repair or replacement activity.
Is responsible for proper installation of Reactor vessel internals repairs or replacements.

Verifies that repair or repIacemént procedures have been reviewed and approved in
accordance with AP 6001 and AP 0070, as appropriate, prior to use.

Monitors maintenance, repair, and replacement activities to ensure that required
in-service and baseline inspection specified by Program Owner are performed prior to
placing systems or components into service.

Coordinates with site scheduling, radiation protection, and ALARA personnel as it
pertains to the Reactor vessel internals inspections, repairs, or replacements.

Arranges for Authorized Nuclear Inservice Inspector (ANII) review of appropriate
Reactor internals inspection data, flaw analysis reports and repair or replacement
activities.

Keeps the Code Programs Supervisor informed of inspection, repair, or replacement task
progress of the Reactor vessel internals.

Ensures that cognizant departments are informed of unacceptable conditions to facilitate
completion of appropriate paperwork (Condition Reports, Inservice Discrepancy Reports,
WRs, etc.).
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3.3.

NOTE

Unacceptable inspection results are reported to the RIMPC by the
examination agency or cognizant department for resolution. The
Authorized Nuclear Inservice Inspector (ANII) is informed of the
resolution.

Design Engineering Manager:

3.3.1.

33.2.

3.3.3.

3.34.

Is responsible for evaluation of any flaws found in Reactor vessel internals components;

Is responsible for the design of any Reactor vessel internals component repair or

replacement.

Assures that Nobel Metal Chemical Application (NMCA) is scheduled as necessary and t t

is accomplished to meet system goals.

Prepares a technical justification per 4.2.3 and notifies the RIMPC
elects to take an exception to BWRVIP guidance.

The examination vendor:

34.1.

3.4.2.

3.4.3.

3.44.

3.4.5.

Provides staff and NDE services as specified in the purchase order

if Design Engineering E

and/or contract.

Notifies the RIMPC and Program Owner if the examination agency intends to take an j
exception to BWRVIP guidance, and assists in preparing a technical evaluation per 4.2.3.

Also notifies the RIMPC if a Code requirement cannot be met.

Notifies the NDE Level III in a timely manner of any rejectable indications.

Provides IVVI or NDE Reports, which meet the requirements of NE 8048 or :

BWRVIP-03, as applicable.

Provides NDE certifications and training records for NDE personnel.
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3.5.

3.6.

3.7.

3.8.

The Chemistry Department Superintendent

3.5.1. Reviews BWRVIP guidance relative to water chemistry and IGSCC mitigation and
incorporates that guidance into plant procedures. Ensures that other industry guidelines
relating to IGSCC mitigation are reviewed in a timely manner and incorporated into plant
procedures where applicable.

3.5.2. Prepares a technical justification per 4.2.3 and notifies the RIMPC if Chemistry elects to
take an exception to BWRVIP guidance.

3.5.3. Assures that operation of the Mitigation Monitoring System (MMS) is conducted in a
safe and efficient manner. Tracks MMS availability and works to maximize its
availability to meet or exceed system goals. Ensures that the MMS is routinely monitored
and that coupons from the panel are evaluated per GE recommendations. Assures that
MMS coupon test results are fed back for system operation.

3.5.4. Ensures that adequate trending of Reactor vessel chemistry is done in order to identify
adverse trends.

3.5.5. Ensures that procedures are in place to 1dent1fy and m1t1gate transient condmons such as
condenser leaks’ and resm 1ntrus1ons

3.5.6. Ensures that the  Chemistry Staff understands their role in vessel internals management
and that staff members are ‘adequately trained to accomph sh required chemistry
mitigation activities.

Operations Manager:

3.6.1. Assures the Reactor is shutdown when degradation of Reactor internals could potentially
challenge safe plant operation.

3.6.2. Assures that Chemistry is informed when the MMS system trips or is taken out of service.
Mitigation Systems Engineer:

3.7.1. The functions of the Mitigation System Engineer, for complying with Industry Guidance
related to IGSCC mitigation activities, will be performed by the Chemistry Department.

ALARA Engineer:
3.8.1. Works with Chemistry Department and Mitigation Systems Engineer to provide solutions

for minimizing dose impact of the mitigation systems with regard to maximizing system
availability.
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3.10.

3.11.

Foreign Material Exclusion (FME) Coordinator:

3.9.1. Manages the FME Program. The FME Program assures that personnel perform their
responsibilities in accordance with AP 6024 and AP 6026 relative to Reactor internal
cleanliness, and that foreign objects are removed or dispositioned prior to re-assembly of
the Reactor vessel.

Licensing Program Manager:

3.10.1. Provides Interface with the NRC for notification when ASME requirements cannot be
met or if notification is required for not following BWRVIP guidance.

Code Programs Supervisor (Responsible Procedure Owner): (UND 2002-074_02)
3.11.1. Provides overall management of the Reactor Vessel Internals Management Program.

3.11.2. Functions as the overall single point of contact for Reactor vessel internals
interdepartmental issues.

3.11.3. Chairs the Reactor Internals Management Committee. This committee is comprised of
personnel from Code Programs, Systems Engineering, Mechanical/Structural Design !
Engineering, Plant Chemistry, Reactor Engineering, and management. This group is :
structured to have a comprehensive background related to BWR Reactor internals issues.
This committee, through Code Programs, provides recommendations to VY management
related to key Reactor internals related issues.
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40 PROCEDURE

4.1. Governing Codes, Regulatory Commitments, and Basis for Inspection Requirements

4.1.1.

4.1.2.

ASME Section XT and PP 7015 - Title 10 Code of Federal Regulations, Part 50, Section
50.55a, Codes and Standards (10CFR50.55a) references the American Society for
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section XI, Rules for
Inservice Inspection of Nuclear Power Plant Components. PP 7015, Vermont Yankee
Inservice Inspection Program for the Fourth Interval provides the requirements for
compliance with most parts of ASME Section XI. However, contained within Section X1
is Table IWB-2500-1 — and Categories B-N-1 and B-N-2. These two categories address
Reactor vessel internals inspection. This program (rather than PP 7015) addresses ASME

~ Section X1, Table IWB- 2500-1, Categories B-N-1 and B-N-2. Category B-N-1, Item No.

B13.10 (which is a general interior inspection of the vessel performed each period) is not
addressed specifically w1th1n thls program, but w111 be more than saﬂsfled by adherence
to this program.

- A relief request shall be 1n1t1ated in accordance with PP 7015, Vermont Yankee Inservice

Inspection Program, 1f 1t 1s desued to change or ehmmate a partlcular ASME Code
requlrement L

BWRVIP Documents The BWRVIP has 1ssued a series of documcnts (a portion of
which are contained in references) which contain requirements and recommendations for
dealing with potentlal flaws in Reactor internals. The BWRVIP Executive Committee in
a letter to the USNRC (Letter, Carl Terry to Brian Sheron, dated May 30, 1997)
committed the U.S. utilities to the requirements of these BWRVIP documents. Vermont
Yankee reiterated these commitments in its own letter to the NRC, BVY 97- 123 dated
September 30, 1997. Restated, those commitments are:

. Continue to provide the financial and technical resources needed to complete the
BWRYVIP Program Plan

o Actively participate in completing the BWRVIP Program Plan

o Implement the BWRVIP products at Vermont Yankee Nuclear Power Station as
appropriate considering plant schedule, configuration and needs

o Provide timely notification to the NRC staff if Vermont Yankee does not
implement the applicable BWRVIP product

. Continue to work closely with the NRC staff for the successful and timely
conclusion of the BWRVIP Program Plan

PP 7027 Rev. 3
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4.1.3.

4.1.4.

Other Regulatory Commitments - In addition to the above documents, Vermont Yankee
may make or may have made internal commitments or may have made commitments to
the NRC, relative to various other industry documents, which deal with Reactor vessel
internals. These may be GE Services Information Letters (SILs), Rapid Communication
Services Information Letters (RICSILs), NRC Generic Letters, Information Notices,
NUREGsS, or others. These commitments are assimilated in this program in cases where
they will continue to be followed. This program identifies where ongoing internal
commitments are being revised and, which will in effect, act as the closeout of these old
commitments. Old commitments, which have been closed out by completion of the
commitment (e.g. a one-time component inspection), are not addressed in this program.

Inspection for Risk-to-Generation Purposes - In general, the inspections that are
performed in accordance with the above documents or commitments are performed for
safety related reasons. Notwithstanding, there are many Reactor vessel internals
components which do not require inspections in accordance with the above documents or
commitments. However, Vermont Yankee may elect to perform inspections on a regular
basis of these components because they have been identified as a risk to generation. This
type of inspection is also included in this program. When this is the case, this program
(in Appendix A) identifies the non-mandatory nature of these inspections using should
statements. These inspections may be driven by industry documents, such as GE Services
Information Letters (SILs), Rapid Communication Services Information Letters
(RICSILs), NRC Generic Letters, Information Notices, NUREGs, or others. Each new
industry document relative to the Reactor internals should be assessed. This assessment
should be controlled through the PCRS LO-CA process. Each BWRVIP document,
BWRVIP revision, or BWRVIP-to-NRC piece of correspondence should be assigned an
individual tracking item.
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4.2. Implementation of BWRVIP Documents ~ Vermont Yankee implements the requirements of
BWRVIP documents as follows (BWRVIP-94, Section 1.3):

4.2.1.

When a BWRVIP document is newly published or revised, Vermont Yankee shall assess
the impact on this program and consider the guidance contained therein and determine if
immediate compliance is warranted. In addition, Vermont Yankee shall evaluate in the
same manner any BWRVIP correspondence approved by the BWRVIP Executive
Committee to the NRC that supplements BWRVIP documents. (UND 2002-074_04,
BWRVIP-94, Section 1.3). This assessment shall be controlled through the PCRS
LO-CA process. Each BWRVIP document, BWRVIP revision, or BWRVIP-to-NRC
piece of correspondence shall be assigned an individual tracking item. Typically
BWRVIP documents will be implemented within 2 outages of Executive Committee
(EOC) approval. The 2-outage implementation would be the start of any required
frequency over a period of time. For example, if a BWRVIP document requires that a
group of components be inspected in a 6 Year period (100% in 6 years), this schedule
must be started within 2 outages or the 2" refuehng outage from EOC approval of the
BWRVIP document. Changes to the BWRVIP Water Chemistry guideline will be
implemented within 6 months.

Regardless of this determination, Vermont Yankee shall revise this program accordingly
prior to the ensuing refueling outage. However, Vermont Yankee may elect to take
exceptions to this requirement under the following circumstances:

PR

42.1.1. If it is within elght ‘months of the next refuehng outage and thc guldelme pertains

to performance of additional in-vessel visual inspections

42.1.2. Ifitis within 24 months of the next refuehng outage and the guldehne pertains to

performance of additional ultrasonic inspections, or

4.2.13. If the guideline would affect a potential repair, replacement, or plant modification,

the lead-time for design changes and hardware may be considered.

‘j 4.2.2. If Vermont Yankee elects to not comply with a particular BWRVIP requirement, it shall

1
s

4.2.3.

notify the NRC within 45 days of the publication of a BWRVIP document that
incorporates all NRC/BWRVIP agreements OR the issuance of a closeout NRC Safety
Evaluation Report (SER) on that document. A closeout NRC SER is one in which the
NRC does not take any exceptions to the subject BWRVIP document as published.
Notification is not required for work completed prior to either of these times.

In addition, if Vermont Yankee elects to not comply with a particular BWRVIP
requirement - at any time - it shall prepare a technical justification, which justifies the
deviation using the guidance provided in BWRVIP-94, Appendix A. Use

VYPPF 7027.01 form at the end of Appendix C to document this deviation.
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4.3.

44.

4.5.

4.6.

4.7.

4.8.

4.9.

4.10.

4.11.

4.12.

The Level III prepares the Refueling Outage Inspection Plan using the inspection requirements
and guidelines in Appendix A. This is done well in advance of the outage, so as to allow
adequate preparation time for the plant and the examination vendor. The Refueling Outage
Inspection Plan lists all welds and subcomponents that require inspection for the upcoming
refueling outage and identifies the required type of inspection, e.g., EVT-1, VT-3, UT, etc.

NE 8067 contains implementation requirements for inspection of Reactor internals and provides
details of Reactor internals components and their inspection.

If inspections are done by ultrasonic testing (UT) or eddy current testing (ET), they are performed
in accordance with a vendor procedure qualified in accordance with BWRVIP-03, Standards 2.2
and 2.3. The vendor UT or ET procedure shall also meet the requirements of BWRVIP-03,
Standard 2.6 or 2.7, and other sections, as applicable. Vendor UT or ET procedures shall be
approved by Vermont Yankee.

If inspections are performed visually, they shall be performed in accordance with NE 8048.
NDE personnel indoctrination shall be conducted to meet NE 8042 and NE 8048.

Disassembly of the Reactor vessel internals will not be required to examine any component,
beyond that which is normally performed for a refueling outage.

Flaws shall be reported in accordance with DP 4027. Flaws shall be evaluated in accordance
with BWRVIP Inspection and Flaw Evaluation Guidelines for components that perform a safety
function. Subsequent BWRVIP/NRC correspondence should also be considered when evaluating
flaws (BWRVIP-80_02).

If unacceptable indications are discovered, additional (expanded sample) inspections shall be
performed in accordance with ASME Section XI or BWRVIP Inspection and Evaluations
Guidelines, as appropriate.

Repairs or replacements of vessel internals shall be performed in accordance with AP 0070 and
ASME Section XI if applicable — or if not specified therein — in accordance with the construction
Code. In addition, repairs or replacements shall be performed in accordance with the appropriate
BWRVIP Repair Guideline or BWRVIP Replacement Guideline. BWRVIP-04-A or
BWRVIP-95, as applicable, will be used as a guide for format and content of a repair submittal to
the NRC. (BWRVIP-004-A_01, BWRVIP-095_02) Subsequent BWRVIP/NRC correspondence
should also be considered in the design, installation, and inspection of repairs
(BWRVIP-2003-250_02).

All NDE documentation, including the final report, shall be reviewed to ensure proper
documentation in accordance with BWRVIP-03, ASME Section XI, or NE 8048, as applicable.
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4.13.

5.0
5.1

5.2.

5.3.

54.

Program Procedure Revisions — This program shall be revised — or an LPC issued - as needed,
which includes the following situations. Revisions or changes may be held until just prior to the
next refueling outage.

Upon adoption of a new ASME Section XI Code edition or addendum.

Upon implementation of a new BWRVIP guideline or guideline revision, this program
shall be revised as soon as practical.

When flaws are found, this program shall be revised to address possible changes in
frequency of inspection, follow-up inspections, and repair or replacement determinations.

When new commitments are made — either iniefhdlli orto the NRC.

REFERENCES AND COMMITMENTS

Technical Specifications and Site Documents

5.1.1.
5.1.2.
5.1.3.
5.1.4.
5.1.5.

T.S. Section 3.6E

T.S. Section 4.6.E.1

T.S. Section 6.6

VOQAM, Vermont Yankee Operational Quality Assurance Manual
UFSAR Sectxon 4 2 and Append1x K

Administrative Limits

5.2.1.

None

Code, Standards, and Régulations

5.3.1. Code of Federal Regulations, I0CFR50.55.2

5.3.2. ASME Boiler and Pressure Vessel Code, Section X1, 1998 Edition through 2000
Addenda

5.3.3. NUREG-1544, Status Report: Intergranular Stress Corrosion Cracking of BWR Core
Shrouds and Other Internal Components ’

5.3.4. CP-189-1995, ASNT Standard for Quahﬁcatmn and Certification of Nondestructive
Testing Personnel

Commitments

5.4.1. Letter Vermont Yankee to USNRC, dated October 6, 1993, Reactor Vessel Clad
Inspection during the 1993 Refueling Outage

5.4.2. Letter Vermont Yankee to USNRC, BVY 94-07, dated February 11, 1994, Request for
Relief from NUREG-0619 Inspection Requirements

5.4.3. Memorandum T. G. Stetson to R. E. McCullough, dated October 25, 1996, Response to
Commitment SIL0465S1RE2

5.44. Letter Carl Terry (BWRVIP Executive Chairman) to Brian Sheron (USNRC), dated May

30, 1997, BWR Utility Commitments to the BWRVIP
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5.5.

5.4.5. Letter Brian Sheron (USNRC) to Carl Terry (BWRVIP Executive Chairman), dated July
29, 1997, BWR Utility Commitments to the BWRVIP '

5.4.6. Letter Vermont Yankee to USNRC, dated September 30, 1997, Vermont Yankee’s Plans
for the 1998 and 1999 Refueling Outages Regarding Reactor Vessel Internals

5.4.7. Letter Carl Terry to Brian Sheron, dated October 30, 1997, BWR Utility Commitments to
the BWRVIP ’

5.4.8. Letter USNRC to VYNPC, dated April 29, 1999, NVY 99-46, Jet Pump Riser
Circumferential Weld Inspections at Vermont Yankee Nuclear Power Station (TAC No.
MAS5109) (includes two-cycle SER)

5.4.9. Letter Vermont Yankee to USNRC, dated May 27, 1999, BVY 99-73, Reactor Vessel
Internal Plans for the 1999 and 2001 Refueling Outages

5.4.10. Action Item SIL-0462R1_01, dated March 27, 2001, Evaluate SIL No. 462 Rev. 2
'Access Hole Cover Cracking' OE

5.4.11. Letter Carl Terry (BWRVIP Executive Chairman) to Brian Sheron (USNRC), dated April
16, 2002, Utility Implementation of BWRVIP Products

5.4.12. Memorandum C.B. Larsen to D.C. Girroir, dated October 21, 2002, Evaluation of Clad
Crack Indications Under the Reactor Head and in the Vessel

Supplemental References

5.5.1. BWRVIP-03, dated December 2001, BWR Vessel and Internals Project Reactor Pressure
Vessel and Internals Examination Guidelines, Revision 4, EPRI TR-105696-R5

5.5.2. Letter NRC to BWRVIP, dated July 15, 1999, Final Safety Evaluation of BWRVIP
Reactor Pressure Vessel and Internals Examination Guidelines (BWRVIP-03) Revision 1

5.5.3. BWRVIP-04-A, dated April 2002, Guide for Format and Content of Core Shroud Repair
Design Submittals, EPRI TR-1006600

5.5.4. BWRVIP-06-A, dated March 2002, Safety Assessment of BWR Reactor Internals, EPRI
TR-105707

5.5.5. BWRVIP-16, dated March 1997, BWRVIP, Internal Core Spray Piping and Sparger
Replacement Design Criteria, EPRI TR-106708
BWRVIP-18, dated July 1996, BWR Core Spray Internals Inspection and Flaw
Evaluation Guidelines, EPRI TR-106740

5.5.7. BWRVIP-19, dated September 1996, Internal Core Spray Piping and Sparer Repair
Design Criteria, EPRI TR-106893

5.7 8. BWRVIP-25, dated December 1996, BWR Core Plate Inspection and Flaw Evaluation
Guidelines, EPRI TR-107284 _
BWRVIP-26, dated December 1996, BWR Top Guide Inspection and Flaw Evaluation
Guidelines, EPRI TR-107285

5.5.10. BWRVIP-27-A, dated August 2003, BWR Standby Liquid Control System/Core Plate AP
Inspection and Flaw Evaluation Guidelines, EPRI TR-107286

5.5.11. BWRVIP-28-A, dated April 2002, Assessment of BWR Jet Pump Riser Elbow to
Thermal Sleeve Weld Cracking

5.5.12. BWRVIP-38, dated September 1997, BWR Shroud Support Inspection and Flaw
Evaluation Guidelines, EPRI TR-108823

5.5.13. BWRVIP-41, dated October 1997, BWR Jet Pump Assembly Inspection and Flaw
Evaluation Guidelines, EPRI TR-108728 ‘

5.5.14. BWRVIP-42, dated December 1997, LPCI Coupling Inspection and Flaw Evaluation
Guidelines, EPRI TR-108726
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5.5.15. BWRVIP-47, dated December 1997, BWR Lower Plenum Inspection and Flaw
Evaluation Guidelines, EPRI TR-108727

5.5.16. BWRVIP-48, dated February 1998, Vessel ID Attachment Weld Inspection and Flaw
Evaluation Guidelines, EPRI TR-108724

5.5.17. BWRVIP-49-A, dated March 2002, Instrument Penetration Inspection and Flaw
Evaluation Guidelines, EPRI TR-108695

5.5.18. BWRVIP-50, dated May 1998, BWRVIP Top Gu1de/Core Plate Repair Desxgn Criteria,

- EPRITR-108722

5.5.19. BWRVIP-51, dated May 1998, BWRVIP, Jet Pump Repair Design Criteria, EPRI
TR-108718 _

5.5.20. BWRVIP-52, dated June 1998, BWRVIP, Shroud Support and Vessel Bracket Repair
Design Criteria, EPRI TR-108720

5.5.21. BWRVIP-53, dated July 1998, BWRVIP, Standby Liquid Control Line Repair Design
Criteria, EPRI TR-108716

5.5.22. BWRVIP-55, dated September 1998, BWRVIP, Lower Plenum Repair Design Criteria,
EPRI TR-108719

5.5.23. BWRVIP-57, dated December 1998, BWRV]P Instrument Penetrations Repair Design
Criteria, EPRI TR-108721

5.5.24. BWRVIP-58, dated December 1998, CRD Internal Access ‘Weld Repair, EPRI
TR-108703

5.5.25. BWRVIP-62, dated December 1998, Technical Basis for Inspection Relief for BWR
Internal Components with Hydrogen Injection, EPRI TR-108705

5.5.26. BWRVIP-76, dated November 1999, BWRVIP Core Shroud Inspectlon and Flaw
Evaluation Guldehnes, EPRI TR-1 14232
Rev1sxon, EPRI TR-103515-R2

5.5.28. BWRVIP-94, dated August 2001, BWRVIP Program Implementation Guide

5.5.29. BWRVIP-95, dated October 2001, BWRVIP Guide for Fonnat and Content of BWRVIP
Repair Design Submittals

5.5.30. BWRVIP-104, dated September 2002, BWRVIP Evaluation and Recommendations to
Address Shroud Support Cracking in BWRs, EPRI TR-1003555

5.5.31. EDCR 75-30, Revision 2, dated September 15, 1976, Feedwater Sparer Replacement

5.5.32. EDCR 80-52, dated October 30, 1980 with Change No. 1 dated November 11, 1980,
Change No. 2 dated December 12, 1980, and Change No. 3 dated March 4, 1982, Design
and Installation of Clamping Device for Core Spray Sparer Junction Box C

5.5.33. EDCR 95-406, Revision 2, dated July 30, 1996, Specification for Design, Fabrication,
and Installation Services for Reactor Pressure Vessel Core Shroud Repair at Vermont
Yankee Nuclear Power Station, VYS-046, Revision 2

5.5.34. ENN-NDE-2.10, Certification of NDE Personnel

5.5.35. ENN-NDE-2.11, Certification of Ultrasonic Examination Personnel

5.5.36. ENN-NDE-2.12, Certification of Visual Testing (VT) Personnel

5.5.37. GE-NE-523-B13-01805-66, Revision 0, dated September 1996, Core Spray Flaw
Evaluation for Vermont Yankee

5.5.38. GE-NE-B13-01935-02, Revision 1, dated July 1998, Jet Pump Assembly Welds Flaw
Evaluation Handbook for Vermont Yankee

5.5.39. Letter BWRVIP to USNRC, dated January 11, 1999, BWRVIP Response to NRC Safety
Evaluation of BWRVIP-18 -
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5.5.40. Letter USNRC to BWRVIP, dated December 2, 1999, Final Safety Evaluation of Core
Spray Internals Inspection and Flaw Evaluation Guidelines (BWRVIP-18)

5.5.41. Memorandum C. B. Larsen to D. C. Girroir, dated May 13, 1999, Definition of Core
Support Structures (ASME Section X1, Category B-N-2)

5.5.42. Memorandum Carl Larsen to Dennis Girroir, dated September 26, 2002, Bases for
PP 7027 Requirements and Recommendations

5.5.43. Memorandum John Hoffman to D. C. Girroir, dated November 26, 1999, Jet Pump
Assembly Inspection Discrepancy Report Evaluation

5.5.44. MPR-1730, Revision 0, dated April 1996, Vermont Yankee Nuclear Power Station Core
Shroud Repair - Design Report

5.5.45. Technical Evaluation No. 2001-030, dated May 14, 2001, Evaluation of Jet Pump Riser
Flaws

5.5.46. Technical Justification 2003-03, dated August 18, 2003, Justification to Perform Less
Than 5% of CRD Guide Tube Weld Exams Within the First Six-Year Interval

5.5.47. Technical Justification 2003-04, dated August 18, 2003, Continued Operation Without a
Feedwater Zinc Injection System '

5.5.48. Technical Justification 2003-05, dated December 17, 2003, Feedwater Copper
Concentrations above Recommended Limits

5.5.49. Technical Justification 2004-01, dated March 26, 2004, Justification for Alternative
Inspection of Core Plate Rim Hold-Down Bolts

5.5.50. Technical Justification 2004-02, dated March 26, 2004, Justification for Deferral of
Inspection of Inaccessible Welds

5.5.51. Technical Evaluation 2004-0018, dated April 2004, Justification to Inspect Portions of
Shroud Horizontal Welds H1, H2, H3 on the OD in Lieu of the Top Guide Spacer Block
Welds, the Shroud Flange Ring Segment Welds, and the Top Guide Ring Segment Welds

5.5.52. Technical Justification TE-2003-0021, dated April 9, 2003, Justification to Revert to
EVT-1 Inspection of Jet Pump Circumferential Welds with UT Indications

5.5.53. Technical Justification TE-2003-0023, dated July 7, 2003, Technical Assessment for
Delaying Hydrogen Injection Into the Reactor Core

5.5.54. VY Calculation, VYC-2218, dated November 25, 2002, Structural Evaluation of RPV
Top Guide Aligner »

5.5.55. VY Snapshot Self Assessment Report BWRVIP Program, dated July 21, 2004

5.5.56. VYDC 2003-12, dated April 2004, Steam Dryer Strengthening

5.5.57. ENN DC-135, BWRVIP Inspection Program

5.5.58. AP 0009, Condition Reports

5.5.59. AP 0028, Learning Organization Action Tracking

5.5.60. AP 0070, ASME Section XI Repair and Replacement Procedure

5.5.61. AP 0095, Plant Procedures

5.5.62. AP 0096, Procedure Development, Review, Issuance and Cancellation

5.5.63. AP 0097, Limited Procedure Changes

5.5.64. AP 0098, Procedure Writer’s Guide

5.5.65. OP 1111, Control Rod Removal and Installation

5.5.66. OP 1417, Disassembly/Re-Assembly of Fuel Cell

5.5.67. OP 2617, Chemistry Action Response Guide

5.5.68. OP 2638, Operation of the Mitigation Monitoring System (MMS)

5.5.69. DP 4027, Disposition of Inservice Inspection Findings

5.5.70. OP 4612, Sampling and Treatment of the Reactor Water System

5.5.71. AP 6001, Installation, Test and Special Test Procedures
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6.0
6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.10.

7.0

7.1.
7.2.

7.3.

5.5.72. AP 6024, Plant Housekeeping and Foreign Material Exclusion/Cleanliness Control
5.5.73. AP 6026, Refuel Floor Foreign Material Exclusion Control Procedure

5.5.74. AP 6045, Engineering Record Correspondence (ERC) and Technical Evaluations (TE)
5.5.75. AP 6807, Collection, Temporary Storage and Retrieval of Quality Assurance Records
5.5.76. PP 7015, Vermont Yankee Inservice Inspection Program

5.5.77. NE 8042, Training for Contract NDE Personnel

5.5.78. NE 8048, In-Vessel Visual Inspection

5.5.79. NE 8067, Reactor Vessel Internals Inspection Details

FINAL CONDITIONS
All required inspections and evaluations have been completed.

The NRC has been notified when required by BWRVIP-94 where Vermont Yankee has taken
exception to BWRVIP guidance.

The BWRVIP has been notified where Vermont Yankee has taken exception to BWRVIP
guidance. The BWRYVIP has been notified when meaningful results are not obtained or when
examinations cannot be performed because NDE techniques or equipment do not exist. The
BWRVIP Program Manager has been notified of modifications to plant operation or
configurations that may affect BWRVIP guidance (e.g., power uprate).

The vendor final report has been received and reviewed.

Applicable ASME Section XI inspections have been entered on the NIS-1 report.

All NDE inspection results, including IVVI, with supporting documentation and resolution of
nonconformances (if applicable) shall be submitted for filing in accordance with AP 6807.

In-vessel inspection results pertinent to BWRVIP guidelines have been reported to the BWRVIP
within 90 days of completion of the refueling outage.

Reactor Vessel Internals Health Report has been published within 90 days of completion of each
refueling outage.

This program has been updated to include information and any additional requirements that have
resulted from an inspection, including supplemental inspections.

This program has been updated to include any new BWRVIP commitments.

ATTACHMENTS

Appendix A Reactor Vessel Internals Components Inspection Scope and Schedule

Appendix B Reactor Vessel Internals Components Basis for Inspection and Other
Management Requirements

Appendix C Technical Justifications
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8.0 QA REQUIREMENTS CROSS REFERENCE

Source Document Section Procedure Section
8.1 QAPM Section B.11 Special Process Control, Subsections
A,B3,and C
82  ANSINI18.7 . Section 5.2.18 Control of Special Processes
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1.0

2.0

3.0

APPENDIX A

REACTOR VESSEL INTERNALS COMPONENTS INSPECTION SCOPE AND SCHEDULE

Control Rod Drive (Including Guide Tubes and Stub Tubes)

By RFO 23 (2002), at least five of the 89 CRD guide tube assemblies were due to have been
inspected by the EVT-1 and VT-3 methods. One CRD guide tube 10-19 WAS inspected late in
RFO 24 (2004). (Ref. 5.4.47) By RFO 27 (2008), a total of nine CRD guide tube assemblies
shall have been inspected. (BWRVIP-47, Table 3.2-1) It is recommended that those inspections
be grouped into outages where this minimum amount may be performed in conjunction with
blade change-outs. These inspections are scheduled for RFO 22 (2001) and RFO 26 (2007) so
that if the minimum number is not completed in that refueling outage they are completed in the
refueling outage in which they are due. Inspection of the same location during different outages
does not count towards satisfying the minimum sample reqmrement

If access is gained to the lower plenum (areas below the core plate) for any reason, accessible
surfaces of the CRD housings, CRD housing caps, and CRD stub tubes shall be visually
inspected by the VT-3 method (ASME Sectlon XI Table TWB-ZSOO 1, Category B—N—2 Item
B13.40)

Core Plate

Core plate rim hold-down bolts shall be inspected by the UT method when tooling becomes
available. (BWRVIP-25, Table 3-2) Until that time VT-3 shall be conducted of the topside of
50% of the rim hold-down bolts every other refueling outage.

If access is gained to the lower plenum (areas below the core plate) for any reason, accessible
core plate beam fillet welds, rim hold-down bolts, and alignment hardware should be inspected
by the VT-3 method. (Appendix B, 2.4)

Core Shroud (Including Tie Rod Répair and Spacer Ring)

Welds H1, H2, and H3 were inspected by EVT-1 in RFO 24 (2004) and shall be reinspected by
EVT-1 in RFO 28 (2010) (TE 2004-0018). The reinspection by either EVT-1 or UT of the
vertical welds and core plate ring segment welds required by RFO 25 (2005) were performed by
EVT-1 during RFO 24 (2004) The vertical welds and core plate ring segment welds shall be
reinspected by EVT-1 in RFO 28 (2010). (BWRVIP-76, Figure 3-3, TE 2004-0018)

All four of the tie-rods were reinspected in RFO 21 (1999). Two tie-rods were reinspected by the
VT-3 method in RFO 24 (2004), the other two shall be reinspected in RFO 27 (2008), and so
forth. If the tie-rods ever require retorquing, they shall be inspected for a baseline inspection
following that activity, and then again following one cycle of operation. (BWRVIP-76, Section
3.5)

Appendix A
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5.0

5.1

APPENDIX A (Continued)

Accessible surfaces of the core shroud shall be visually inspected once per Ten-year ISI Interval
by the VT-3 method. (ASME Section XI, Table IWB-2500-1, Category B-N-2, Item B13.40)
The Third Ten-year Interval inspection was performed in RFO 23 (2002).

Core Shroud Support (Including Access Hole Cover)

Welds H8 and H9 of the shroud support shall be reinspected by UT in RFO 25 (2005). A
minimum coverage of 10% of weld H8 and 10% of weld HO shall be achieved. (BWRVIP-38,
Figures 3-4 and 3-5)

The two access hole cover welds should be inspected by the EVT-1 method every other refueling
outage until a BWRVIP document is published that addresses this component or until this
internal commitment is changed. (SIL046R1_01)

There are also radial welds in the shroud support baffle plate and vertical welds in the shroud

support cylinder, which are not specifically required to be inspected except as part of the overall
VT-3 inspection described below.

Accessible surfaces of the core shroud support shall be visually inspected once per Ten-year ISI
Interval by the VT-3 method. (ASME Section XT, Table IWB-2500-1, Category B-N-2, Item
B13.40) This was performed for the Third Interval in RFO 23 (2002).

Because of a risk to generation the two shroud support flange vertical welds located between H7
and H8 will be visually examined by EVT-1 during RFO 25 (2005} and reinspection shall be
both welds per 6 year cycle thereafter.

If access is gained to the lower plenum (areas below the core plate) for any reason, accessible
surfaces of the shroud support legs and their welds, and the underside of the shroud support
baffle plate and its welds shall be inspected by the VT-3 method. (ASME Section XI, Table
TWB-2500-1, Category B-N-2, Item B13.40)

The annulus floor should be inspected by the VT-3 method for debris and loose parts each
refueling outage. (Appendix B,4.4)

Core Spray Internal Piping and Spargers

Thermal Sleeve Welds

There are three hidden welds inside each of the two core spray nozzles, which shall be inspected
when an ultrasonic technique becomes available. (BWRVIP-18, Section 3.2.4) 100% of the

welds shall be inspected. The reinspection frequency for this inspection is every eight cycles.
(BWRVIP-18, Figure 3-3)
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APPENDIX A (Continued)
Internal Piping

The BWRVIP core spray piping reinspection frequency for ultrasonic inspection is two cycles
and for EVT-1 it is one cycle. For either inspection method, all target welds shall be inspected.
(BWRVIP-18, Figure 3-3) The target welds include the 24 creviced welds and the four
tee-box-to-piping (P3) welds, and five or six of the 16 remaining welds (the elbow welds), for a
total of 33 or 34 target welds. The 16 elbow welds shall be inspected on a rotating basis over
three inspections. The fourth inspection slot will be filled by the thermal sleeve weld UT
(BWRVIP-18, Figure 3-3) if a technique and tooling become available. Welds 1P9 and 3P9 shall
be inspected when an ultrasonic technique becomes available. (UND2002-243_03)

Spargers

The five large circumferential welds (identified as S1, S2, and S4 in BWRVIP-18) in each
sparger (20 welds total) shall be inspected every other cycle with the EVT-1 method. Fifty
percent of the nozzle welds (identified as S3 in BWRVIP-18) shall be inspected every other cycle
with the VT-1 method. The sparger welds received a baseline inspection in RFO 20 (1998), so
sparger reinspections (the 20 large circumferential welds and two of four spargers’ worth of
nozzle welds on an alternating basis) would be performed in RFO 22 (2001), RFO 24 (2004), etc.
(BWRVIP-18, Figure 3-4)

The sparger tee-box repair at 193 degrees shall be reinspected every other refueling outage with
the VT-1 method. (BWRVIP-18, Section 3.3.3)

Piping and Sparger Brackets

The core spray piping brackets shall be inspected every four cycles with the EVT-1 method
beginning in RFO 23 (2002). The core spray sparger brackets shall be inspected every other
cycle with the VT-1 method beginning in RFO 23 (2002). (BWRVIP-18, Section 3.3.3,
BWRYVIP-48, Table 3-2, References 5.4.40 and 5.4.41, ASME Section X1, Table IWB-2500-1,
Category B-N-2, Item B13.30, ER-2001-2480_01)

Feedwater Spargers

The feedwater sparger te¢ welds and end bracket-to-vessel attachment welds shall be inspected
by the VT-1 method every other refueling outage, i.e. RFO 22 (2001), RFO 24 (2004), RFO 26
(2007), etc. The other locations in the feedwater spargers shall be inspected by the VT-3 method
during the same refueling outages. (Reference 5.3.2)

In addition, inspection by the EVT-1 method of the sparger end bracket-to-vessel attachment
welds shall be performed once per Ten year ISI Interval. (BWRVIP-48, Table 3-2, and ASME
Section XTI, Table IWB-2500-1, Item B13.30) The Third Ten-year Interval inspection was
performed in RFO 23 (2002).

Appendix A
PP 7027 Rev. 3
Page 3 of 11



7.0

8.0

9.0

10.0

10.1

10.2

APPENDIX A (Continued)
Guide Rods

The entire guide rod assembly should be inspected by the VT-3 method in conjunction with the
guide rod attachment welds (see Appendix K, Miscellaneous Vessel Internal Attachments) once
per Ten-year IS Interval. (Appendix B, 7.4) The Third Ten-year Interval inspection was
performed in RFO 23 (2002). The next VT-3 inspection shall be performed in RFO 29 (2011).

Incore Flux Monitors (Including Housings, Guide Tubes, Dry Tubes)

Two dry tubes out of the ten total number should be inspected by the VT-1 and VT-3 methods
every third refueling outage. (Appendix B, 8.3) Two dry tubes were inspected in RFO 21 (1999)
and two more were inspected in RFO 24 (2004). Starting in RFO 25 (2005), 50% of the dry
tubes that are 20 years old should be inspected every refueling outage. (SIL-409R2_02)

If access is gained to the lower plenum (areas below the core 'plate) for any reason, accessible
incore housings, incore guide tubes, and incore guide tube stabilizers should be visually
inspected by the VT-3 method. (Appendix B, 8.4)

Instrument Penetrations

No inspections of the instrument penetrations are required (beyond those contained in PP 7024
for nuclear boiler pressure testing).

et Pumps
Jet Pump Beams

UT inspection of 100% of the beams is required in RFO 23 (2002). Following that, reinspection
of 100% of the beams using UT is required in the six-year interval between and including

RFO 24 (2004) and RFO 27 (2008), and in each six-year interval thereafter. (BWRVIP-41,
Table 3.3-1)

Jet Pump Riser Thermal Sleeve Welds

These welds inside the ten inlet nozzles shall be inspected when an ultrasonic technique becomes
available. Between 50% and 100% of the welds shall be inspected at that first opportunity. If all
of the welds are inspected, they do not require reinspection for twelve years after that. If only
50% are inspected, the other 50% shall be inspected in the next six-year interval. Reinspection
of 25% of the welds would be required in the six-year interval following that. (BWRVIP-41,
Table 3.3-1 and Section 3.2.4)
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APPENDIX A (Continued)
Jet Pump Riser Welds

The two thermal sleeve-to-elbow welds with flaws shall be reinspected by the EVT-1 method in
RFO 24 (2004), RFO 26 (2007), and RFO 28 (2010). (Reference 5.4.53) If there is no flaw
growth, these two welds could continue to be inspected every other cycle after that. It is also
possible that if there were no flaw growth, the inspection frequency (which follows here) for the
two flawed welds could be reassessed and extended.

Reinspection by the EVT-1 method of 50% of the riser welds was performed during RFO 24
(2004). Reinspection is 25% of the Jet Pump Riser Welds in the six year interval beginning
RFO 28 (2010) and so on. (BWRVIP-41, Table 3.3-1)

Jet Pump Riser-to-Restrainer and Riser-to-Brace Welds

Inspection by the EVT-1 method of 50% of the riser-to-restrainer and riser-to-brace welds that
were not inspected in RFO 20 (1998) were completed in RFO 24 (2004). Reinspection of 25%
of the welds would be required in the six-year interval following RFO 27 (2008). (BWRVIP-41,
Table 3.3-1)

Jet Pump Riser Braces

Inspection by the EVT-1 method of 50% of the riser brace welds that were not inspected in
RFO 20 (1998) were inspected in RFO 24 (2004). Reinspection of 25% of the welds would be
required in the six-year interval following RFO 27 (2008). (BWRVIP-41, Table 3.3-1,
BWRVIP-48, Table 3-2, and ASME Section X1, Table IWB-2500-1, Category B-N-2, Item
B13.20) oo

Jet Pump Inlet Clamp Bolts

Inspection by the VT-3 method of the inlet clamp bolted connections in Loop B (50% of the
total) was performed in RFO 24 (2004). Reinspection of 25% of the bolted connections would
be required in the six-year interval following RFO 27(2008). (BWRVIP-41, Table 3.3-1)

Jet Pump Restrainer Assemblies

Since RFO 20 (1998) VY has visually examined 50% of the jet pump wedge assemblies every
other outage. During RFO 22 (2001) and RFO 24 (2004) 100% of the jet pump wedge
assemblies were examined by VT-1. The re-inspection cycle for jet pump wedge assemblies is
25% over each inspection cycle (6 years). Therefore, during RFO 25 (2005), RFO 26 (2007),
RFO 27 (2008), and RFO 28 (2010) 5 jet pump wedge assemblies will have to be inspected and
then 25% more over the next 6-year interval and so on. Current BWRVIP 41-A guidance does
not require jet pump set screw inspections to identify vibration. This is because jet pump wedge
assembly wear would be a tell tale sign that vibration was occurring. If wedge bearing surface
wear is detected, inspection of the adjusting screws, hex nuts, etc. as applicable shall be
examined during the same outage when the wedge wear was detected to determine the cause of
wear.
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APPENDIX A (Continued)

Jet Pump Mixer Inlets
No inspections are currently required. (Reference 5.3.3)
Jet Pump Mixer/Diffuser Circumferential Welds above Diffuser Shell

25% of the mixer/diffuser welds above the diffuser shell shall be reinspected by either the UT or
EVT-1 methods sometime in the six-year interval following October 2009. The welds included
in this group are MX-1, MX-2, MX-4, and DF-1. (BWRVIP-41, Table 3.3-1)

Jet Pump Diffuser/Adapter Circumferential Welds below Diffuser Shell

The four diffuser welds with flaws shall be reinspected by the EVT-1 method in RFO 25 (2005),
RFO 27 (2008), and RFO 29 (2011). (Reference 5.4.53) If no flaws are detected, these welds
can revert to the normal inspection frequency (which follows here). Reinspection by either the
UT or EVT-1 methods of the diffuser/adapter circumferential welds below the diffuser shell is
required in the six-year interval between and including RFO 24 (2004) and RFO 27 (2008) and in
each subsequent six-year interval. The welds included in this group are DF-2, DF-3, AD-3b,
AD-1, and AD-2. (BWRVIP-41, Table 3.3-1)

Jet Pump Sensing Lines

Inspection by the VT-3 method of the sensing lines and their brackets should be performed in one
loop every other outage. Inspection of the sensing lines in Loop B (jet pumps 1 through 10) was
performed during RFO 22 (2001). In RFO 24 (2004), the sensing lines in Loop A (jet pumps 11
through 20) should be inspected, and so forth. (Appendix B, 10.1.11, 10.4)

Lower Plenum

If access is gained to the lower plenum (areas below the core plate) for any reason, accessible
areas of the following components shall be inspected by the VT-3 method (ASME Section XI,
Table IWB-2500-1, Category B-N-2, Item B13.40):

CRD housings

CRD housing caps

CRD stub tubes

Core shroud support legs

Core shroud support baffle plate underside
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APPENDIX A (Continued)

If access is gained to the lower plenum (areas below the core plate) for any reason, accessible
areas of the following components should be inspected by the VT-3 method (Appendix B, 2.4,
8.4,154):

Core plate beam fillet welds

Core plate rim hold-down bolts

Core plate alignment hardware

Incore flux monitor housings

Incore flux monitor guide tubes

Incore flux monitor guide tube stabilizers
SLC and core plate AP lines

In addition, if access is gained to the lower plenum, the vessel bottom head and the bottom head
drain should be inspected by the VT-3 method for debris or crud buildup. (Appendix B, 11.2)

Miscellaneous Vessel Internal Attachments (Including Steam Dryer, Specimen Holder,
Guide Rod)

The steam dryer support attachment welds (EVT-1), the surveillance specimen holder bracket
attachment welds (VT-1), the steam dryer hold-down bracket attachment welds (VT-3), and the
guide rod bracket attachment welds (VT-3) shall be inspected once per Ten-year ISI Interval.
The Third Ten-year Interval inspection was performed in RFO 23 (2002). (BWRVIP-48, Table
3-2, and ASME Section X1, Table IWB-2500-1, Category B-N-2, Item Nos. B13.20 and B13.30)

The dryer support bracket at 215 degrees was inspected in the Third Period of the Third Interval
during RFO 22 (2001). This exam was performed in a similar fashion to the reinspections
performed in RFO 17 (1993) and RFO 20 (1998). These exams are now complete. (Reference
53.1)

Orificed Fuel Support Castings

No inspection requirements. (Reference 5.4.42)

Specimen Holders

An inspection of the surveillance specimen holders should be performed each Ten-year ISI
Interval. These inspections can be performed in conjunction with the bracket attachment welds
(see Miscellaneous Vessel Internal Attachments above). (Appendix B, 14.4)

Standby Liquid Control/Core Plate Delta Pressure

The nozzle-to safe end weld and the safe-end extension shall be volumetrically inspected once
every 10-year ISI Interval in accordance with the requirements of ASME Section XI, Appendix
VI, Supplement 10, when UT detection and sizing techniques are available and the weld surface
condition is determined to be acceptable for U.T. Until such time they shall be examined by PT
every other refueling outage. (TJ-2004-05, BWRVIP-27, Sections 3.3.1 and 3.4.1)

Appendix A
PP 7027 Rev. 3
Page 7of 11



16.0

17.0

18.0

APPENDIX A (Continued)

The SLC and core plate AP lines should be inspected if they are made accessible through other
vessel activities. (Appendix B, 15.4)

Steam Drxer

Steam dryer modifications performed at VY during RFO 24 (2004) were done in support of
scheduled operation at Extended Power Uprate conditions GE performed complete In Vessel
Visual Inspection (IVVI) on the interior and exterior of the dryer plus eight (8) types of
modifications and repairs. Attachment 4 of proposed technical specification change No. 263
(Reference 16.5.19), requires a detailed inspection of the steam dryer during the next and
subsequent two refueling outages following power uprated operation. Additionally, inspections
will be performed in accordance with the recommendations of SIL 644, Revision 1.
(VYDC2003 12).

A VT-3 inspection of the steam dryer lifting lugs and associated hardware should be performed
every fourth refueling outage. (Appendix B, 16.4), etc. This was performed in RFO 24 (2004)
and should be reinspected in RFO 28 (2010).

Steam Separator/Shroud Head (Including Hold-down Bolts)

A VT-3 inspection of the steam separator/shroud head lifting lugs and associated hardware,
standpipes, peripheral standpipe attachments, peripheral standpipe assembly welds, the tie bars,
the tie bar attachment welds, the shroud head flange, and accessible areas of the shroud head
should be performed every fourth refueling outage. (Appendix B, 17.4) This was pcrformed in
RFO 24 (2004), and should be reinspected in RFO 28 (2010), etc.

Top Guide

Two top guide hold-down assemblies 180 degrees apart shall be inspected every other refueling
outage. The assemblies at 108 and 288 degrees were inspected in RFO 23 (2002), the assemblies
at 18 and 198 shall be reinspected in RFO 25 (2005), and so forth. (BWRVIP-26, Table 3-2)

As part of the power uprate approval process VY committed to perform inspection of the top
guide grid beams in accordance with the methods of SIL 544. The selection sample and
frequency will be the same sample of cell locations chosen for CRD guide tube examination per
BWRVIP-47, except the sample should be biased towards the higher fluence areas of the top
guide. Over a twelve-year period 10% of the top guide grid beam cells are to be inspected, with
RFO 25 (2005), RFO 26 (2007), and RFO 27 (2008). Five (5) of the 89 top guide grid beam
cells are required to be inspected in the first 6-year interval.

An inspection of one quadrant of the top guide rim bolts and the perforated cover sheet bolts
should be performed every fourth refueling outage on a rotating basis bcgmmng in RFO 22
(2001). (Appendix B, 18.4)

There are no other top guide inspection requirements, pending a decision by the BWRVIP
regarding the analysis of the removed Oyster Creek top guide grid samples.
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APPENDIX A (Continued)

Vessel Claddin

A sample of Reactor vessel cladding indications was reinspected in RFO 17 (1993), RFO 19
(1996), and RFO 23 (2002). These inspections are now complete. (Reference 5.3.1)

During refueling outage RFO 24 (2004) crud deposits were identified on the reactor vessel shell
cladding at the elevation of the steam dryer support lugs. It resembled the "white stucco” that has
been noted at other BWRs. The extent of the crud deposit was not determined, but it did not
affect or mask any of the areas that were examined (e.g. core spray piping under head hold down
brackets). This crud has not been observed prior to RFO 24. VY implemented NMCA in Spring
2001, with HWC implemented in November 2003.

Appendix A
PP 7027 Rev. 3
Page 9 of 11



APPENDIX A (Continued)
TABLE 1
Decenber 3, 2003 Outage Year ' - 1995 1996 998 | 199 | 2001 | 2002 2004 2005 I 2007 | 2008 2010 | 2011
Reactor Inteynal Component Outage spectio RFOIS RFOLY RFO20 RFO21 | RFO22_ |  RFO23 RFO24 RFO2S | RFO26 | RFO27 RFO28 | RFO29
Controi Rod Drive Guide Tube Body Welds BWRVIP-47, Table 3.2-1 EVTL (4) EVTI (1) EVTL(4) EVIL(IN)
Control Rod Drive Guide Tube Lug and Pin BWRVIP-47, Table 3.2-1 vT3 ¥T3 VI3 VT3 V13 VT3 v13 V13 VI3 VT3 V13
Core Plate Rim Hokd-Down Bolts BWRVIP-25, Table 3-2 V13 VI3 (50%) | VI3 (50%) VT3 (50%) VT3 (50%) Ut
Core Shroud Hotizontal Welds (H1, H2, H3) BWRVIP-76, Figurs 2-3_ uT EVT1 EVTL
Core Shroud Horizontal Welds (H4-H7) BWRVIP-76, Section 3.2 UT .
Core Shroud Vestical Welds BWRVIP-6, Figure 3-3 UT/ET EVTI EVT1
Core Shroud TG Ring Segment Welds BWRVIP-76, Section 3.4 UT/ET
Core Shroud CP Ring Segment Welds BWRVIP-76, Section 3.4 UT/ET EVTI EVTI
Core Shroud Flange Ring Segment Woelds BWRVIP-76, Section 3.4
Core Shroud Tie-Rod Repair BWRVIP-76, Section 3.5 VD@l) | V3D | Vi3l VT3 (2) Vi (2)
Core Shroud Support Weids (H8, H9) BWRVIP-38, Figures 34, 3-5 UT/ET UT
Core Shroud S ‘Access Hole Cover GE SIL 462, Revision | Vit VTl MYTI EVI1 EVTI EVTI EVTT EVTI
Core Shroud Cylinder Vert Welds SSC-V1 & SSC-V2 BWR-76 Section 3.2.3 EVTI EVTI
Core Shroud S Anmulus Floor Risk To Generstion VT3 VT3 Vi3 VT3 VI3 VI3 [Z%] 7] Vi3 VT3 VI3 [Z5)
Core Spray Thermal Stecve Welds (Hidden) BWRVIP-18, Section 3.2.4 UT
Core Spray Piping Welds {cxcept P9) BWRVIP-18, Figure 3-3 [z UT EVTI EVTI EVTL EVTL EVTI EVT1 EVT1 BVT1 EVTL EVTI
Core Spray P9 Welds BWRVIP-18, Section 3.2.4 Ut UT UT
ICore Spray Sparger Large Circ Welds BWRVIP-18, Figure 3-4 CSVIL CSVTI MVTI EVTI EVTL EVTL EVTL
[Core Spray Sparger Nozzle Welds BWRVIP-18, Figure 34 CSVTi CSVTI V13 VT (50%) VT1(50%) VT (50%) VT1 (50%)
"i|Core Spray Piping Brackets BWRVIP-18, Section 3.3.3 Vi VTT EVTL EVTL
Core Spray Sparger Brackels BWRVIP-18, Section 333 CSVTI CsSVTI VI3 VTl VTt VT1 VT1
Core Spray Sparger Tee-Box Repair (OK) BWRVIP-18, Section 3.2.4 [Z:] Vi3 VT3 VT3 vTi VT1 VTl
Feedwater Sparger Tee Welds NUREG 0619 VTi MVT1 VT VT1 VTl VTl
|Foedwater Sparger End Bracket Attachment BWRYVIP48, Table 3-2 VTI MVTI VT1 EVTL VT1 VTI VTl
| Feedwater Sparger Piping and Brackets NUREG 0619 V13 Vi3 V13 VT3 V13 VT3
(Guide Rods Risk To Generation vl
Incore Dry Tubes SIL 409, Revision 2 MVTL(3) VI1.3(2) VL3 (2) VT1,3 (5) VT13(4) VT1.3(5) VT13 (4) VI1,3 (5)
Integrally Welded Core Support Structures ASME X1, Cat. B-N-2 V13
{Jet Pump Beams BWRVIP-41, Table 3.3-1 VT3 (50%) | V13 (50%) UT UT (50%) UT, VT-1 UL
[Jet Pump Thermal Sleeve Welds (Hidden) BWRVIP-41, Table 3.3-1 uT i i | uronm)
Jet Pump Riser Welds (RS-1, RS-2, RS-3) BWRVIP-4!, Table 3.3-1 uTt UT (flaws) EVT1(flaws) UTotEVTI EVTL (flaws)
(50%)
Tet Pump Riser Welds (RS-4, RS-5, RS-8, RS-9) BWRVIP-41, Table 3.3-1 VTI (50%- | VTI (50%- |MVTE (50%) EVTI (50%) EVT1 (25%)
, 39)
‘{Jet Pump Riser Brace Welds BWRVIP-41, Table 3.3-1 VT (50%)_| VTI (56%) |MVTL(50%) EVTL (50%) EVTI (25%)
Jet Pump Inlet Boted Connection BWRVIP-41, Table 3.3-1 VI3 (50%) VT3 (50%) VT3 (25%)
Jet Pump Restrainer Wedges BWRVIP-41-A, Table 3.3-1 VI3 (50%) | VI3(50%) | VT(50%) VT1 (50%) VT (50%) VT1 (25% thru RFO 28) [ VT1(25%) thro RFO 32
Jet Pump Restrainer Setscrews BWRVIP41-A VT3 (50%) | VT3 (50%) | VT(50%) | | ymgom | | |
Jet Purnp Mixer Weld MX-1 BWRVIP-41, Table 3.3-1 EVTI (100%)
Jet Pump Mixer/Diffuser Welds (above shell) BWRVIP-41, Tablc 3.3-1 UT(I;IQ_%_) .
Jet Pump Diffuser/A Welds (below shell Risk To Generation UT (100%) UT (4 flaws) | EVTI (4 flaws) UToEVTI(50% EVT1 (4 faws)
Jet Pump Sensing Lines Risk To Genoration VT3 (50%) VI (50%) | [ vr3 0% | | 1 VT3 (50%) V3 (50%) |
Lower Plenum (CRD, Core Shroud Support) BWRVIP-47 NRC Corresponden WHEN ACCESSIBLE
Lower Plenum (Core Plate, Incore, SLC) Risk To Genoration WHEN ACCESSIBLI
Miscellancous Vessel Intemal Attachments BWRVIP48, Table 32 EVTL,VT),3 EVTL,VIL3
|Oriﬁced Fuel Support Castings BWRYVIP-47, Table 3.2-1 Vi3 VI3 VI3
SLC Nozzle-to-Safe End Weld BWRVIP-27, Section 3.3.1 EVI2*! EVT2* EVT2* PT PT UT
Steam Dryer SIL 644, Rovision | VT3 VT3 (flaws, VT & VT3 VI & VT3 VTI & VT3 V1 & VT3 VT3
Steam Dryer Support Bracket (st 215%) BWRVIP-48, Table 3.2 VT3 VT3,UT(flaw) VT3 UT{fiaw) EVTL
Steam Separator/Shroud Head Risk To Generation ¥13 13 VI3
Steam Separator Hold-down bolts Risk To Generation V73
Top Guide Aligner Assemblies BWRVIP-26, Table 3-2 and Calc. VIl () VTL(2)
Top Guide Hold-down Assemblics BWRVIP-26, Table 3-2 V3@ VT1(2) VIL(2) VTL(2) VTLQ) VT )
Top Guide Bolts (Rim and Cover Plate) Risk To Generation 4] ¥r3 _
|Top Guide Grid Beams BWRVIP-26_ Section 3.2.2 & SIL 554 VT VT MVTI VTI EVTI EVT EVTI(IN)
Vessel Cladding NRC Commitment UT {aut) UT {tuan
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APPENDIX A (Continued)

Table Key
Standard Print = Inspections mandated by AS‘ME, BWRVfP, or NRC commitments

i Italics = Inspections recommended for Risk-to-Generation purposes
UT = Ultrasonic Testing performed or planned
UT (aut or man) = Either automated or manual Ultrasonic Testing
ET = Eddy Current Testing performed or planned
x PT = Penetrant Testing performed or planned
VT = Visual Testing performed or planned

EVT1 =EVT-1; Enhanced Visual Test to look for cracking; 1/2 mil wire resolution with cleaning
assessment

i} EVT2* =Enhanced Leakage Inspection (direct view of component during pressure test)

VT1 = VT-1; Visual Test to look for cracks, wear, corrosion, etc.; resolution required: 1/32 black
line

VT3 =VT-3; Visual Test to determine general mechanical/structural condition; no resolution
requirements

CSVTlor MVT1 =CSVT-1 or MVT-1; Core Spray Visual Test or Modified VT-1, no longer a defined test
§ method; 1 mil wire resolution
| A

? = Inspections not yet determined

(IN) = If necessary (to complete minimum number of inspections not performed in previous

outage)
(all, number, %, = Perform inspection on all components, limited number (or percentage) of components, or
H or flaw) just flawed components
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1.0

1.1

APPENDIX B (Continued)

Control Rod Drive
(Including Guide Tubes and Stub Tubes)

BWRVIP Document Applicability

BWRVIP-47, published in December 1997, governs inspection of the control rod drive
assemblies internal to the vessel, including the guide tubes and stub tubes. With the exception of
two circumferential welds in one guide tube (Reference 1.5.21), Vermont Yankee will complete
the minimum required inspections within the periods established in BWRVIP-47 as of the date of
its publication. The document establishes six-year 1nspect10n intervals for specific inspections
described below. Vermont Yankee defines the first six-year interval to include RFO 20 (1998),
RFO 21 (1999), RFOV_22 (2001), and RFO 23 (2002). The second six-year interval will include
RFO 24 (2004), RFO 25 (2005), RFO 26 (2007), and RFO27 (2008). The third six-year interval
will begin with RFO 28 (2010) and RFO 29 (2011).

The inspection requirements are established in BWRVIP-47, Table 3.2-1. This table requires
inspection of four items on a CRD guide tube assembly: the guide tube sleeve-to-alignment lug
weld (CRGT-1), the guide tube body-to-sleeve weld (CRGT-2), the guide tube base-to-body
weld (CRGT-3), and the guide tube and fuel support alignment pm—to—core plate weld and the pin
itself (FS/GT-ARPIN-1). CRGT-1 and FS/GT-ARPIN-1 require a VT-3 inspection and CRGT-2
and CRGT-3 require an EVT-1 inspection. Over a twelve-year period 10% of the CRD guide
tube assemblies are to have had these four inspections performed, with 5% performed within the
first six years. Those twelve and six-year intervals begin at the date of publication of
BWRVIP-47, December 1997.

The two VT-3 inspections are actually satisfied during the orificed fuel support
reinstallation/realignment procedure. The criteria for satisfying these VT-3 requirements are
stipulated in BWRVIP-47, Table 3.2-1. The 10% sample will be completed during the normal
course of blade change-outs over a twelve-year period. (Blade change-out requires orificed fuel

. support reinstallation and realignment). There are 89 CRD guide tubes at Vermont Yankee.

Typically, there are between three and ten blade change-outs each outage, so it is reasonable to
expect that there will be at least nine blade change-outs during the next twelve years. These
inspections began in RFO 22 (2001). During RFO 22 (2001) and RFO 23 (2002) only four
blades were changed out. Therefore, the 5% sample was not quite satisfied (four of 89 is 4.5%)
in the first six-year inspection interval, as defined above. A technical justification in accordance
with BWRVIP-94 was produced (see Reference 1.5.21).

Per References 5.5.19 and 5.5.22, the BWRVIP committed to the NRC to replace the MVT-1
method (such as for CRGT-2 and CRGT-3) with the EVT-1 method. These EVT-1 inspections
may be performed from the ID of the guide tubes in conjunction with the blade change-out
procedure. A minimum of five CRD guide tubes must have these inspections performed within
the first six-year interval, and a minimum of nine must be performed within the next twelve
years.

The stub tubes do not require inspection per BWRVIP-47.
Appendix B
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1.2

1.3.

14.

L.5.

APPENDIX B (Continued)

The BWRVIP stated in response to NRC SE Issue 3.2.2 (Reference 1.5.13) that when utilities
have access to the lower plenum due to maintenance activities not related to the inspection
recommendations of the BWR VIP, they will have the opportunity to perform a visual inspection
of a portion of the lower plenum and that results of this inspection will be reported to the
BWRVIP. This will be treated as a commitment for those items listed in 1.2 below in the event
that Relief Request RI-01 is accepted.

ASME Section X1 Applicability

The CRD housings and stub tubes are part of the core support structure and are integrally welded.
Therefore, the CRD housings and stub tubes will be examined in accordance with ASME Section
X1, Table IWB-2500-1, Category B-N-2, Item B13.40, "Core Support Structure”. Table
TWB-2500-1 requires accessible surfaces to be visually inspected by the VT-3 method once per
ten-year interval. VY has submitted a Relief Request (RI-01) for the fourth ten-year Section XI
interval that would allow using the BWRVIP guidance rather than the Section X1 Categories
B-N-1 and B-N-2 requirements. VY will perform inspections accordingly, based on the outcome
of the Relief Request. These surfaces are not accessible during the normal course of a refueling
outage and would only be accessible if there were another reason to gain access below the core
plate. The last time this area was accessible and, therefore, inspected was in 1983. Because this
occurrence is so rare, any time that there is an opportunity for this ASME Section XI inspection,
it must be used. The inspection would include the control rod drive housing, control rod drive
housing-to-stub weld, and the stub tube-to-vessel weld.

Other Commitments — None,

Inspections for Risk to Generation Purposes — None.

References

1.5.1. GE RICSIL No. 042, dated June 7, 1989, "BWR Under-Vessel Leakage"

1.5.2. Letter J. W. Lukas (GE) to M. P. Benoit, September 29, 1993, "Guide Tube Integrity”

1.5.3. Memorandum M. P. Benoit to J. T. Herron, October 1, 1993, "Recommendation On
Reuse of Guide Tube 22-15"

1.54. Memorandum F. J. Helin to J. R. Hoffman, July 8, 1994, "VY Guide Tube"

1.5.5. Memorandum F. J. Helin to AP0028 File “‘UND94010’, November 7, 1994, "Reuse of
Guide Tube 22-15"

1.5.6. GE Nuclear Energy Report GE-NE-523-A190-1294 DRF 137-0010-7, December
1994, "Vermont Yankee Control Rod Guide Tube Impact Analysis"

1.5.7. BWRVIP-03, dated October 1995, "Reactor Pressure Vessel and Internals
Examination Guidelines" ,

1.5.8. Memorandum E. J. Taintor to D. C. Girroir, dated October 20, 1995, "Inservice
Inspection of Vessel Internal Items Located Below the Core Support Plate”

1.5.9. BWRVIP-47, dated December 1997, "BWR Lower Plenum Inspection and Flaw
Evaluation Guidelines”

1.5.10. BWRVIP-55, dated September 1998, "Lower Plenum Repair Design Criteria"

1.5.11. BWRVIP-58, dated December 1998, "CRD Internal Access Weld Repair”
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2.1.

APPENDIX B (Continued)

1.5.12. Letter Vermont Yankee to USNRC, dated May 27, 1999, BVY 99-73, "Reactor
Vessel Internal Plans for the 1999 and 2001 Refueling Outages"
1.5.13.  Letter BWRVIP to USNRC, dated June 2, 1999, "BWRVIP Response to NRC SE on
BWRVIP-47"
1.5.14.  Letter USNRC to BWRVIP, dated October 13, 1999, "Final Safety Evaluation of
‘BWRVIP, BWR Lower Plenum Inspection and Flaw Evaluation Guidelines
A (BWRVIP-47),” EPRI Report TR-108727, (TAC No. MA1102)"
1.5.15.  Letter NRC to BWRVIP, dated December 7, 2000, "Acceptance for Referencing of
BWRVIP, BWR Lower Plenum Inspection and Evaluation Guidelines (BWRVIP-47)
for Compliance with the License Renewal Rule (10 CFR Part 54)"
1.5.16.  Memorandum T. G. Stetson to Outage 22 File, dated January 25, 2001, "2001 Refuel
" Outage Blade Changeout Recommendation”
1.5.17.  Action Item / Regulatory Commitment BWRVIP-047_01, dated November 28, 2001
1.5.18.  Action Item / Regulatory Commitment BWRVIP-047-A_01, dated August 5, 2002
1.5.19.  Action Item / Regulatory Commitment UND-2002-282_01, dated December 12, 2002
1.5.20.  Action Item / Regulatory Commitment SEN-238_01, dated June 3, 2002
1.5.21.  Technical Justification 2003-03, dated August 18, 2003, "Justification to Perform
Less Than 5% of CRD Guide Tube Welds Within the First Six-Year Interval"

C'ore Plate ; RIERE S SR It TR SRS »V EEER EUR DRt R g DR 0

BWRVIP Document Applicability

BWRVIP-25 governs inspection of the core plate. Vermont Yankee was not able to complete the

~ minimum required inspections in BWRVIP-25 as of the date of publication of that document

(December 1997), and Vermont Yankee has not performed an inspection that would comply with
this document as of yet. Therefore, Vermont Yankee is not in compliance with BWRVIP-94 for
this component (compliance within two cycles following the publication of BWRVIP-25). Also,
per BWRVIP-9%4, Vermont Yankee is required to notify the BWRVIP that VY will not be
performing inspections in accordance with BWRVIP-25, until such time as this is possible.

Vermont Yankee is not now planning to install core plate wedges. Table 3-2 of BWRVIP-25
requires an EVT-1 inspection below the core plate of the rim hold-down bolts for BWR/4 plants
without installed wedges. As an alternative, a UT of these bolts may be performed from the top.
Vermont Yankee did not or will not perform either of these examinations in RFO 21 (1999),
RFO 22 (2001), RFO 23 (2002), or RFO 24 (2004) due to the difficulty of removing CRD guide
tubes for the EVT-1 (this amount of vessel disassembly is not normally performed during a
refueling outage), and because no tooling now exists to perform the UT.
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2.2.

2.3.

APPENDIX B (Continued)

In the absence of core plate wedges during RFO 21 (1999), ard RFO 22 (2001), and RFO 23
(2002), the tops of 50% of the core plate rim hold-down bolts were inspected during each outage
with the VT-3 method. The NRC was notified that this was an alternative examination to EVT-1
from beneath the core plate, as stipulated in Table 3-2 of BWRVIP-25 for BWR/4 plants without
installed wedges (see References 2.5.17 and 2.5.19). In RFO 24 (2004), VY will again inspect
50% of the core plate rim hold-down bolts with the VT-3 method. Technical Justification
TJ-2004-01 was prepared in accordance with PP 7027, Paragraph 4.2.3 and BWRVIP-%4 to
perform this alternative examination (50% every other refueling outage) until such time that
tooling to perform UT of the rim hold-down bolts becomes available.

Internal commitments in References 2.5.7 and 2.5.9 below to address SIL No. 588 will no longer
be applicable with periodic inspection of the core plate rim hold-down bolts (or if core plate
wedges were installed). These commitments are considered revised accordingly, with the
issuance of PP 7027.

If new core plate wedges are ever installed, they may require some periodic inspection.
BWRVIP-50, Paragraph 10.2, states, "Inspections required for the entire repaired top guide/core
plate structures for the remaining life of the unit, shall be specified commensurate with design
considerations and code requirements applicable to the specific design. This shall include
inspections of the repair hardware and inspection of the reactor internal components utilized for
repair anchorage.” These inspection requirements would be delivered as a piece of the wedge
design scope. Barring any guidance, the new wedges would all be reinspected after one cycle of
operation. Thereafter, two wedges would be alternately inspected every third outage. This
would ensure that all four core plate wedges are inspected every ten years.

Core plate plugs will reach their end of life (14 EFPY) in the cycle following RFO 25 according
to Reference 2.5.21. This will require that the plugs be replaced or re-evaluated.

The BWRVIP stated in response to NRC SE Issue 3.2.2 (Reference 1.5.13) that when utilities
have access to the lower plenum due to maintenance activities not related to the inspection
recommendations of the BWRVIP, they will have the opportunity to perform a visual inspection
of a portion of the lower plenum and that results of this inspection will be reported to the
BWRVIP. This will be treated as a commitment for those items listed in 2.4 below.

ASME Section XTI Applicability

The core plate is part of the core support structure; however, the core plate is not integrally
welded as stated in the title of ASME Section XI, Table IWB-2500-1, Category B-N-2.
Therefore the core plate is not subject to ASME Section XI (see Reference 2.5.15 below).

Other Commitments — None.
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2.5.

APPENDIX B (Continued)

- Inspections for Risk to Generation Purposes

The only surfaces accessible for visual inspection would be on the underside of the core plate and
these surfaces are not accessible during the normal course of a refueling outage. They would
only be accessible if there were another reason to gain access below the core plate. The last time
this area was accessible and was inspected was in 1983. Because this occurrence is so rare, any
time that there is an opportunity for inspection, it should be used. This nonmandatory inspection
would include accessible core plate beam fillet welds, rim hold-down bolts and alignment
hardware. The rim hold-down bolts and alignment hardware would not be considered a part of
the safety-related core support structure when the core plate wedges are in place; however, they
would be inspected from underneath the core plate for loose part considerations when accessible
for other reasons. ‘

References

2.5.1. Letter from Paul J. Kinder, GENE, to BWR Owners Group Core Plate Plug
Evaluation Committee, dated August 11, 1992, "Transmittal of Final Evaluation
Report”

2.5.2. GE RICSIL No. 071, Revision 0, dated November 22, 1994, "Top Guxde and Core
Plate Cracking"

2.5.3. Letter from BWRVIP to USNRC, dated January 3, 1995, "Request for Information
Regarding the Impact of BWR Core Plate and Top Guide Ring Cracking"

254. GE SIL No. 588, dated February 17, 1995, "Top Guide and Core Plate Cracking"

2.5.5. NRC Information Notice 95-17, dated March 10, 1995 "Reactor Vessel Top Gmde

, and Core Plate Cracking"

2.5.6. GE SIL No. 588, Revision 1, dated May 18, 1995, "Top Guide and Core Plate
Cracking” 7

2.5.7. Memorandum T. G. Stetson to R. E. McCullough, dated February 5, 1996, "Response
to Commitment SIL0588 on Top Guide and core Plate Cracking"

2.5.8. Memorandum T. G. Stetson to R. E. McCullough, dated February 5, 1996, "Response
to Commitment INF 95017 on Top Guide and core Plate Cracking"

2.5.9. Memorandum T. G. Stetson to R. E. McCullough, dated July 11, 1996, "Response to
Commitment SILO588_01"

2.5.10. BWRVIP-25, dated December 1996, "BWR Core Plate Inspection and Flaw
Evaluation Guidelines”

2.5.11.  Letter Vermont Yankee to NRC, dated September 30, 1997, "Vermont Yankee’s
Plans for the 1998 and 1999 Refueling Outages Regarding Reactor Vessel Internals”

2.5.12. Letter NRC to Vermont Yankee, dated March 25, 1998, "Plans for the 1998 and 1999
Refueling Outages Regarding Reactor Vessel Internals — Vermont Yankee Nuclear
Power Station"

2.5.13. BWRVIP-50, dated May 1998, "Top Guide/Core Plate Repair Design Criteria"

25.14.  Memorandum E. J. Taintor to D. C. Girroir, dated April 23, 1999, "Accessibility
Following Installation of Proposed Top Guide and Core Support Assemblies”

2.5.15. Memorandum C. B. Larsen to D. C, Girroir, dated May 13, 1999, "Definition of Core
Support Structures (ASME Section X1, Category B-N-2)"
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2.5.16. Letter Vermont Yankee to USNRC, dated May 27, 1999, BVY 99-73, "Reactor
Vessel Internal Plans for the 1999 and 2001 Refueling Outages”

2.5.17. Letter Vermont Yankee to USNRC, dated October 29, 1999, BVY 99-137, "Deferral
of Top Guide and Core Plate Wedge Installation”

2.5.18. Letter USNRC to BWRVIP, dated December 19, 1999, "Final Safety Evaluation of
‘BWR Core Plate Inspection and Flaw Evaluation Guideline (BWRVIP-25),” EPRI
Report TR-107284, December 1996 (TAC No. M97802)"

2.5.19.  Letter Vermont Yankee to USNRC, dated September 26, 2000, BVY 00-89,
"Cancellation of Top Guide and Core Plate Wedge Installation”

2.5.20. Letter NRC to BWRVIP, dated December 7, 2000, "Acceptance for Referencing of
BWRVIP, BWR Core Plate Inspection and Evaluation Guidelines (BWRVIP-25)
Report for Compliance with the License Renewal Rule (10 CFR Part 54) and
Appendix B, BWR Core Plate Demonstration of Compliance with the Technical
Information Requirements of the License Renewal Rule"

2.521. Memorandum T. G. Stetson to Core Plate Plug Lifetime File, dated May 15, 2003,
"Surveillance 9021 on Core Plate Plug Removal"

2.5.22.  Technical Justification 2004-01, dated 03/26/04, "Justification for Alternative
Inspection of Core Plate Rim Hold-down Bolts"

Core Shroud
(Including Tie Rod Repair and Spacer Ring)

BWRVIP Document Applicability

BWRVIP-01, published in September 1994, governed the baseline inspection of the horizontal
welds in the core shroud. Vermont Yankee completed its baseline examination of the horizontal
welds in RFO 18 (1995). As a result of this baseline examination, Vermont Yankee installed a
tie-rod repair of the core shroud horizontal welds in RFO 19 (1996). BWRVIP-07, published in
February 1996, governed reinspection of the core shroud welds and associated repairs. Vermont
Yankee performed a baseline examination of the vertical welds in RFO 19 (1996). BWRVIP-63
governed inspection of the core shroud vertical welds. BWRVIP-76 was issued in November
1999, with the intent of subsuming BWRVIP-01, BWRVIP-07, and BWRVIP-63. Vermont
Yankee has complied with these documents as of their publication.
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APPENDIX B (Continued)

Core Shroud Horizontal Welds — Per UFSAR, Appendix K, the tie-rod repair has
structurally replaced core shroud horizontal welds H3 through H7. Therefore, in
accordance with BWRVIP-07, Paragraph 4.4.1.1, and BWRVIP-76, Section 3.2,
horizontal welds H3 through H7 do not require any further inspection. Welds H1 and
H2 are considered design-reliant welds for the tie-rod repair. ER 2001-2481
(Reference 3.5.75) identified additional design-reliant welds for the shroud repair.
The corrective action for this ER was to examine portions of H1, H2, and H3 in place
of these other structures (which included the top guide support blocks). Accordingly,
weld H3 will also be considered design-reliant. Technical Evaluation 2004-0018
(Reference 3.5.83) provides the basis for this decision. The reinspection frequency of
"un-repaired” (design-reliant) horizontal welds is established in BWRVIP-76, Section
3.2, and Figure 3-1, which reference Figure 2-3 and Table 2-1. That frequency is ten
years for welds that underwent UT and had minimal cracking (less than 10%), such as
H1, H2, and H3. The NRC, in Reference 3.5.72, concurred with this determination.
The next required examination would therefore be in RFO 24 (2004 (nine years later).
Vermont Yankee has elected not to perform 100% of the accessible length of these
welds in accordance with Technical Evaluation 2004-0018 (Reference 3.5.83) as
would have been required. Appendix K of the FSAR will be revised accordingly.
Vermont Yankee has also elected to perform these exams by EVT-1. Per
BWRVIP-76, Figure 2-3, a full volumetric and/or two-sided surface technique is
required. At VY, the inside of the shroud is not accessible at H1, H2, and H3 to
perform an EVT-1. The core spray spargers cover HI1 and H2 and because of the
grating that covers the penphery of the top guide, access to the shroud ID would be
through vacated fuel cells, and this would result in the camera being too distant from
the inspection surfaces to perform an adequate EVT-1 of H1, H2, or H3. Technical
Evaluation 2004-0018 (Reference 3.5.83) provides the basis for a one-sided EVT-1,
as well. Following the RFO 24 (2004) inspection, horizontal welds will again require
inspection in RFO 28 (2010), per Technical Evaluation 2004-0018 (Reference
3.5.83). Although no BWRVIP guidance is given for one-sided visual examinations

- of horizontal welds, this six-year inspection frequency follows the guidance for a

one-sided EVT-1 of vertical welds per BWRVIP-76, Figure 3-3.
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APPENDIX B (Continued)

Core Shroud Vertical and Ring Segment Welds — The vertical and ring segment welds
were inspected in RFO 19 (1996) in conjunction with the tie-rod installation. Option
"A" of BWRVIP-07, Paragraphs 4.4.1.4 and 4.4.2.2, required that a minimum
uncracked length be determined for both vertical and ring segment welds. For
Vermont Yankee, MPR - the designer of the tie-rod repair — determined that this
minimum length would be 41 inches (including allowance for crack growth rate).
The RFO 19 (1996) inspection verified this minimum ligament for each vertical weld.
Six ring segment welds received full coverage, except for one top guide ring segment
weld (S3R3), which received 80% coverage due to a scanning limitation. No flaws
were found. At the time the only document governing shroud vertical welds was
BWRVIP-07, which followed the methodology used above for inspecting minimum
ligaments for structural integrity. The Vermont Yankee RFO 19 (1996) vertical weld
inspection met this criterion. Subsequently, BWRVIP-63 was issued, which required
in Section 3.2, Option A, that 100% of the accessible length of all vertical welds
(between H3 and H7 in Vermont Yankee’s case) in repaired shrouds be inspected.
BWRYVIP-76, which was issued later, echoes this requirement. The reason that the
vertical welds between H1 and H2 do not require inspection is that per BWRVIP-63,
Section 3.1.1, or BWRVIP-76, Section 2.3.3.1, no inspection is required for vertical
welds if the as found cracking in each horizontal weld at the ends of the vertical welds
is less than 10% of the inspected length. This was as documented for the H1 and H2
welds in the 1995 inspection. Technical Evaluation 2004-0018 (Reference 3.5.83)
provides the new basis for not inspecting the vertical welds between H1 and H2 going
forward. Appendix K of the FSAR will be revised accordingly. The RFO 19 (1996)
vertical weld inspection achieved 100% of all the accessible areas, with the exception
of welds S5V1 and S5V2. Although more coverage could have been obtained on
these welds, 56.5% and 68.3% was achieved, respectively. Vermont Yankee will
comply with the BWRVIP coverage requirements in effect at the time of the next
required reinspection. The reinspection frequency of vertical welds is found in
BWRVIP-76, Figure 3-3. For vertical welds that were examined volumetrically and
found to have no cracking, the inspection interval is ten years. Therefore, the next
required inspection of the vertical welds would be in RFO 25 (2005 (nine years later).
Technical Evaluation 2004-0018 provides the basis for only inspecting the OD of the
vertical welds. During RFO 24, the vertical welds were inspected by EVT-1.
Therefore, these welds shall be reinspected in RFO 28 (2010) (BWRVIP-76

Figure 3.3).
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3.1.3.

APPENDIX B (Continued)

The RFO 19 (1996) examination included the six ring segment welds in the rings at
the top guide and core plate. The three ring segment welds in the shroud flange were
not examined based on the good results obtained on weld H1 in RFO 18 (1995).
Weld H1 will be used to ensure that the shroud flange (top ring) segment welds have
sufficient design reliant weld length; therefore, the top ring segment welds will not be
inspected. BWRVIP-07 did not require inspection of the shroud flange ring segment
welds. BWRVIP-76 states that the repair designer should establish the need to
inspect ring segment welds; if the repair designer is able to demonstrate that the repair
hardware does not rely on the integrity of particular ring segment welds in order for it
to function properly, then no inspection is necessary. Technical Evaluation
2004-0018 (Reference 3.5.83) states that only the ring segment welds at the core plate
will be required for future inspections. Welds H1, H2, and H3 will need to be
inspected one cycle sooner than the ring segment and vertical welds, because welds
H1 and H2 were examined in RFO 18 (1995); the other welds were examined in

RFO 19 (1996). The core plate ring segment welds were inspected by EVT-1 during
RFO 24 and shall be reinspected in RFO 28 (2010). (BWRVIP-76 Section 3.4)

Core Shroud Tie-Rod Repair - BWRVIP-07, Paragraph 4.2, contained requirements
for inspection of repair components of core shrouds. It required a VT-3 of critical
areas of 25% of the repair assemblies following the first operating cycle after repair
installation and every ten years thereafter of all assemblies. The NRC requested that
utilities perform this inspection of 100% of the assemblies following the first cycle of
operation, in light of the Nine Mile Point 1 incident. The repair was installed in

RFO 19 (1996) and Vermont Yankee satisfied the first-cycle inspection requirement
in RFO 20 (1998). However, the tie-rods were retorqued to a higher value during that
outage. Therefore, Vermont Yankee considered the repair a new installation and
reinspected all four of the tie-rods again in RFO 21 (1999). If the tie-rods are to be
retorqued again, a baseline inspection should be performed following that activity and
the tie-rods should be examined again following one cycle of operation.

BWRVIP-76 has now replaced BWRVIP-07. BWRVIP-76, Paragraph 3.5, Option 1,
which makes the best sense for Vermont Yankee, requires reinspection of repair
component assemblies once every ten years after a first cycle inspection. Vermont
Yankee decided the best way to comply was to perform inspection of two tie rods
every three outages.

MPR, the designer of the tie-rod repair, has designated inspection requirements (all by
the VT-3 method) for the tie-rods. The inservice inspection requirements were
derived from the MPR installation (PSI) inspection requirements. (Reference 3.5.47)
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3.2.

3.3.

34.

3.5.

APPENDIX B (Continued)
ASME Section XTI Applicability

The core shroud is part of the core support structure. Therefore the core shroud will be examined
in accordance with ASME Section XI, Table IWB-2500-1, Category B-N-2, Item B13.40, "Core
Support Structure". Table IWB-2500-1 requires accessible surfaces to be visually inspected by
the VT-3 method once per ten-year interval. This was conducted during RFO 23 (2002) for the
third ten-year Section XI interval. VY has submitted a Relief Request (RI-01) for the fourth
ten-year Section XI interval that would allow using the BWRVIP guidance rather than the
Section XI Categories B-N-1 and B-N-2 requirements. VY will perform inspections accordingly,
based on the outcome of the Relief Request.

Other Commitments — None.

Inspections for Risk to Generation Purposes — None.
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3.5.80.  Event Report 2003-0267, initiated January 31, 2003, "New RPV Internals Generated
by GE for ARTS/MELLA Project that have Not Been Previously Considered by VY"

3.5.81. Letter USNRC to BWRVIP, dated February 19, 2003, "Safety Evaluation of ‘BWR
Vessel and Internals Project, Evaluation of Crack Growth in BWR Shroud Vertical
Welds (BWRVIP-80)"

3.5.82.  Action Item / Regulatory Commitment BWRVIP-100_03, dated July 15, 2003

3.5.83.  Technical Evaluation 2004-0018, "Justification to Inspect Portions of Shroud
Horizontal Welds H1, H2, and H3 on the OD in Lieu of the Top Guide Spacer Block

Welds, the Shroud Flange Ring Segment Welds, and the Top Guide Ring Segment
Welds"

Core Shroud Support
(Including Access Hole Cover)

BWRVIP Document Applicability

BWRVIP-38, published in September 1997, governs inspection of the core shroud support, with
the exception of the access hole cover. Vermont Yankee has complied with this document as of
its publication. The BWRVIP has not yet prepared an inspection and evaluation guideline that
addresses the access hole cover.

In RFO 19 (1996) Vermont Yankee performed an inspection of welds H8 and H9 which meets
the requirements of BWRVIP-38 for a baseline examination. The following describes the
rationale for this statement. The baseline strategies for welds H8 and H9 are shown in Figures
3-4 and 3-5 of BWRVIP-38. The load multiplier is determined from Table 5-1. In Vermont
Yankee's case this is 0.41. The flaw tolerance is determined from Figures 5-1 (for H8) and 5-2
(for H9) for plants with support legs. For both welds the flaw tolerance is 100%. The minimum
examination coverage for a flaw tolerance of 100% is 10% for both H8 and H9. The coverage
was 25% for weld H8 and 22% for weld H9 during the RFO 19 (1996) examination. No flaws
were found. Therefore an adequate baseline of welds H8 and H9 was performed.

No welds other than H8 and H9 require examination in accordance with BWRVIP-38 for a plant
with Vermont Yankee’s core shroud support configuration.

The reinspection interval is established in BWRVIP-38, Paragraph 3.3.2, which states that, "if no
flaws were found during the previous inspection, reinspections are performed on ten-year
intervals if UT techniques were used..." The RFO 19 (1996) H8 and H9 examination was an
ultrasonic test augmented with eddy current and no flaws were found. Therefore the reinspection
interval is ten years if UT techniques are used, and six years if EVT-1 techniques are used (but
see below). Accordingly, reinspection of H8 and HO are due in RFO 25 (2005), nine years
following the baseline exam. (Examination in RFO 26 (2007) would be six months late.)
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APPENDIX B (Continued)

BWRVIP-104 was issued in September 2002 to address extensive transverse cracking at the
Tsuruga plant. BWRVIP-104, Section 9 revises the guidance of BWRVIP-38 for weld H9.
Section 9.2.1 requires that an EVT-1 visual examination, or ultrasonic examination, of both top
and bottom surfaces of the H9 weld. Therefore, the option in BWRVIP-38 to perform an EVT-1
examination of just the top surface at a six-year frequency is voided. Section 9.2.3 requires that
the ultrasonic examination technique be capable of detection of both axial and circumferential
flaws in the weld material and be able to determine whether the flaws have propagated into the
RPV low alloy steel. This also effectively deletes the EVT-1 option. Section 9.2.5 further states,
" An ultrasonic examination from the RPV ID is an acceptable alternative if OD access is limited
(an OD exam is preferred). UT from the ID may réquire additional flaw evaluation or inspection
sampling due to current limitations in flaw characterization in the low alloy steel.” Per

BWR VIP-94, new BWRVIP guidance is required to be implemented within two outages. Per
PP 7027, Paragraph 4.2.1b, new BWRVIP guidance is required to be implemented within 16
months if it pertains to UT. This latter more restrictive requirement would require that VY
implement the new BWRVIP-104 requirements in RFO 24(2004). However, no examination
technique from the ID has been demonstrated to detect or size transverse flaws. Therefore,
Technical Justification 2004-04 (Reference 4.5.39) was prepared because VY cannot meet
BWRVIP-104. The BWRVIP has a 2004 budget and schedule item to attempt to demonstrate
detection of transverse flaws from the vessel ID, but even if detection is demonstrated, it is
highly unlikely that the technique will be able to determine if the flaws penetrate the RPV low
alloy steel. Therefore, VY will postpone inspection of weld H9 until the originally scheduled
time in RFO 25 (2005) and use the best demonstrated techniques available at that time. If a
technique to detect transverse flaws from the ID becomes available, VY would reassess the
feasibility of inspecting weld H9 accordingly at that time. Otherwise, the Technical Justification
will remain in effect.

The BWRVIP stated in response to NRC SE Issue 3.2.2 (Reference 1.5.13) that when utilities
have access to the lower plenum due to maintenance activities not related to the inspection
recommendations of the BWRVIP, they will have the opportunity to perform a visual inspection
of a portion of the lower plenum and that resuits of this inspection will be reported to the
BWRVIP. This will be treated as a commitment for those items below the baffle plate listed in
4.2 below in the event that Relief Request RI-01 is accepted.
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4.3.

APPENDIX B (Continued)
ASME Section XTI Applicability

The core shroud support is part of the core support structure. Therefore the core shroud support
will be examined in accordance with ASME Section XI, Table IWB-2500-1, Category B-N-2,
Item B13.40, "Core Support Structure”. Table IWB-2500-1 requires accessible surfaces to be
visually inspected by the VT-3 method once per ten-year interval. This would normally include
the upper side of the shroud support baffle plate and the shroud support shell course between
welds H7 and H8. Such an examination was conducted during RFO 23 (2002) for the third
ten-year Section XI interval. VY has submitted a Relief Request (RI-01) for the fourth ten-year
Section XI interval that would allow using the BWRVIP guidance rather than the Section XI
Categories B-N-1 and B-N-2 requirements. VY will perform inspections accordingly, based on
the outcome of the Relief Request. The surfaces below the baffle plate are not accessible during
the normal course of a refueling outage and would only be accessible if there were another reason
to gain access below the core plate. The last time this area was accessible and, therefore,
inspected was in 1983. Because this occurrence is so rare, any time that there is an opportunity
for this Section XI inspection, it must be used. The under-core plate inspection would include
accessible surfaces of the shroud support legs and their welds, and the underside of the shroud
support baffle plate and its welds.

QOther Commitments

SIL No. 462, Revision 1, (Reference 4.5.34 recommended ultrasonic examination of the access
hole cover welds. SIL No. 462 Supplement 3 also recommended ultrasonic examination. A UT
inspection has never been performed at Vermont Yankee; the oval shape of the weld does not
lend itself to existing inspection tooling. In lieu of UT, Vermont Yankee has conducted visual
inspections of the access hole cover welds every outage since at least 1993, with enhanced visual
inspection performed in 1999. No relevant indications have ever been identified. An EVT-1
method should be specified, because the visual examination substitutes for what would normally
be a UT examination.

Normally, VY would follow BWRVIP guidance for inspection of vessel internals components,
with a nod to the guidance given in GE SILs. But the access hole cover is the only component
important to safety for which the BWRVIP does not specify inspection requirements. In fact,
BWRVIP-38 states that SIL 462 adequately addresses this area.

Appendix B
PP 7027 Rev. 3
Page 17 of 65



. s

APPENDIX B (Continued)
GE SIL 462, Revision 1, recommends the following inspection schedule:

. For a normal water chemistry (NWC) plant where the previous inspection was top surface
VT-1 only and no crack indications were found, subsequent inspections, either top
surface VT-1 or UT, should be performed during a refueling outage within 4 years of the
previous inspection.

For a NWC plant where the previous inspection was UT and no crack indications were
found, subsequent inspections, either top surface VT-1 or UT, should be performed
during a refueling outage within 6 years of the previous inspection.

. For a plant with an effective program of hydrogen water chemistry (HWC) or noble metal
chemistry with HWC, a baseline UT inspection should be conducted according to the
recommendation for subsequent inspections as noted above (dependent on the previous
inspection method). Once the baseline has been established and no crack indications are
found, future top surface VT-1 inspections should be conducted every 8 years and future
UT inspection should be conducted every 12 years. (Effected HWC is then defined.)

If indications are found, the inspection frequency may change, depending upon structural analysis
results.

It is notable that the SIL now gives guidance for plants that do not perform UT. It appears that
under the GE recommendations for VY’s circumstances, VY would have the following options:

. Perform the visual examination every other outage
. Perform a baseline UT and then a visual reexamination every eight years thereafter
. Perform a baseline UT and then a UT reexamination every twelve years thereafter

The posmon can be taken that ultrasonlc examination of the access hole welds is not necessary
BWRVIP-38 allows an enhanced VT-1 examination of the H8 and H9 shroud support welds as
an alternative to ultrasonic examination. It is evident that the H8 and H9 welds are more safety
significant than the access hole cover welds, because they also provide structural support to the
shroud — in addition to providing containment for 2/3 core height. The access hole cover welds
only provide containment for 2/3 core height.

Vermont Yankee will adopt SIL 462, Revision 1, as the guidance for examination of the access
hole cover welds. This will allow VY to perform visual examination of these welds every other
refueling outage. However, VY will maintain the position that these welds should be examined
by enhanced VT-1. This commitment will be honored until the BWRVIP issues guidance for the
inspection of these welds.
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4.5.

APPENDIX B (Continued)

Inspections for Risk to Generation Purposes

Vermont Yankee intends to continue to inspect the shroud support baffle plate (the annulus floor)
for debris and loose parts. This is typically performed just prior to vessel reassembly near the
end of each refueling outage. Although nonmandatory, this inspection provides a significant
benefit with regard to assurance of fuel clad integrity.

The two shroud support vertical seam welds located between H7 and H8 will be examined by
EVT-1 in RFO 25 (2005). Re-examination will be 100% each cycle, which means both seam
welds will be inspected every 6 years (EOI 2011) as prescribed by BWRVIP-76, Section 2.3.3 for
a one sided visual examination. This examination is being performed as a lesson learned from
the JAF IVVI Program audits.
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4.538.  Action Item / Regulatory Commitment BWRVIP-104_02, initiated November 20,
2002, "Revise PP 7027 to require examination of the shroud support H9 weld in
accordance with the revised guidance of BWRVIP-104"

4.5.39.  Technical Justification TJ-2004-04, dated March 26, 2004, "Justification to Defer
Inspection for Detection of Transverse Flaws in Shroud Support Weld H9"

Core Spray Internal Piping and Spargers
BWRVIP Document Applicability

BWRVIP-18, published in July 1996, governs inspection of the core spray system internal to the
vessel. Vermont Yankee has complied with this document as of its publication. Additionally,
Vermont Yankee has committed to its use in References 5.5.18 and 5.5.20 as further described
below. Per BWRVIP-94, letters from the BWRVIP Executives to the NRC are also considered
mandatory. To that end, Vermont Yankee has also complied with the NRC’s Final Safety
Evaluation on BWRVIP-18 (Reference 5.5.22), with the exception that the core spray piping and
sparger brackets were not inspected every two cycles per that letter. Event Report 2001-2480

(Reference 5.5.28) was initiated and the corrective action was to inspect these brackets RFO 23
(2002).

BWRYVIP-48, published in February 1998, governs inspection of the core spray bracket
attachment welds. Vermont Yankee has complied with this document as of its publication.

5.1.1. Thermal Sleeve Welds

These welds are currently inaccessible for inspection, but per BWRVIP-18, Paragraph
3.2.4, inspection is recommended when a technique becomes available. Because a
technique still does not exist, VY has complied with this document as of its
publication. Inspection of 100% of these welds would be required immediately upon
development of a technique, considering scheduling as allowed under PP 7027.

Until such time as an inspection technique is available, BWRVIP-18, Section 3.2.4
"Hidden Welds", states..."a qualitative assessment of thermal sleeve integrity can be
based on a plant-specific evaluation of similar core spray piping welds. If a plant has
uncreviced thermal sleeve welds, the evaluation welds should be the junction
box-to-pipe welds and the upper elbow welds. If the thermal sleeve welds are
creviced, the evaluation welds should be the junction box cover plate weld, where
applicable, the P1 weld in BWR/3-5 plants where accessible for inspection, and the
downcomer sleeve welds." Regardless of whether VY’s thermal sleeve welds are
creviced, none of the above "evaluation welds" at VY show any indications of
cracking. Therefore, the qualitative assessment of the core spray thermal sleeve
welds is satisfactory (UND 2002-074_08). A Technical Justification in accordance
with PP 7027, Paragraph 4.2.3 and BWRVIP-94 is in the course of preparation to

defer examination of these welds until such time that tooling and an NDE technique
become available.
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APPENDIX B (Continued)

BWRVIP-18, Paragraph 3.2.4 references Figure 3-1 for inspection requirements,
which references the reinspection flowchart (Figure 3-3).

BWRVIP-18, Paragraph 2.2.1, states that most thermal sleeve welds are full
penetration welds, but that some are creviced fillet welds, and at least one is a
creviced partial penetration weld. Then from the way that is worded, full penetration
thermal sleeve welds would be considered to be non-creviced. Vermont Yankee has
three welds upstream of P1 in each of two nozzles that are full penetration butt welds:

A tuning fork-to-10" schedule 40 pipe weld
A 10" pipe-to-10" to 8" std. weight concentric reducer weld
o A 10" to 8" reducer-to-8" schedule 40 pipe weld

These six welds will be inspected as part of the 25% target weld sample on a rotating
basis with the other 16 non-creviced welds. Therefore, of the 22 non-creviced welds,
if only UT was used, five or six non-creviced welds would be inspected every other
cycle, and the six hidden welds would be inspected all together every eighth cycle for
convenience. The same will be true — inspection of the thermal sleeve welds every
eight cycles — if the bulk of the core spray welds are inspected with the EVT-1
method every cycle (see below).

Internal Piping

A full baseline inspection of the core spray piping was performed in RFO 19 (1996)
with the majority performed with the UT method. BWRVIP-18, Paragraph 3.3,
specifies that certain target welds be reinspected. Target welds are defined as all of
the creviced welds, the tee-box-to-pipe welds, and 25% of the non-creviced welds.
For Vermont Yankee there are 24 creviced welds, four tee-box-to-pipe welds, and 16
non-creviced welds (22 non-creviced welds counting the thermal sleeves). The
BWRVIP core spray piping reinspection frequency for ultrasonic inspection is two
cycles, and for EVT-1 it is one cycle. Consequently, the welds that were examined
visually in RFO 19 (1996) were reexamined visually in RFO 20 (1998). Of the 44
welds that were inspected ultrasonically and visually in RFO 19 (1996), 32 required
reinspection in RFO 21 (1999); these examinations were performed visually.
However, two creviced welds, AP1 and BP1, are essentially inaccessible for visual
examination, so only a best effort inspection was performed.
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APPENDIX B (Continued)

In RFO 19 (1996), core spray piping welds 1P8b and 3P8b were found to be flawed
by UT. Vermont Yankee received permission from the NRC to forgo UT
reinspection of those welds in RFO 20 (1998) and RFO 21 (1999); however those
welds were examined using EVT-1. The 1P9 and 3P9 welds are redundant to the two
flawed welds, so in RFO 22 (2001) UT examination of all four P9 welds was
attempted using UT. Welds 1P9, 2P9, and 3P9 were found to have indications, and
were found to be acceptable for continued service (Reference 5.5.26), but the UT
examination technique was subsequently disqualified by the BWRVIP in the spring of
2002 (References 5.5.36, 5.5.39, and 5.5.40). Experimentation at FRA-ANP using
newly-built BWRVIP mockups determined that ultrasound was never entering the
weld examination volume. Therefore, the RFO 22 (2001) P9 UT examination was
ruled invalid; the P9 welds have been determined to never have undergone inspection
to date; and the P9 welds are now assumed to be flaw-free (indications in the RFO 22
(2001) UT data are from component geometry or from some other non-flaw source).
EPRI performed a comparison of the 1P8b and 3P8b UT data from RFO 19 (1996)
and RFO 22 (2001) and it was determined that none of the indications on those two
welds had changed over those three cycles (Reference 5.5.41). Vermont Yankee will
examine the P9 welds when an examination technique becomes available, but until
that time will perform EVT-1 examination of the P8b welds.

In the future, the creviced welds, the four tee-box-to-pipe welds, and 25% (five or
six) of the 22 non-creviced welds will be inspected with either the EVT-1 method or
the UT method. The inspection frequency will depend on the inspection method
chosen: one cycle for EVT-1 or two cycles for UT.

Spargers

Vermont Yankee informed the NRC in References 5.5.18 and 5.5.20 below that VY
will be following the BWRVIP-18 inspection guidelines rather than IE Bulletin 80-13
for the core spray spargers. In RFO 20 (1998), following the published BWRVIP-18
guidance for a geometry-tolerant plant, Vermont Yankee performed a modified VT-1
(with cleaning) of the core spray sparger circumferential welds and a VT-3 of the
nozzles and brackets. No cracking was found. Since that time, the BWRVIP has
agreed with the NRC to revise BWRVIP-18 and discontinue the designation of
geometry-tolerant plant status. Therefore, in the future Vermont Yankee will perform
EVT-1 (see reference 5.5.19) inspection of the sparger circumferential and bracket
welds and a VT-1 inspection of the nozzle welds. In References 5.5.19 and 5.5.22,
the BWRVIP committed to the NRC to inspect all the major circumferential welds
and 50% of the nozzle welds in the core spray spargers every other refueling outage.
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BWRVIP-18, in Figure 3-2, identifies the method of inspection for the large
circumferential welds as CS VT-1. Per References 5.5.19 and 5.5.22, the BWRVIP
committed to the NRC to replace the CS VT-1 and MVT-1 methods with the EVT-1
method. These welds were inspected with the MVT-1 method during RFO 20 (1998).
BWRVIP-18, in Figure 3-2, identifies the method of inspection for the nozzle welds
for geometry tolerant plants as VT-3. Because the BWRVIP dropped the distinction
of geometry-tolerant plants, the BWRVIP committed to the NRC to inspect the.
nozzle welds by the VT-1 method. The nozzle welds were inspected with the VT-3
method in RFO 20 (1998). The large circumferential and nozzle welds were
inspected in accordance with the BWRVIP document that was published at the time.
In the future, these welds will be inspected in accordance with the revised philosophy.

A repair was installed on the sparger "C" tee-box during RFO 8 (1980) or RFO 9
(1981) to address cracking of the tee-box cover plate. BWRVIP-19, Section 10.2.3
states, "Inspections required for the entire repaired internal core spray piping and
sparger assembly for the remaining life of the unit shall be specified commensurate
with design considerations and Code requirements applicable to the specific design."
Since the repair was installed prior to the existence of the BWRVIP, no ongoing
inspection requirements were originally established. The tee-box repair has received
a VT-3 inspection every refueling outage for the most part from its installation
through RFO 21 (1999). However, BWRVIP-18, Section 3.3.3, under "Repairs",
states, "For bolted repairs, reinspection should be with the same methods described
for the baseline in Section 3.2.4". Since the spargers require VT-1, the repair will be
inspected by VT-1. Section 3.3.3 also states, "Reinspection of bolted repairs should
be every 2 cycles unless cracking or damage is found".

Piping and Sparger Brackets

Vermont Yankee has informed the NRC in References 5.5.18 and 5.5.20 below that
VY will be following the BWRVIP-18 guidelines rather than IE Bulletin 80-13 for
the core spray spargers and their brackets. The piping brackets were inspected in
accordance with BWRVIP-18 during RFO 19 (1996), and no cracking was found.
The sparger brackets were inspected in accordance with BWRVIP-18 during RFO 20
(1998), and no cracking was found. BWRVIP-18, Section 3.3.3, states that if there is

‘no cracking, reinspection of piping and sparger brackets every four cycles is

appropriate. However, in a response to the NRC Safety Evaluation on BWRVIP-18
(Reference 5.5.19), the BWRVIP states that the sparger brackets should be inspected
every other cycle. Because the sparger brackets were not inspected after two cycles,
Event Report 2001-2480 (Reference 5.5.28) was initiated and the corrective action
was to inspect these brackets in RFO 23 (2002) and every other cycle in the future.

BWRVIP-48, Table 3-2, applies for the piping bracket vessel attachment welds. The
inspection frequency for these welds is listed as every four cycles.
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BWRVIP-18 identifies the method of inspection for the core spray piping brackets in
Section 3.2.4 to be CS VT-1. BWRVIP-48, Table 3-2, identifies the method of
inspection to be modified VT-1. Per References 5.5.19 and 5.5.22, the BWRVIP
committed to the NRC to replace the CS VT-1 and MVT-1 methods with the EVT-1
method. In those same letters, the inspection method of core spray sparger brackets
was changed to VT-1. Future inspections of the core spray piping brackets will be by
the EVT-1 method. Future inspections of the core spray sparger brackets will be by
the VT-1 method.

ASME Section XI Applicability

Inspection of the core spray piping bracket attachment welds is also governed by ASME Section
X1, Table IWB-2500-1, Category B-N-2, Item No. B13.30, "Interior Attachments Beyond
Beltline Region," which requires a VT-3 inspection once each ten-year interval, typicaily
performed at the end of the interval. The method and frequency of inspections given above by
the BWRVIP requirements exceed the ASME Section XI requirements. Therefore, this Program
will consider ASME Section X1 requirements to be satisfied by performing inspection of the core
spray piping bracket attachment welds in accordance with BWRVIP requirements. Additionally,
VY has submitted a Relief Request (RI-01) for the fourth ten-year Section XI interval that would
allow using the BWRVIP guidance rather than the Section XI Categories B-N-1 and B-N-2
requirements.

Other Commitments

In Reference 5.5.13 below, Vermont Yankee committed to perform inspection of the core spray
spargers during RFO 19 (1996) in accordance with Bulletin 80-13, however, it was indicated that
Vermont Yankee intended, in the future, to perform such inspections in accordance with
BWRVIP-18. In Reference 5.5.18 below, Vermont Yankee did indeed commit to follow the

BWRVIP Guidelines for core spray spargers and their brackets. This commitment took effect
with RFO 20 (1998).

Inspections for Risk to Generation Purposes — None.
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5.5.36. Memorandum D. C. Girroir to J. Dreyfuss, dated May 9, 2002, "Core Spray P9 Weld
Status”
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APPENDIX B (Continued)
Feedwater Spargers

BWRVIP Document Applicability

No BWRVIP Inspection and Evaluation document addresses the feedwater sparger, which is
considered a non-safety related component, with the exception that BWRVIP-48, published in
February 1998, governs inspection of the reactor vessel internal attachment welds. Vermont
Yankee has complied with this document as of its publication. BWRVIP-48, Table 3-2, states
that, "No additional inspections (for the feedwater sparger bracket attachments) are required
above those specified in a plant’s ASME Section XI program.” One exception is listed in
BWRVIP-48, Table 3-2, which requires that feedwater bracket attachment welds which use
furnace-sensitized stainless steel or Alloy 182 material be examined by the modified VT-1
method. The inspection frequency is per ASME Section XTI, Table IWB-2500-1, Category
B-N-2, and this end-of-interval inspection will be performed in RFO 23 (2002). The reactor
vessel was heat treated subsequent to welding of these attachment pads. There is no evidence at
this time that the feedwater bracket attachment welds were not furnace-sensitized. Per
References 5.5.19 and 5.5.22, the BWRVIP committed to the NRC to replace the MVT-1 method
with the EVT-1 method. Therefore the feedwater bracket attachment welds were inspected with
the EVT-1 method in RFO 23 (2002) for the Third Interval inspection, and will be examined
likewise in the Fourth Interval.

ASME Section XI Applicability

Inspection of the feedwater sparger bracket welds is also governed by ASME Section X1, Table
IWB-2500-1, Category B-N-2, Item No. B13.30, "Interior Attachments Beyond Beltline Region,"
which requires a VT-3 inspection once each ten-year interval, typically performed at the end of
the interval. However, the BWRVIP requirement above exceeds this requirement. Therefore,
this Program will consider ASME Section XI requirements to be satisfied by performing
inspection of the feedwater bracket attachment welds in accordance with the BWRVIP.
Additionally, VY has submitted a Relief Request (RI-01) for the fourth ten-year Section XI
interval that would allow using the BWRVIP guidance rather than the Section XI Categories
B-N-1 and B-N-2 requirements.
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6.5.

APPENDIX B (Continued)

Other Commitments

In References 6.5.5, 6.5.6, and 6.5.7 below Vermont Yankee commits to continue to perform
visual examinations of the feedwater spargers on a two-cycle frequency. The visual inspections
are performed in accordance with NUREG-0619, which in Table 2 requires, for plants with
interference fit spargers and cladding, a visual inspection of the flow holes and welds in sparger
arms and sparger tees. It requires a VT-3 of the sparger piping, spacer brackets, and end
brackets, and a VT-1 of the tee welds and end bracket-to-vessel weld. BWROG report
GE-NE-523-A71-0594-A, Revision 1, (Reference 6.5:20) was issued in May 2000 to formalize
substitution of UT for PT of the feedwater nozzle inner radius area. The use of that document by
VY for nozzle inner radius examination does not alter VY’s commitmeénts for visual inspection
of the spargers and brackets.

Inspection for Risk to Generation Purposes — None.

References
Lo
6.5.1. EDCR 75-30, dated June 28, 1976, "Feedwater Sparger Replacement” Lad
6.5.2. NUREG-0619, dated November 1980, "BWR Feedwater Nozzle and CRD Return ,
Line Nozzle Cracking" ‘

6.5.3. Letter Vermont Yankee to USNRC, FVY 86-29, dated March 28, 1986, "Request for
Revision of Routine Inspection Interval Guidance Provided by NUREG-0619, Based
on Accumulated Plant-Specific Experience"

54. Letter USNRC to Vermont Yankee, NVY 86-73, dated April 18, 1986, "Alternate
Inspection of Feedwater Nozzle for the 1986 Refueling Outage"

6.5.5. Letter Vermont Yankee to USNRC, FVY 87-02, dated January 5, 1987, "Request for
Permanent Revision of Routine Inspection Interval Guidance Provided by
NUREG-0619 for Feedwater Nozzle PT Examinations” F

£ 16. Letter Vermont Yankee to USNRC, FVY 87-60, dated June 2, 1987, "Request for
Permanent Revision of Routine Inspection Interval Guidance Provided by :
NUREG-0619 for Feedwater Nozzle PT Examinations — Response to Request for {
Additional Information" : R

6.5.7. Letter Vermont Yankee to USNRC, BVY 94-07, dated February 11, 1994, "Request 1 B
for Relief from NUREG-0619 Inspection Requirements"” :

6.5.8. Letter USNRC to Vermont Yankee, NVY 94-157, dated September 9, 1994, {
"Summary of August 30, 1994, Meeting with Representatives of Vermont Yankee ;
Nuclear Power Corporation”

6.5.9. Letter Vermont Yankee to USNRC, BVY 94-110, dated November 8, 1994,

"Feedwater Nozzle Inspection Relief Request"”

6.5.10. Letter USNRC to Vermont Yankee, NVY 95-16, dated December 29, 1994,
"Inspection Report No. 50-271/94-29"

6.5.11.  Letter Vermont Yankee to USNRC, BVY 95-08, dated January 19, 1995, "Feedwater
Nozzle Inspection Relief Request — Supplementary Information”

6.5.12. Letter USNRC to Vermont Yankee, NVY 95-02, dated February 6, 1995, "Evaluation
of Request for Relief from NUREG-0619 for Vermont Yankee Nuclear Power
Station"
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7.1.

7.2

7.3.

APPENDIX B (Continued)

6.5.13.  Letter Vermont Yankee to USNRC, BVY 95-78, dated July 14, 1995, "Feedwater
Nozzle Inspection Technique Qualification — Final Report”

6.5.14.  Letter USNRC to Vermont Yankee, NVY 95-142, dated October 12, 1995,
"Feedwater Nozzle Inspection Relief Request — Vermont Yankee Nuclear Power
Station"

6.5.15. Letter USNRC to Vermont Yankee, NVY 96-182, dated December 5, 1996, "Erratum
To the Safety Evaluation of Vermont Yankee Nuclear Power Corporation’s Request
for Relief from NUREG-0619 Feedwater Nozzle Inspection Requirements — Vermont
Yankee Nuclear Power Station"

6.5.16.  Letter Vermont Yankee to USNRC, dated May 27, 1999, BVY 99-73, "Reactor
Vessel Internal Plans for the 1999 and 2001 Refueling Outages"

6.5.17.  Memorandum C. B. Larsen to D. C. Girroir, dated August 27, 1999, "Future
Examinations of Feedwater Nozzle Inner Radii with Regard To Proposed BWROG
NUREG 0619 Relief"

6.5.18. Letter USNRC to BWRVIP, dated September 29, 1999, "Final Safety Evaluation of
“Vessel ID Attachment Weld Inspection and Flaw Evaluation Guidelines
(BWRVIP-48)’"

6.5.19.  Letter USNRC to BWR Owners’ Group, dated March 10, 2000, "Final Safety
Evaluation of BWR Owner’s Group Alternate Boiling Water Reactor (BWR)
Feedwater Nozzle Inspection (TAC No. MA6787)"

6.520. BWR Owners’ Group Report GE-NE-523-A71-0594-A, Revision 1, dated May 2000,
"Alternate BWR Feedwater Nozzle Inspection Requirements”

6.5.21.  Letter Vermont Yankee to USNRC, dated January 22, 2001, BVY 01-02, "Alternative
Feedwater Nozzle Inspection”

Guide Rods

BWRVIP Document Applicability

No BWRVIP Inspection and Evaluation document addresses the guide rods, which are
considered non-safety related components, with the exception that BWRVIP-48, published in
February 1998, governs inspection of the reactor vessel internal attachment welds. Vermont
Yankee has complied with this document as of its publication. The requirements for the guide
rod attachment welds are found in the Miscellancous Vessel Internal Attachments section.

ASME Section XTI Applicability

Inspection of the guide rod attachment welds is also governed by ASME Section X1, Table
TWB-2500-1, Category B-N-2, Item No. B13.30, "Interior Attachments Beyond Beltline Region."
The requirements for the guide rod attachment welds are found in the Miscellaneous Vessel
Internal Attachments section.

Other Commitments — None.
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7.5.

8.0

8.1.

8.2.

APPENDIX B (Continued)

Inspection for Risk to Generation Purposes

Representatives from Reactor Engiheering and Plant Engineering met on January 13, 1999, and
agreed that these components are non-safety related. However, the group agreed that some
inspection might be warranted for risk to generation reasons. The guide rods are used to position

the shroud head and separator for reinstallation. If the guide rods were bent or broken off of their
attachments, it would hamper this process. If the guide rods were damaged in this manner during

operation, this damage would probably be detectable during disassembly. Nevertheless, a VT-3
inspection of the guide rods would not take considerable time and could be performed in
conjunction with the vessel attachment welds. Therefore, this nonmandatory inspection would
be performed at the same time as the ten-year vessel attachment weld ISI. Such an inspection
was performed during RFO 23 (2002).

References — None.

Incore Flux Monitors

(Including Housings, Guide Tubes, Dry Tubes)

BWRVIP Document Applicability

BWRVIP-47, published in December 1997, governs inspection of the incore flux monitor
housing, guide tube, and dry tube assemblies. However, BWRVIP-47 considers the incore flux
monitor housing, guide tube, and dry tube assemblies as non-safety related and does not identify
any inspection for these components. Therefore, Vermont Yankee has complied with this
document as of its publication.

However, the BWRVIP stated in response to NRC SE Issue 3.2.2 (Reference 1.5.13) that when
utilities have access to the lower plenum due to maintenance activities not related to the
inspection recommendations of the BWRVIP, they will have the opportunity to perform a visual
inspection of a portion of the lower plenum and that results of this inspection will be reported to
the BWRVIP. This will be treated as a commitment for those items listed in 8.4 below.

ASME Section XI Applicability — None.
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Other Commitments

There are ten dry tubes at Vermont Yankee. Nine of the ten were replaced in RFO 12 (1986) and
the remaining dry tube was replaced in RFO 18 (1995).

Reference 8.5.4 below consists of an internal commitment to inspect dry tubes following six
refueling outages after their installation. The inspection was conducted in RFO 18 (1995) when
three dry tubes were inspected. Reference 8.5.11 below consists of an internal commitment to
perform inspection of three dry tubes every third outage. Representatives from Reactor
Engineering and Plant Engineering met on January 13, 1999, and agreed that these components
are non-safety related. However, the group decided to continue these inspections, but to decrease
the population size. It was decided to perform inspection of two dry tubes every third outage
from that date forward. Two dry tubes were inspected in RFO 21 (1999) so two dry tubes will
again be inspected in RFO 24 (2004). SIL 409, Revision 2, (Reference 8.5.16) recommended
that for dry tubes of the newer design with noncreviced welds and better material, the dry tubes
be inspected at an increased frequency after they reach 20 years of age. Reference 8.5.18
confirmed that the dry tubes are of the newer design. Commitment SIL-409R2_02 (Reference
8.5.19) was generated to revise PP 7027 to perform inspection of dry tubes every other refueling
cycle (50% every cycle) after they reach 20 years of service life. Starting in RFO 25 (2005), 50%
of the dry tubes that are 20 years old will be inspected every refueling outage (five dry tubes one
outage, four dry tubes the next, and so on until all dry tubes are 20 years old). These
commitments are only internal commitments and could be changed or deleted in the future.
Therefore, the inspections are only mandatory in that sense, although the dry tubes are considered
a risk-to-generation component because they form the pressure boundary of the vessel.

The method of inspection is determined from GE SIL No. 409 (Reference 8.5.2). The top two
feet of the dry tube assembly is inspected with the VT-1 method and the remainder of the dry
tube assembly is inspected with the VT-3 method. For the VT-1 method, the dry tube is
inspected from all four adjacent fuel bundle locations, because of the 30-degree rule. For the
VT-3 method, the dry tube need only be inspected from two fuel bundle locations diagonally
opposite from each other.

Inspection for Risk to Generation Purposes =~~~

At the same meeting mentioned above, incore instrumentation housing and guide tube inspection
was discussed. It was agreed that these components are also non-safety related. Inspection of
these components by themselves would be very costly and time consuming, because they are
located below the core plate and core disassembly would be required. The group agreed to only
perform inspection of these components if they were made accessible through other vessel
activities. The last time this area was accessible and, therefore, inspected was in 1983. Because
this occurrence is so rare, any time that there is an opportunity for inspection, it should be used.
This nonmandatory under-core plate inspection would include accessible incore
housing-to-vessel welds, incore housing-to-guide tube welds, and incore guide tube stabilizers.
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References

8.5.1.
8.5.2.
8.5.3.
8.54.
85.5.

8.5.6.
8.5.7.

8.5.8.

8.5.9.

8.5.10.

8.5.11.

8.5.12.

8.5.13.

8.5.14.

8.5.15.

8.5.16.
8.5.17.
8.5.18.

8.5.19.

GE SIL No. 406, February 24, 1984, "Incore Instrumentation Protection”

GE SIL No. 409, dated June 19, 1984, "Incore Dry Tube Cracks"

GE SIL No. 406, Revision 1, July 2, 1984, "Incore Instrumentation Protection”
Memorandum J. C. Brooks to B. R. Buteau, dated August 2, 1984, "Review of SIL
409 — Incore Dry Tube Cracks"

Memorandum B. R. Buteau to R. J. Wanczyk, dated August 4, 1984, "Rev1ew of SIL
409"

GE SIL No. 409, Revision 1, dated July 31, 1986, "Incore Dry Tube Cracks"
Memorandum D. E. LaBayer to D. A. Reid, dated August 15, 1986, "Incore
Instrument Protection — SIL 406"

Memorandum J. C. Brooks to B. R. Buteau, dated September 9, 1986, "Review and
Recommendation on SIL 409, Rev. 1"

GE RICSIL No. 073, dated May 12, 1995, "Cracking in Incore Dry Tube"
Memorandum T. G. Stetson to Outage 18 File, July 25, 1995, "Outage 18 Dry Tube
Replacement”

Memorandum T. G. Stetson to R. E. McCullough, August 7, 1995, "Response to
Commitment RICSIL.O73"

Memorandum E. J. Taintor to D. C. Girroir, dated October 20, 1995, "Inservice
Inspection of Vessel Internal Items Located Below the Core Support Plate”
BWRVIP-47, dated December 1997, "BWR Lower Plenum Inspection and Flaw
Evaluation Guidelines"

Letter USNRC to BWRVIP, dated October 13, 1999, "Final Safety Evaluation of
‘BWRVIP, BWR Lower Plenum Inspection and Flaw Evaluation Guidelines
(BWRVIP-47),” EPRI Report TR-108727, (TAC No. MA1102)"

Letter NRC to BWRVIP, dated December 7, 2000, "Acceptance for Referencing of
BWRVIP, BWR Lower Plenum Inspection and Evaluation Guidelines (BWRVIP-47)
for Compliance with the License Renewal Rule (10 CFR Part 54)"

GE SIL No. 409, Revision 2, dated February 8, 2002, "Incore Dry Tube Cracks"
Action Item / Regulatory Commitment SIL-409R2_01, dated February 8, 2002,
"Incore Dry Tube Cracks"

Telex Warren Phelan (GE Reuter Stokes) to Carl Larsen, dated March 26, 2002, 1986
Dry Tube Replacement Design

Action Item / Regulatory Commitment SIL-409R2_02, dated April 1, 2002, "Revise
PP 7027 to change the inspection frequency”

Instrument Penetrations

BWRVIP Document Applicability

BWRVIP-49, published in March 1998, governs inspection of the instrument penetrations.
Section 3.2 of BWRVIP-49 states that no additional inspections (beyond the required ASME
Section XI inspections) are recommended for any of these locations. Therefore, Vermont
Yankee has complied with this document as of its publication.
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9.2.

9.3.

94.

9.5.

10.0

10.1.

APPENDIX B (Continued)
ASME Section XI Applicability

ASME Section XI, Code Category B-P, Item B15.10, requires that a VT-2 be performed of the
instrument penetrations each refueling outage. This requirement is addressed in PP 7034, the
Inservice Inspection Pressure Test Program procedure. ASME Section X1, Code Category B-F,
Items B5.20 and B5.30 require that a surface examination be performed of the nozzle-to-safe-end
weld each ten-year interval. This requirement is addressed in PP 7015, the Inservice Inspection
Program procedure. (Relief Request RI-01 does not include this scope.)

Other Commitments - None

Inspection for Risk to Generation Purposes - None

References

9.5.1. BWRVIP-49, dated March 1998, "BWRVIP Instrument Penetration Inspection and
Flaw Evaluation Guidelines

95.2. Letter NRC to BWRVIP, dated August 4, 1998, "Safety Evaluation of ‘BWRVIP
Instrument Penetration Inspection and Flaw Evaluation Guidelines (BWRVIP-49)’"

9.5.3. BWRVIP-57, dated December 1998, "BWRVIP Instrument Penetration Repair
Design Criteria"

9.54. Letter NRC to BWRVIP, dated September 1, 1999, "Acceptance for Referencing of
BWRVIP, ‘BWRVIP Instrument Penetration Inspection and Flaw Evaluation
Guidelines (BWRVIP-49),” for Compliance with the License Renewal Rule (10 CFR
Part 54)" ‘ '

9.5.5. BWRVIP-49-A, dated March 2002, "BWRVIP Instrument Penetration Inspection and
Flaw Evaluation Guidelines

9.5.6. Action Item / Regulatory Commitment BWRVIP-049-A_01, dated June 6, 2002,
"Evaluate BWRVIP-49-A and define solutions as required”

et Pumps

BWRVIP Document Applicability

BWRVIP-41, published in October 1997, governs inspection of the jet pumps. Vermont Yankee
has complied with this document as of its publication, with the exception noted below for the
diffuser/adapter circumferential welds below the diffuser shell. Those welds were, however,
examined within two cycles of the publication of BWRVIP-41 in accordance with guidelines
later published in BWRVIP-94. The inspection requirements for all of the jet pump
subcomponents listed below are established in BWRVIP-41, Table 3.3-1. The document
establishes six-year inspection intervals for specific inspections described below. Vermont
Yankee defines the first six-year interval to include RFO 20 (1998), RFO 21 (1999), RFO 22
(2001), and RFO 23 (2002). The second six-year interval will include RFO 24 (2004), RFO 25
(2005), RFO 26 (2007), and RFO 27 (2008). The third six-year interval will begin with RFO 28
(2010) and RFO 29 (2011).
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APPENDIX B (Continued)

BWRVIP-48, published in February 1998, governs inspection of the jet pump riser brace
attachment welds. Vermont Yankee has complied with this document as of its publication.

10.1.1.

Beams

No inspection is required during the first ten years of service. After ten years of
service, inspection of 50% of the beams is required every six years. After 20 years of
service, inspection of 100% of the beams is required every six years. The beams were
replaced in RFO 9, (November/December 1981). In RFO 20 (1998) all 20 beams
were ultrasonically inspected for the first time. One beam bolt (no. 7) was replaced as
a result of that inspection. It was determined (Reference 10.5.67) that it is unlikely
that the UT indication, which instigated replacement of that beam, was from a
service-related flaw. In RFO 21 (1999) beams 1 through 10 (50%) were inspected. In
RFO 23 (2002) the beams were over 20 years old and 100% will require inspection in
each six-year interval. All 20 beams were ultrasonically tested in RFO 23 (2002). In
response to GE RICSIL No. 086 (Quad Cities beam failure) the beam transition
regions were also inspected in RFO 23 (2002) by VT-1. The inspection frequency is
determined from BWRVIP-41, Table 3.3-1.

BWRVIP-41 identifies the method of inspection in Table 3.3-1 to be UT or by dther
NDE technique. Currently, ultrasonic techniques are the only method of qualifying
on the Inspection Committee mockups in accordance with BWRVIP-03.

Vermont Yankee, through RFO 20 (1998), visually inspected the jet pump beams in
accordance with SIL 330, Supplement 2 and RICSIL 065 (References 10.5.26 and
10.5.28) per commitments in References 10.5.33 and 10.5.35 below in order to
address GE RICSIL No. 065; GE SIL No. 330, Supplement 2; and NUREG/CR-3052.
This required that the beams be visually inspected in one loop every refueling outage
on an alternating basis. Because the ultrasonic method is much more capable of
detecting flaws in the relevant areas of the beam bolt than the visual method, the
BWRVIP methodology will be adopted. The aforementioned internal commitment is
considered revised accordingly, with the issuance of this document.

During RFO 23 (2002), all beams were also visually inspected in the transition region
to address RICSIL 086 and the beam failure at Quad Cities (see References 10.5.75
and 10.5.76).
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Riser Thermal Sleeve Welds

These welds are currently inaccessible for inspection, and per BWRVIP-41, Table
3.3-1, "Inspection is recommended when the technique becomes available." Because
a technique still does not exist, VY has complied with this document as of its
publication. Inspection of 50% of these welds would be required within the first
six-year interval and the other 50% within the six-year interval following that. After
those first twelve years, inspection of 25% of these welds within each subsequent
six-year interval would be required. This inspection frequency is determined from
BWRVIP-41, Table 3.3-1. BWRVIP-41 is not clear when the six or twelve years
begins for these hidden welds; additionally, the BWRVIP Assessment Committee is
currently evaluating the necessity of performing these examinations.

BWRYVIP-41, in Table 3.3-1, identifies the method of inspection for the riser thermal
sleeve welds as modified VT-1. Per References 5.5.19 and 5.5.22, the BWRVIP
committed to the NRC to replace the MVT-1 method with the EVT-1 method.
However, visual inspection of these inaccessible welds will probably not be possible,
and ultrasonic testing will most likely be required. BWRVIP-41, Paragraph 3.2.4,
states that, "In all cases where a (visual) inspection is recommended...a suitable NDE
examination technique meeting the requirements of BWRVIP-03 may be substituted.”

A Technical Justification in accordance with PP 7027, Paragraph 4.2.3 and
BWRVIP-94 is in the course of preparation to defer examination of these welds until
such time that tooling and an NDE technique become available.

Riser Welds

An ultrasonic baseline inspection of 26 of these 30 welds (three per riser) was
performed in RFO 20 (1998). The remaining four welds received a modified VT-1
(with cleaning performed) inspection. The ultrasonic inspection identified indications
on four thermal sleeve-to-elbow welds (N2B-RS-1, N2C-RS-1, N2H-RS-1, and
N2K-RS-1). Vermont Yankee received an SER from the NRC (Reference 10.5.61
below) to allow deferral of inspection for these four welds with UT indications until
RFO 22 (2001). During RFO 22 these four riser welds were reinspected by UT with
the result that two of the previous indications were found to be liftoff of the
transducers, and therefore nonrelevant. The indications in the remaining two welds
(N2H-RS-1 and N2K-RS-1) had not grown. One of the welds was inspected
visually in the area of the UT indications and no cracking was seen. Technical
Evaluation No. TE-2003-0021 (Reference 10.5.82) was prepared in order to allow
these welds to be inspected by EVT-1 rather than by UT going forward. Per
TE-2003-0021, these welds are to be inspected every two cycles. Welds N2H-RS-1
and N2K-RS-1 were inspected by EVT-1 during RFO 24 (2004) with no indications
identified. If after three successive inspections with no recorded indications of
cracks, TE-2003-0021 states that VY will revert to the six-year inspection interval
specified in BWRVIP-41.
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After a baseline inspection has been completed within the first six-year interval,
inspection of 50% of the riser welds is required within each subsequent six-year
interval. This inspection frequency is determined from BWRVIP-41, Table 3.3-1.
The second 6 year baseline of 50% of the riser welds were completed in RFO 24
(2004). ~

BWRVIP-41, in Table 3.3-1, identifies the method of inspection for the riser welds as
modified VT-1. Per References 5.5.19 and 5.5.22, the BWRVIP committed to the
NRC to replace the MVT-1 method with the EVT-1 method. BWRVIP-41, Paragraph
3.2.4, states that, "In all cases where a (visual) inspection is recommended. . .a suitable
NDE examination technique meeting the requirements of BWRVIP-03 may be
substituted." Therefore, for these welds an EVT-1 or a UT technique is acceptable.

The above BWRVIP methodology exceeds the commitment in References 10.5.47
and 9.5.49 below, which was generated in order to address GE SIL No. 605. This
would have required that the two elbow riser welds be visually inspected in one loop
every refueling outage on an alternating basis. Because the scope has been expanded
and the inspection methods have been upgraded, the BWRVIP methodology will be
adopted. The aforementioned internal commitment is considered revised accordingly,
with the issuance of this document.

Riser-to-Restrainer and Riser-to-Brace Welds

A modified VT-1 baseline inspection of 50% these welds was performed in the first
six year interval during RFO 20 (1998). The EVT-1 baseline inspection of the other
50% required within the second six-year interval was performed in RFO 24 (2004).
After those first twelve years ending with RFO 27 (2008), inspection of 25% of these
welds within each subsequent six-year interval would be required. This inspection
frequency is determined from BWRVIP-41, Table 3.3-1.

BWRYVIP-41, in Table 3.3-1, identifies the method of inspection for the
riser-to-restrainer welds as modified VT-1. Per References 5.5.19 and 5.5.22, the
BWRVIP committed to the NRC to replace the MVT-1 method with the EVT-1
method. In the future, these welds will be examined with the EVT-1 method.

Riser Braces

A modified VT-1 baseline inspection was performed in the first six year interval on
50% of these welds during RFO 20 (1998). The EVT-1 baseline inspection of the
other 50% required within the second six-year interval was performed in RFO 24
(2004). After those first twelve years ending with RFO 27 (2008), inspection of 25%
of these welds within each subsequent six-year interval would be required. This
inspection frequency is determined from BWRVIP-41, Table 3.3-1 and BWRVIP-48,
Table 3-2.
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BWRVIP-41, in Table 3.3-1 and BWRVIP-48, in Table 3-2 identify the method of
inspection for the riser brace and vessel attachment welds as modified VT-1. Per
References 5.5.19 and 5.5.22, the BWRVIP committed to the NRC to replace the
MVT-1 method with the EVT-1 method. In the future, these welds will be examined
with the EVT-1 method.

Vermont Yankee, through RFO 20 (1998), visually inspected the jet pump riser brace
welds in accordance with References 10.5.19 and 10.5.31 below in order to address
GE RICSIL No. 045 and GE SIL No. 551. This requires that the riser brace welds be
inspected in one loop every refueling outage on an alternating basis. All jet pump
riser brace welds have been inspected and no findings have been reported. This
internal commitment is considered revised by the above BWRVIP inspection
methodology with the issuance of this document.

Inlet Clamp Bolts

A VT-3 baseline inspection of 50% the inlet clamp bolted connections was performed
in RFO 20 (1998). No degradation has ever been identified. A VT-3 50% baseline
inspection on the balance of inlet clamp bolted connections was performed in RFO 24
(2004) for the second 6 year inspection interval. After those first twelve years, ending
in RFO 27 (2008), inspection of 25% of the bolted connections within each
subsequent six-year interval would be required. This inspection frequency is
determined from BWRVIP-41, Table 3.3-1.

BWRVIP-41, in Table 3.3-1, identifies the method of inSpeétion for the inlet clamp
bolts as VT-3.

Restrainer Assemblies

A modified VT-1 baseline inspection of 50% of the restrainer wedges was performed
in RFO 20 (1998). No movement or wear of the wedges has ever been identified. Per

- BWRVIP-41 - after a baseline inspection of 50% of the wedges is performed in the

first six-year interval — inspection of the other 50% is required within the second
six-year interval. After those first twelve years, inspection of 25% of the wedges
within each subsequent six-year interval would be required. This inspection
frequency is determined from BWRVIP-41, Table 3.3-1.

Representatives from Reactor Engineering and Plant Engineering met on January 13,
1999, and decided to increase this inspection frequency in order to be conservative
and to also address the risk to generation consequences of restrainer failure. Vermont
Yankee intends to perform inspection of the restrainer wedges in one loop every other
outage. Therefore, only every other inspection performed on the restrainer wedges
would be mandatory.
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APPENDIX B (Continued)

BWRVIP-41, in Table 3.3-1, identifies the method of inspection for the restrainer
wedges as VT-1. If movement or wear of the wedge bearing surface is detected,
inspection of the other restrainer components and locations, such as the bracket welds
and the adjusting set screws, is required to assess the cause of movement,

Vermont Yankee, through RFO 20 (1998), visually inspected the jet pump adjusting
screws (sometimes called the set screw or restrainer stop) in accordance with
References 10.5.38, 10.5.43, and 10.5.51 below in order to address GE SIL No. 574
and GE RICSIL No. 078. This requires that setscrew gaps and the two tack welds on
each of the two setscrews per jet pump be inspected. One loop has been performed
each refueling outage on an alternating basis. All setscrews have been inspected and
no findings were reported.

Representatives from Reactor Engineering and Plant Engineering met on January 13,
1999, and agreed that even though the set screws were non-safety related, that in order
to address the economic consequences of restrainer failure, the setscrew inspections
should continue to be performed, but on a reduced frequency. Vermont Yankee will
perform inspection of the setscrews in one loop every other outage. These inspections
will be VT-3s. The above internal commitment is considered revised by the above
BWRVIP inspection methodology with the issuance of this document. This
commitment is only an internal commitment and could be changed or deleted in the
future. Therefore, the inspections are considered nonmandatory. BWRVIP 41-A
criteria for inspecting jet pump wedge assembly set-screw has been revised by letter
(Reference 10.5.87) to require set-screw inspection only after wedge assembly surface
wear has been identified. Therefore, the above outlined VT-3, non-mandatory,
set-screw inspection will not be performed unless wedge assembly surface wear is
identified.

BWRVIP 41-A has been issued to the Executive Committee, which changed
restrainer bracket assembly inspection recommendations. The purpose of inspecting
the restrainer bracket assembly is to detect wear. The causes for wedge wear are
related, but not limited to, increase in jet pump drive flow and/or core flow, set screw
gaps and slip joint differential pressure which can increase vibration loads. If wear is
detected, inspection of the other restrainer components/location such as bracket weld
locations, the adjusting screw, wedge rod, not weld, etc., as applicable, should be
performed during the same outage when wedge wear was detected to assess the cause
of wear.

The baseline inspection of the wedge and bearing surfaces is required over the next
two outages with 50% being inspected in the next refueling outage (Reference
10.5.87). The re-inspection is 25% each inspection cycle. If wedge wear is detected,
then no wedge re-inspection shall exceed 6 years.
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APPENDIX B (Continued)

Since RFO 20 (1998) VY has visually examined 50% of the jet pump wedges every
other outage. During RFO 22 (2001) and RFO 24 (2004) 100% of the jet pump
wedge assemblies were examined by VT-1 with no wear indicated. Inspections over
the next inspection cycle of six (6) years, RFO 25 (2005), RFO 26 (2007), RFO 27
(2008), and RFO 28 (2010) five (5) jet pump wedge assemblies will be inspected and
then 25% more over the next 6 years and so forth.

This inspection strategy satisfies the 100% baseline examination requirement using
the prescribed inspection method. The power up-rate has been considered in this
inspection strategy. VY has not commenced with up-rated power conditions as of the
publication date 11/4/04, but is scheduled to commence during cycle 24 (2005).
However core flow is only increasing a small amount (Reference Email 10.5.88) and
remains within the original licensed limit, therefore increased jet pump vibration is
not anticipated (Reference 10.5.89). VY complies with the requiréments of
BWRVIP 41 as amended by the 2004 letter (Reference 10.5.87). This inspection
strategy supercedes the internal commitment outlined above for inspecting 50% of the
jet pump wedge assemblies every other outage

GE SIL 629 also addresses Jet pump restrainer wedges and set screws. This SIL has
no impact on the conduct of jet pump restrainer inspections at Vermont Yankee, as
outlined above and in Reference 10.5.71.

Mixer Inlet

GE SIL No. 465, Supplement 1, recommended visual inspection of the mixer inlets
for detection of deleterious crud deposits. Reference 10.5.44 below provides
Vermont Yankee’s latest response to this GE SIL. It recommends that Vermont
Yankee continue to monitor jet pump performance via the Reactor Engineering Jet
Pump Performance Monitoring Program, which trends various critical parameters
important for tracking jet pump efficiency. This reference also recommends making
no plans to perform additional jet pump internal visual inspections, unless it is
deemed necessary from indications of degraded performance from the trended data. It
may, however, be advisable in the future to perform this inspection (and/or to perform
mixer inlet cleaning) if jet pump performance drops below a critical level.

Mlxerllefuser Circumferential Welds above Diffuser Shell

A baseline inspection of a minimum of 50% of these welds was required within the
current six-year interval, which began December 1997 when BWRVIP-41 was first
published. Because 100% were examined in RFO 21 (1999), these welds do not
require reinspection until the next 12-year interval. After the first twelve-year
interval, inspection of 25% of these welds within each subsequent six-year interval
would be required. This inspection frequency is determined from BWRVIP-41, Table
3.3-1
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BWRVIP-41, in Table 3.3-1, identifies the method of inspection for the mixer and
diffuser circumferential welds as modified VT-1. Per References 5.5.19 and 5.5.22,
the BWRVIP committed to the NRC to replace the MVT-1 method with the EVT-1
method. BWRVIP-41, Paragraph 3.2.4, states that, "In all cases where a (visual)
inspection is recommended. ..a suitable NDE examination technique meeting the
requirements of BWRVIP-03 may be substituted.” Therefore, for these welds an
EVT-1 or a UT technique is acceptable.

Diffuser/Adapter Circumferential Welds below Diffuser Shell

A baseline inspection of 50% of these welds was required at the next refueling outage
following publication of BWRVIP-41. For Vermont Yankee this would have been
during RFO 20 (1998). Baseline inspection of the other 50% of these welds was
required within the first six-year interval. Instead of the above guidance, Vermont
Yankee elected to perform 100% of these welds in RFO 21 (1999) using a UT
technique. Therefore, Vermont Yankee did not comply with BWRVIP-41 as of its
publication for these particular welds. However, those welds were examined within
two cycles of the publication of BWRVIP-41 in accordance with guidelines later
published in BWRVIP-94. After a baseline inspection has been completed within the
first six-year interval, inspection of 50% of these welds is required within each
subsequent six-year interval. This mspectlon frequency is determined from
BWRVIP-41, Table 3.3-1.

The RFO 21 (1999) ultrasonic inspection identified indications in four diffuser welds
(2-DF-2, 3-DF-3, 9-DF-2, and 10-DF-2). Vermont Yankee performed an analysis
(Reference 10.5.69 below) to allow deferral of inspection for the most limiting of

‘these four welds until RFO 23 (2002). The RFO 23 (2002) UT measured flaw lengths

were the same as found in RFO 21 (1999) within the documented NDE accuracy.
These welds were inspected visually from the ID of the jet pump and no cracking was
seen (one weld was also inspected on the OD). Technical Evaluation No.
TE-2003-0021 (Reference 10.5.82) was prepared in order to allow these welds to be
inspected by EVT-1 rather than by UT going forward. Per TE-2003-0021, these
welds are to be inspected every two cycles. If after three successive inspections with
no recorded indications of cracks, TE-2003-0021 states that VY will revert to the
six-year inspection interval specified in BWRVIP-41.

BWRVIP-41, in Table 3.3-1, identifies the method of inspection for the diffuser and
adapter circumferential welds as modified VT-1. Per References 5.5.19 and 5.5.22,
the BWRVIP committed to the NRC to replace the MVT-1 method with the EVT-1
method. BWRVIP-41, Paragraph 3.2.4, states that, "In all cases where a (visual)
inspection is recommended...a suitable NDE examination technique meeting the
requirements of BWRVIP-03 may be substituted.” Therefore, for these welds an
EVT-1 or a UT technique is acceptable.
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10.1.11. Sensing Lines

Representatives from Reactor Engineering and Plant Engineering met on January 13,
1999, and agreed to inspect jet pump sensing lines and their brackets in order to
address the economic consequences of sensing line failure. Vermont Yankee intends
to perform these nonmandatory inspections of the sensing lines in one loop every
other outage. These inspections will be VT-3s.

ASME Section XI Applicability

Inspection of the jet pump riser braces is also governed by ASME Section X1, Table
IWB-2500-1, Category B-N-2, Item No. B13.20, "Interior Attachments Within Beltline," which
requires a VT-1 inspection once each ten-year interval, typically performed at the end of the
interval. The inspection method given above by the BWRVIP requirements (EVT-1) exceeds the
ASME Section XI requirements (VT-1). However, the inspection frequency would be less
conservative — 100% in the first twelve-year BWRVIP interval instead of 100% in the Section XI
ten-year interval — and 50% in subsequent twelve-year BWRVIP intervals thereafter. VY has
submitted a Relief Request (RI-01) for the fourth ten-year Section X1 interval that would allow
using the BWRVIP guidance rather than the Section XI Categories B-N-1 and B-N-2
requirements. VY will perform 1nspect10ns accordmgly, based on the outcome of the Relief
Request.

Other Commitments

This Program supersedes various internal commitments. They are discussed above with regard to
the jet pump beams, riser circumferential welds, riser brace welds, and the restrainer setscrews.

Inspections for Risk to Generation Purposes

There are two jet pump components that are intended to be inspected solely for risk to generation
purposes. These are the restrainer set screws and the sensing lines. Current BWRVIP guidance
(Reference 10.5.87) no longer requires set screw inspections, instead wedge surface inspections
are performed, resultant wear is a good indication of vibration which would require set screw
inspections. Therefore set screw inspection will not be performed unless surface wear is
detected. There is also one case noted above for the mixer inlets where inspections may be
indicated, based on operational performance.
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Lower Plenum

Components in the lower plenum (areas below the core plate) are discussed in other Paragraphs
of this Appendix, as referenced below:

. CRD housings, CRD housing caps, CRD stub tubes — Paragraph 1.0

. Core plate beam fillet welds, core plate rim hold-down bolts, core plate alignment
hardware ~ Paragraph 2.0

. Core shroud support legs, core shroud support baffle plate underside — Paragraph 4.0

o Incore flux monitor housings, incore flux monitor guide tubes, incore flux monitor guide
tube stabilizers ~ Paragraph 8.0

. SLC and core plate AP lines — Paragraph 15.0
In addition, for risk to generation purposes, if access is gained to the lower plenum, the vessel
bottom head and the bottom head drain should be inspected for debris or crud buildup. Debris

and crud are foreign material concerns for the fuel cladding and the bottom head drain line.

Miscellaneous Vessel Internal Attachments
j!ncludmg Steam Dryer, Specimen Holder, Guide Rod)

BWRVIP Document Applicability

Inspection requirements for the core spray, feedwater sparger, and jet pump vessel attachments
are found in other sections of this document. This section will address inspection requirements
for all other vessel internal bracket attachments. BWRVIP-48, published in February 1998,
governs inspection of the reactor vessel internal attachment welds. Vermont Yankee has
complied with this document as of its publication.

However, BWRVIP-48, Table 3-2, states that, "No additional inspections (for the steam dryer
support and hold-down, guide rod, and surveillance specimen holder attachment welds) are
required above those specified in a plant’s ASME Section XTI program.” The inspection
frequency is per ASME Section X1, Table IWB-2500-1, Category B-N-2 (once in each ten-year
interval). One exception is listed in BWRVIP-48, Table 3-2, which requires that steam dryer
support attachment welds that use furnace-sensitized stainless steel or Alloy 182 material be
examined by the modified VT-1 method. The reactor vessel was heat treated subsequent to
welding of these attachment pads. There is no evidence at this time that the steam dryer support
attachment welds were not furnace-sensitized. Per References 5.5.19 and 5.5.22, the BWRVIP
committed to the NRC to replace the MVT-1 method with the EVT-1 method. Therefore the

steam dryer support attachment welds were will-be inspected with the EVT-1 method in RFO 23
(2002).
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ASME Section XI Applicability

The vessel internal attachment welds are examined in accordance with ASME Section X1, Table
IWB-2500-1, Category B-N-2, Item Nos. B13.20 and B13.30. Table IWB-2500-1, Item No.
B13.20, "Interior Attachments within Beltline Region" requires accessible welds to be visually
inspected by the VT-1 method once per ten-year interval. The only interior attachment welds
within the beltline region are the jet pump riser brace attachment welds and the lower
surveillance specimen bracket attachment welds. (Inspection of jet pump riser brace attachment
welds is speciﬁed in Appendix J "Jet Pumps" ) Table IWB-2500-1, Item No. B'13 20, "Interior
VT-1 method once per ten-year interval. Table IWB-2500-1, Item No. B13.30, "Interior
Attachments Beyond Beltline Region", requires accessible welds to be visually inspected by the
VT-3 method once per ten-year interval. Therefore, the surveillance specimen holder bracket
attachment welds will be inspected with the VT-1 method (the upper specimen holder bracket
will be upgraded from a VT-3 method to a VT-1 method), and the steam dryer hold-down
brackets and guide rod brackets will be inspected with the VT-3 method. The steam dryer
support brackets will be upgraded to EVT-1 as per the above BWRVIP direction. (Inspection of
core spray piping bracket attachment welds are specified in the "Core Spray Internal Piping and
Spargers" Section. Inspection of feedwater sparger bracket attachment welds is specified in the
"Feedwater Spargers” Section.) All bracket attachment weld examinations for the third Section
XI ten-year interval were conducted dunng RFO 23 (2002) VY has submitted a Relief Request
(RI-01) for the fourth ten-year Section XI interval that would allow using the BWRVIP guidance
rather than the Section XI Categories B-N-1 and B-N-2 requirements. VY will perform
inspections accordingly, based on the outcome of the Relief Request. However, since the
BWRVIP references ASME Section X1 for the brackets, these inspections would be performed
exactly as stated above. '

Other Commitments

In RFO 16 (1992), cracking in cladding in the vessel head and shell interior was discovered at
Vermont Yankee. The inspection was initiated in response to GE RICSIL No. 050 and GE SIL
No. 539. One of these cracks was adjacent to the dryer support bracket at 215 degrees. It was
determined through ultrasonic manual sizing from the outside of the reactor vessel at this
location that the crack did not propagate into the vessel base-material pressure boundary.
BWRVIP-48, "Vessel ID Attachment Weld Inspection and Flaw Evaluation Guidelines," requires
in Table 3-2, Note (1), that for indications that are detected visually, ultrasonic inspections
should be performed to determine if the indication has propagated into the reactor vessel base
material. Paragraph 3.2.1 states, "For any flaws which are found to have propagated into the base
material, an evaluation should be performed in accordance with the requirements of ASME
Section XI, Paragraph IWB-3600." Vermont Yankee’'s commitment to the NRC in References
12.5.2 and 12.5.9 below follows this logic.

Appendix B
PP 7027 Rev. 3
Page 48 of 65



12.4.

12.5.

APPENDIX B (Continued)

Even though the flaw did not propagate into the reactor pressure vessel boundary, Vermont
Yankee committed to the NRC (References 12.5.2 and 12.5.9 below) to perform successive
examinations similar to ASME Section XI, IWB-2420(b), of this clad crack. In this way, this
clad crack would be treated as if it were indeed a defect that exceeded the ASME Section XI
acceptance criteria, even though it did not. Paragraph IWB-2420(b) requires that areas
containing flaw indications that have been accepted analytically be reexamined during the next
three inspection periods.

RFO 16 (1992) fell in the third period of the second interval. The dryer support bracket flaw was
visually and ultrasonically reexamined in RFO 17 (1993), which fell in the first period of the
third interval. In RFO 20 (1998), this examination was repeated, which satisfied the second
successive reexamination (second period, third interval) for this flaw. During RFO 22 (2001),
the third successive re-examination was completed (third period of the third interval).

Inspections for Risk to Generation Purposes — None. |
References [

12.5.1.  Letter Arthur Shepard to J. J. Cihi (GE), dated September 22, 1970, "Overlay of RPV
Internals Bracket and Pad Areas in Accordance with GE FDI #78"
12.5.2.  Letter Vermont Yankee to USNRC, BVY 92-055, dated April 5, 1992, "Proposed
Alternative for Compliance with 10CFR50.55a Regarding RPV Cladding Indications"”
12.5.3.  Letter Vermont Yankee to USNRC, dated April 10, 1992, "Supplemental Information
Regarding Proposed Alternative for Compliance with 10CFR50.55a Regarding RPV
Cladding Indications"” ' {
12.54.  Letter USNRC to Vermont Yankee, dated April 17, 1992, "Meeting Summary of
April 8, 1992 Meeting To Discuss Vermont Yankee Reactor Vessel Flaws"
12.5.5.  Letter USNRC to Vermont Yankee, dated April 17, 1992, "Disposition of Reactor t
Vessel Cladding Indications Discovered During the March 1992 Refueling Outage At
Vermont Yankee Nuclear Power Station" : j
12.5.6. Memorandum F. J. Helin to PORC, dated April 17, 1992, "Clad Indications Found E
During 1992 Refueling Outage” .
12.5.7. EPRITR-101971, dated February 1993, "Evaluation of Reactor Pressure Vessel Head {
Cracking in Two Domestic BWRs"
12.5.8.  Letter Vermont Yankee to USNRC, dated July 1, 1993, "1993 Refueling Outage i
Vessel Clad Inspection Plans” ‘
12.5.9.  Letter Vermont Yankee to USNRC, dated October 6, 1993, "Reactor Vessel Clad
Inspection during the 1993 Refueling Outage"
12.5.10. BWRYVIP-48, dated February 1998, "Vessel ID Attachment Weld Inspection and Flaw
Evaluation Guidelines"
12.5.11. BWRVIP-52, dated June 1998, "Shroud Support and Vessel Bracket Repair Design
Criteria"
12.5.12. Letter Vermont Yankee to USNRC, dated May 27, 1999, BVY 99-73, "Reactor
Vessel Internal Plans for the 1999 and 2001 Refueling Outages”
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12.5.13.  Letter USNRC to BWRVIP, dated September 29, 1999, "Final Safety Evaluation of
‘Vessel ID Attachment Weld Inspection and Flaw Evaluation Guidelines,
(BWRVIP-48)""

12.5.14.  Action Item / Regulatory Commitment BWRVIP-048-A_01, dated August 5, 2002,
"Evaluate BWRVIP-48-A: Vessel ID Attachment Weld Inspection and Flaw
Evaluation Guidelines"

Orificed Fuel Support Castings
BWR VIP Document Applicability
BWRVIP-47, published in December 1997, governs inspection of the orificed fuel support

castings. However, BWRVIP-47 does not establish any inspection requirements for the orificed
fuel support. Therefore, Vermont Yankee has complied with this document as of its publication.

ASME Section XI Applicability

The orificed fuel support castings are part of the core support structure; however, they are not
integrally welded as stated in the title of ASME Section X1, Table IWB-2500-1, Category B-N-2.
Therefore the orificed fuel support castings are not subject to ASME Section XI. See Reference
13.5.2 below.

Other Commitments ;None.
Inspections for Risk'tt;"(}er{ér‘dti“o‘ﬁﬁlsﬁgpﬂ joses — None.
References

13.5.1. BWRVIP-47, dated December 1997, "BWR Lower Plenum Inspection and Flaw
Evaluation Guidelines" , .

13.5.2. Memorandum C. B. Larsen to D. C. Girroir, dated May 13, 1999, "Definition of Core
Support Structures (ASME Section X1, Category B-N-2)" ,

13.5.3.  Letter USNRC to BWRVIP, dated October 13, 1999, "Final Safety Evaluation of
‘BWRYVIP, BWR Lower Plenum Inspection and Flaw Evaluation Guidelines
(BWRVIP-47),” EPRI Report TR-108727, (TAC No. MA1102)"

13.5.4.  Letter NRC to BWRVIP, dated December 7, 2000, "Acceptance for Referencing of
BWRVIP, BWR Lower Plenum Inspection and Evaluation Guidelines (BWRVIP-47)
for Compliance with the License Renewal Rule (10 CFR Part 54)"
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Specimen Holders
BWRVIP Document Applicability

No BWRVIP Inspection and Evaluation document addresses the specimen holders, which are
considered non-safety related components, with the exception that BWRVIP-48, published in
February 1998, which governs inspection of the reactor vessel internal attachment welds.
Vermont Yankee has complied with this document as of its publication. The requirements for
the specimen holder attachment welds are found in the Miscellaneous Vessel Internal
Attachments section. Per BWR VIP-102, Vermont Yankee is obligated to inform the BWRVIP if
it intends to withdraw any of the surveillance specimen coupons twelve months prior to their
planned withdrawal.

ASME Section XI Applicability

Inspection of the specimen holder attachment welds is also governed by ASME Section X1, Table
TWB-2500-1, Category B-N-2, Item No. B13.20, "Interior Attachments within Beltline Region."
These requirements are also found in the Miscellaneous Vessel Internal Attachments section.

QOther Commitments — None.

Inspections for Risk to Generation Purposes ~ Vermont Yankee has determined that inspection of
the surveillance specimen holders should be performed for loose part issues and to assure that
these assets are preserved. This nonmandatory inspection would coincide with the ten-year
interval bracket inspection. Such an inspection was performed in RFO 23 (2003).

References

14.5.1. BWRVIP-86, dated December 2000, "BWR Integrated Surveillance Program
Implementation Plan

14.5.2. BWRVIP-102, dated June 2002, "BWR Integrated Surveillance Program
Implementation Guidelines
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Standby Liquid Control/Core Plate Delta Pressure
BWRVIP Document Applicability

BWRVIP-27, published in October 1997, governs inspection of the SLC and core plate AP
system. BWRVIP-27-A was issued August 2003. Vermont Yankee has complied with this
document as of its publication.

BWRVIP-27-A asserts that the only safety critical welds in the SLC/Core Plate AP system within
the scope of the BWRVIP are the welds outside the reactor vessel which connect the SLC system
piping to the vessel. BWRVIP-27-A, Paragraph 2.1.5 and Figure 2-5 describe the Vermont
Yankee configuration, which is a stainless steel safe-end welded to a carbon steel forged nozzle
and fabricated by CB&I. VY Drawing 5920-358 shows this configuration and Drawing
5920-5266 shows the replacement safe-end of improved material installed shortly before initial
start-up. The safe-end thickness on both drawings is 7/8". BWRVIP-27-A, Paragraphs 3.3.1 and
3.4.1 state the requirements for the Vermont Yankee configuration; it requires that the
nozzle-to-safe end weld and the safe-end extension be examined volumetrically.

BWRVIP-03 through Revision 5 (December 2002), in Sections 11.4.2 and 11.4.3, contained two
qualifications of UT techniques performed by EPRI that are applicable to the SLC safe-end.
However, those two qualifications were performed on safe-ends that were 12" thick, and neither
qualification applied to a safe-end that is 7/8" thick. Therefore, a volumetric examination
technique had not been demonstrated for this configuration to that date.

BWRVIP-27, Paragraphs 3.3.1 and 3.4.1 also stated that, "until such time as a qualified
volumetric examination is available, enhanced leakage inspection during each Category B-P
pressure boundary leak test should be performed.” An enhanced leakage test is defined as
requiring a view of this joint specifically, rather than as would normally be required by ASME
Section XI, which would be an examination for leakage in the general area. Per BWRVIP-27-A,
insulation removal is required. This was not clarified until BWRVIP-27-A was issued as a draft
in July 2002. Until that time the need for insulation removal was not explicitly stated (in
BWRYVIP-27) and VY did not do such in RFO 20 (1998), RFO 21 (1999), and RFO 22 (2001).

Per BWRVIP-27-A, Paragraphs 3.3.1 and 3.4.1, a surface examination performed every other
refueling outage may be substituted for the enhanced leakage inspection. VY followed this
option for the SLC nozzle-to-safe end weld and the safe end extension in RFO 23 (2002).

BWRVIP-03, Revision 6, Standard 2.6, Section 3.3, states that personnel performing analysis of
dissimilar-metal weld UT data for the SLC system shall be qualified per ASME Section XI,
Appendix VIII, Supplement 10. Personnel have qualified under the detection requirements.
Technical Justification TJ-2004-05 (Reference 15.5.13) was prepared to allow continuation of
surface examinations every other refueling outage because qualifications for sizing have not yet
been determined.
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BWRVIP-03, Standard 2.6, Section 3.3 states, "Personnel performing final analysis and review
of examinations of dissimilar metal welds in the standby liquid control system shall have current
qualification for crack detection, length sizing, and/or depth sizing, as appropriate, in accordance
with ASME Code, Section X1, Appendix VIII, Supplement 10. During late 2002 and 2003

- personnel began qualifying for examination of dissimilar metal welds in accordance with

Appendix VI, Supplement 10. Qualifications of those personnel covered the range of
thicknesses and diameters of the SLC nozzle welds. Therefore, UT of these welds became
mandatory for RFO 24. The only exception to this requirement is that the welds must be ground
flush in accordance with the PDI dissimilar weld UT procedure. The BWRVIP Assessment
Committee has provided an interpretation that if the SLC welds are not ground flush, then the
plant is not obligated to either grind the welds or perform a UT - and may continue doing either
EVT-2 or a PT. However, the recollection is that Vermont Yankee SLC nozzle welds are ground
flush (this will be verified during RFO 24 (2004) and therefore, UT is mandatory. During

RFO 24 (2004) the nozzle to safe-end weld was visually observed and determined inconclusive if
UT could be performed. The weld was not profiled, instead a PT of the weld was performed
with no relevant indications detected. A work tracking LO-VTYL.0O-2004-00541 has been issued
to profile the weld and ultrasonically examine it during RFO 25.

Per BWRVIP-27-A, Paragraphs 3.3.1 and 3.4.1, the desired frequency for ultrasonic examination
is once every 10 years. For scheduling purposes, the ultrasonic examinations performed per
BWRVIP guidance should coincide with the surface examinations required by ASME Section XI
below.

The BWRVIP stated in response to NRC SE Issue 3.2.2 (Reference 1.5.13) that when utilities
have access to the lower plenum due to maintenance activities not related to the inspection
recommendations of the BWRVIP, they will have the opportunity to perform a visual inspection
of a portion of the lower plenum and that results of this inspection will be reported to the
BWRVIP. This will be treated as a commitment for those items listed in 15.4 below.

ASME Section XI Applicability

Inspection of the SLC nozzle-to-safe-end weld is also governed by ASME Section XI, Table
TWB-2500-1, Category B-F, Item No. B5.20, "Reactor Vessel Nozzle-To-Safe End Butt Welds
Less than NPS 4." A surface examination is required once per ten-year interval. This weld and
the requirements for its inspection are also included in the Vermont Yankee Inservice Inspection
Program, PP 7015. (Relief Request RI-01 does not include this scope.)

Other Commitments — None.
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15.4. Inspection for Risk to Generation Purposes

15.5.

Representatives from Reactor Engineering and Plant Engineering met on January 13, 1999, and
agreed that the SLC and core plate AP lines are non-safety related. In addition, inspection of
these lines by themselves would be very costly and time consuming, because they are located
below the core plate and core disassembly would be required. However, in order to address the
economic consequences of failure, the group agreed to perform inspection of these components,
but only if they were made accessible through other vessel activities. These are recommended
inspections and are considered nonmandatory.

References

15.5.1. BWRYVIP-27, dated April 1997, "BWR Standby Liquid Control System/Core Plate
Delta P Inspection Criteria and Flaw Evaluation Guidelines"

15.5.2. BWRVIP-53, dated July 1998, "Standby Liquid Control Line Repair Design Criteria"

15.5.3.  Letter USNRC to BWRVIP, dated April 27, 1999, "Safety Evaluation of the
BWRYVIP, ‘BWR Standby Liquid Control System / Core Plate Inspection and Flaw
Evaluation Guidelines (BWRVIP-27),‘ EPRI Report TR-107236 (TAC No. M98708)"

15.5.4.  Letter Vermont Yankee to USNRC, dated May 27,1999, BVY 99-73, "Reactor
Vessel Internal Plans for the 1999 and 2001 Refueling Outages"

15.5.5. Memorandum M. P. Dugan to D. C. Girroir, dated June 29, 1999, "SLC Weld

. # N10-SE, Nozzle to Safe-end Examination”
15.5.6.  Letter USNRC to BWRVIP, dated December 20, 1999, "Acceptance for Referencing
: of Report, ‘BWRVIP, BWR Standby L1qu1d Control System / Core Plate Inspection
and Flaw Evaluation Guidelines (BWRVIP-27),* for Compliance with the License
Renewal Rule" “ o

15.5.7.  Memorandum C. B. Larsen to D. C. Girroir, dated June 29, 1999, "Status Of SLC
Safe-End Examination Technique and Prognosis for Examination In RFO 23
(Rev. 1)"

15.5.8.  Action Item / Regulatory Comrmtment UND- 2002 074 07, dated March 21, 2002,
"Standby liquid control nozzle-to-safe-end weld should be inspected in accordance
with current industry guidance”

15.59.  Action Item / Regulatory Commitment BWR VIP-027_ 01 dated June 12, 2002,
"Evaluate BWRVIP-27 Revised Inspection Recommendations for SLC Penetrations"

15.5.10. Draft BWRVIP-27-A, dated July 2002, "BWR Standby Liquid Control System/Core

'~ Plate Delta P Inspection Criteria and Flaw Evaluation Guidelines"

15.5.11. Action Item / Regulatory Commitment BWRVIP-027-A_01, dated August 5, 2002,
"Evaluate BWRVIP-27-A ‘BWR SLC/Core Plate Delta P Inspection & Flaw
Evaluations Guidelines" o L _

15.5.12. BWRVIP-27-A, dated August 2003, "BWR Standby Liquid Control System/Core
Plate Delta P Inspection Criteria and Flaw Evaluation Guidelines"

15.5.13.  Technical Justification TJ-2004-05, dated March 26, 2004, "Justification for Deferral
for UT of SLC Safe-end"
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Steam Dryer

BWRVIP Document Applicability

No BWRVIP Inspection and Evaluation d¢ument addresses the steam dryer, which is
considered a non-safety related componen:. with the exception that BWRVIP-48, published in
February 1998, governs inspection of the r=actor vessel internal attachment welds. Vermont
Yankee has complied with this document : - of its publication. The requirements for the steam

dryer support and hold-down attachment v -!ds are found in the Miscellaneous Vessel Internal
Attachments section of this Program.

ASME Section XI Applicability

Inspection of the steam dryer support an¢  :ld-down attachment welds is also governed by
ASME Section X1, Table WB-2500-1, ¢ :gory B-N-2, Item No. B13.30, "Interior Attachments
Beyond Beltline Region." These require: ats are found in the Miscellaneous Vessel Internal
Attachments section of this Program.

Other Commitments — GE SIL 644 (Refe  1ce 16.5.7) was issued in August 2002 to address the
Quad Cities steam dryer cover plate failu- following power uprate. VY inspected the dryer
cover plate welds during RFO 23 (2002)  accordance with the SIL’s recommendations because
of the planned uprate following RFO 24. 1 addition, GE recommended looking at the steam
drver sta-- *entation penetration nd this examination was also performed in RFO 23
pplement 1 (Refe :nce 16.5.15) was issued in September 2003 to

“ities steam dryer -ailure following power uprate — this time in the outer

= vertical hood pl: 2. Extended Power Uprate Task T0305

wales vt Au.. ..., hich addresses flo induced vibration of the vessel internals, in Section
4 4.1 recomrnended modification of the st -am dryer hood vertical plates and the outer cover
- id" "= *ninspections perforr: :d in accordance with SIL 644, Supplement 1.

ued these modif: :tions and inspections in RFO 24 (2004) in accordance
ference 6.5.18).

The mod;..cauions and repairs consisted « : 1) cutting out the existing ¥2" vertical and horizontal
plates on each of the two Outer Hoods ar: ' replacing them with 1" thick places; 2) removing the
ir diagonal braces inside the Outer Ho: 1s; 3) replacing the 14" thick horizontal cover plates

tniat are adjacent to the steam outlet nozz’ s; 4) installing three gussets on the lower section of
each Outer Hood; 5) removing the old T .-Bars and installing eight mitigation Tie-Bars with
support gussets on the outer Tie-Bars; 6 -epairing crack indications at weld location V-02-90
and V-02-270; 7) installing reinforceme. . hardware in the areas behind the lifting lugs near the
outer plenum vertical welds; and 8) add: .g new tack welds to the four leveling screws. Vermont
Yankee committed to performing a detai’ :d inspection of the steam dryer during the next
refueling outage RFO 25 (2005) and duri":g the two subsequent refueling outages RFO 26 (2007)
and RFO 27 (2008) in accordance with C'E-SIL-644 Revision 1 as part of the EPU (Reference
16.5.19).
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In parallel with the steam dryer modification activities GE began In Vessel Visual Inspection of
the steam dryer in accordance with the recommendations of SIL 644 Supplement 1. The
inspection included a VT-1 and VT-3 on the interior and exterior of the steam dryer according to
GE Procedure GE-VT-203 Version 9. The results of these inspections are documented in Steam
Dryer IVVI Final Report VYR24-04-MJ525 (Reference 16.5.20). One crack indication was
found in welds OP-V19-180 and VO2-270. These welds are located at the 215 azimuth behind
lifting lug "C."

Inspection for Risk to Generation 0ses

Representatives from Reactor Engineering and Plant Engineering met on January 13, 1999, and
agreed that the steam dryer (other than the support and hold-down attachment welds) is
non-safety related. However, the group agreed that some inspection may be warranted for risk to
generation reasons. The inspection may be performed off of critical path in the equipment pool.
Therefore, this nonmandatory inspection of the lifting lugs and associated hardware is intended to
be performed every fourth refueling outage. '

During RFO 20 (1998) several cracked tack welds on the steam dryer jacking bolts for the lifting
eyes were discovered. These particular tack welds were reexamined in RFO 21 (1999). No
changes from the previous examination were noted, so it was determined per Reference 16.5.6
that no further inspections of these tack welds are recommended until its next regularly
scheduled inspection.

References

16.5.1.  GE SIL No. 474, dated October 26, 1988, "Steam Dryer Drain Channel Cracking"

16.5.2. Memorandum C. B. Cameron to R. E. McCullough, dated December 8, 1988,
"Preliminary Review to SIL-474

16.5.3.  Memorandum R. P. Lopriore to W. L. Wittmer, dated June 19, 1989, "Commitment

- e S T W T e CHlee .

16.54. GE SIL No. 558, dated April 22, 1993, "Steam Dryer Damage Prevention"

16.5.5. Memorandum D. J. Rollins/M. Selling to M. P. Dugan, Revision 1, dated April 17,
1998, "Inservice Discrepancy Report 98-004, 98-005, 98-006 — Inservice Inspection
of Tack Welds on Steam Dryer Lifting Lug Assemblies”

16.5.6. Memorandum D. J. Rollins/M. Selling to S. D. Goodwin, dated November 23, 1999,
"Inservice Discrepancy Report 99-019 ~ Inservice Inspection of Steam Dryer”

16.5.7. GE SIL 644, dated August 21, 2002, "BWR/3 Stecam Dryer Failure"

16.5.8.  Action Item / Regulatory Commitment SIL-0644_01, dated August 26, 2002,
"Evaluate GE SIL 644: BWR/3 Steam Dryer Failure"

16.5.9.  NRC Information Notice 2002-26, dated September 11, 2002, "Failure of Steam
Dryer Cover Plate after a Recent Power Uprate”

16.5.10.  Action Item / Regulatory Commitment INF-2002-026_01, dated September 16, 2002,
"Failure of Steam Dryer Cover Plate after a Recent Power Uprate"

16.5.11. OE16492 - PRELIMINARY REPORT, dated June 30, 2003, "Reactor Vessel Steam
Dryer Structural Steel Bracing Degraded"
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16.5.12.  Action Item / Regulatory Commitment OE-16492_01, initiated July 8, 2003, "Reactor
Vessel Steam Dryer Structural Steel Bracing Degraded”

16.5.13. NRC Information Notice 2002-26, Supplement 1, dated July 21, 2003, "Additional
Failure of Steam Dryer After a Recent Power Uprate”

16.5.14.  Action Item / Regulatory Commitment INF-2002-026 S1_01, dated August 6, 2003,
"Additional Failure of Steam Dryer After a Recent Power Uprate"

16.5.15. GE SIL-644, Supplement 1, dated September 5, 2003, "BWR Steam Dryer Integrity"

16.5.16. Action Item / Regulatory Commitment SIL.-0644S1_01, initiated September 8, 2003,
"BWR Steam Dryer Integrity"

16.5.17. Extended Power Uprate Task T0305, GE-NE-0000-0016-4161-01, dated December
2003, "RPV Flow Induced Vibration"

16.5.18. VYDC 2003-12, dated January 2004, "Steam Dryer Strengthening”

16.5.19. Attachment 4,Vermont Yankee Nuclear Power Station Proposed Technical
Specification Change No. 263 - Supplement No. 13 "Extended Power Uprate
Response to Steam Dryer Action Items Commitments," BVY 04-097.

16.5.20. Vermont Yankee Nuclear Power Station Steam Dryer Modifications and Repairs,
VY-RFO 24 Refueling Outage, April 2004, Report Number VYR24-04-MJ525.

16.5.21. GE-SIL-644 Revision 1, dated 11/04 "BWR Steam Dryer Failure”

Steam Separator/Shroud Head
(Including Hold-down Bolts)

BWRVIP Document Applicability

No BWRVIP Inspection and Evaluation document addresses the steam separator, shroud head, or
shroud head hold-down bolts. These are considered non-safety-related components.

ASME Section XI Applicability

There are no ASME Section XI inspection requirements that apply to the steam separator, shroud
head, or shroud head hold-down bolts.

Other Commitments — None.

Inspection for Risk to Generation Purposes

Representatives from Reactor Engineering and Plant Engineering met on January 13, 1999, and
agreed that the steam separator/shroud head is non-safety related. However, the group also
agreed that some inspection may be warranted for risk to generation reasons. This inspection
may be performed off of critical path in the equipment pool. Therefore, this nonmandatory
inspection of the lifting lugs and associated hardware is intended to be performed every fourth
refueling outage.
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The shroud head hold-down bolts are considered non-safety related. These bolts were replaced
as part of the shroud tie-rod repair in RFO 19 (1996). The replacement bolts were of a new
design. There have been no materials problems associated with the new design of shroud head
hold-down bolts and no inspections are recommended at this point.
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17.5.,5. Memorandum S. K Naeck to T. A. Watson, dated October 5, 1993, "GE SIL No. 433
Supplement 1 Shroud Head Bolt Failures"

17.5.6.  Event Report ER#95-0267, dated April 1995, "Shroud Head Bolt Cracking”
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Commitments”

17.5.11. Letter D. B. Drendel (GE) to B. R. Buteau, dated April 18, 1995, "Operation with
Less Than the Full Complement of Shroud Head Bolts"

17.5.12. Memorandum T. A. Watson to R. E. McCullough, April 25, 1995, "Re: Shroud Head
Bolt Failures, Perform Ultrasonic Testing of Shroud Head Bolts During 1995

Refueling Outage"

17.5.13. Memorandum T. R. Osterhoudt to PORC, dated April 26, "Operation with Degraded
Shroud Head Bolts"

17.5.14. Memorandum J. T. Meyer toD. A Reid, dated August 16, 1995 "Rev1ew of LERs
ERs"

17.5.15. Memorandum T. A. Watson to R. E. McCullough, dated September 25, 1995,
"Shroud Head Bolts, UND95019_01"

17.5.16. Memorandum T. A. Watson to R. E. McCullough, dated May 10, 1996, "Shroud
Head Bolts Unlatching, ER950267_02"

17.5.17. ER 20022538, dated October 10, 2002, "Two shroud head bolts had spring loaded
keeper retainer nuts that would not spring up into place around the tensioning nut"
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18.1.

APPENDIX B (Continued)

Top Guide

BWRVIP Document Applicability

BWRVIP-26, published in December 1996, governs inspection of the top guide. Vermont
Yankee was not able to immediately comply with the inspection method as specified in
BWRVIP-26 as of its publication. However, Vermont Yankee began examination in accordance
with this document (with the exception of access, as described below) as of RFO 21 (1999) ~
within two cycles of the publication of BWRVIP-26 in accordance with guidelines later
published in BWRVIP-94.

BWRVIP-26, Table 3-2, requires inspection of three components for BWR/4 plants without
installed wedges: aligner pin assemblies, hold-down assemblies, and the top guide rim weld. The
top guide rim weld does not exist at Vermont Yankee and is therefore exempt.

According to BWRVIP-26, Table 3-2, welds in two adjacent aligner pin assemblies are to be
inspected every other refueling outage with the VT-1 method, unless a plant-specific analysis is 1 -
performed to show that less than 20% of the weld is required. Prior to RFO 23 (2002), this -
analysis was performed and documented in VYC-2218 (Reference 18.5.39). Therefore, no

inspection of the top guide aligner pin assemblies is required. Prior to RFO 23 (2002), a best f
effort VT-1 of the aligners was performed every other refueling outage. Such an examination

was performed during RFO 19 (1996) on the aligner assemblies at 162 and 252 degrees, and

again during RFO 21 (1999) on the aligner assemblies at 72 and 162 degrees. (If inspection of

the top guide aligner assemblies ever becomes necessary again, there is sufficient weld length
accessible for a VT-1 inspection in the aligner socket that is welded to the shroud ledge. On the
other hand, the welds in the aligner socket that is welded into the top guide are not easily -
accessible for inspection; however, it could be argued that the two abutting aligner "Lego” blocks
perform the same function as the aligner socket that is welded into the top guide. The aligner E
"Lego" blocks were verified to be in position with the VT-3 inspection method. Also, see
Reference 18.5.32.)

According to BWRVIP-26, Table 3-2, a VT-1 inspection of two hold-down assemblies 180
degrees apart, where the hold-down latches to the shroud, are to be inspected every other |
refueling outage. Such an examination was performed in RFO 21 (1999) on the hold-down

assemblies at 18° and 198° and in RFO 23 (2002) on the hold-down assemblies at 108° and 288°. l
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18.2.

APPENDIX B (Continued)

Vermont Yankee is not now planning to install top guide wedges. (There are no inspection
requirements identified in Table 3-2 of BWRVIP-25 for BWR/4 plants with installed wedges.) If

- Vermont Yankee ever does install wedges they may require some periodic inspection.

BWRVIP-50, Paragraph 10.2, states, "Inspections required for the entire repaired top guide/core
plate structures for the remaining life of the unit, shall be specified commensurate with design
considerations and code requirements applicable to the specific design. This shall include
inspections of the repair hardware and inspection of the reactor internal components utilized for
repair anchorage." These inspection requirements would be delivered as a piece of the wedge
design scope. Barring any guidance, the new wedges would all be reinspected after one cycle of
operation. Thereafter, two wedges would be alternately inspected every third outage This
would ensure that all four top guide wedges are mspected every ten years.

Internal commitments in References 18.5.17 and 18.5.19 below to address GE SIL No. 588 will
no longer be applicable with the BWRVIP inspection strategy adopted herein. These
commitments are considered revised accordingly, with the issuance of this document.

Cracking in grid beams has been discovered at Oyster Creek. BWRVIP-26, Paragraph 3.2.2,
states that, for now, no inspection is required for the grid beams, but that this recommendation
will be reevaluated after the Oyster Creek inspection and sample results have been evaluated by
the BWRVIP. EPRI issued a report (Reference 18.5.37) that characterizes these cracked
specimens. The report does not categorically state that the cause of the cracking in the top guide
beam was IASCC, but it would be difficult to conclude otherwise given the reported data.
Consequently, the BWRVIP will have to revisit BWRVIP-26 for top guide beam cracking and
inspection recommendations. The subJect EPRI; report does not contain any recommendations or
guidance, so no action is necessary at this time. (See commitment to GE SIL No. 554 below for
further discussion of top guide grid beam inspection.)

ASME Section XTI Applicability

The top guide is part of the core support structure; however, the top guide is not integrally
welded as stated in the title of ASME Section X1, Table IWB-2500-1, Category B-N-2.
Therefore the top guide is not subject to ASME Section XI. See Reference 18.5.28 below.
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16, .

18.5.

APPENDIX B (Continued)

Other Commitments

In References 18.5.6 and 18.5.22 below, Vermont Yankee committed to perform examinations as
recommended by GE SIL No. 554. This GE SIL recommends inspection of top guide grid
beams, as they become accessible during the normal course of refueling outages. In Reference
18.5.25 below, Vermont Yankee stated that following RFO 21 (1999), inspection of the top guide
grid beams will revert to that recommended by the BWRVIP. However, Reference 18.5.30
stated that top guide grid beams in four cells will be inspected until further notice. A change to
that commitment was forwarded to the NRC in Reference 18.5.34. BWRVIP guidance governed
inspection of the top guide grid beams until January 2004. As part of the power uprate approval
process, VY committed in BVY 04-008 (Reference 18.5.40) to perform inspections of the top
guide grid beams in accordance with SIL 554 requirements. VY committed to perform
inspection of top guide components in the refueling outage following power uprate. Enhanced
visual testing (EVT-1) of top guide grid beams will be performed in accordance with SIL 554
following sample selection and inspection frequency of BWRVIP-47 for the CRD guide tubes.
In other words, VY will perform inspection of 10% of the total population of cells within twelve
years, W’ -half (5%) to be completed within six years. The six-year intervals at Vermont
Yanice wu.  defined to be the same as those for the CRD guide tubes. The first top guide grid
beam £ 22 :rval aligns with the CRD second six-year interval and is defined as RFO 24
00 (2005), RFO 26 (2007), and RFO 27 (2008). The second top guide grid beam -

. will coincide with the CRD third 6-year interval which begins with RFO 28
(2010 j and includ- - RFO 29 (2011). The sample is chosen from the cell locations where control
blades will be 1 = Selection of the cells will also be biased to the highest fluence areas
in the ton gui~ vever, Vermont Yankee reserves the right to modify the above inspection

s WRVIP-26 be revised in the future.

LpeCt: o3 for Ris -zration Purposes
=g WS Uh § L Lo subcomponents that are to be inspected solely for risk to generation
"7 ™ fone quadrant of the top guide rim bolts and the cover sheet bolts is
1. " »very fourth refueling outage on a rotating basis. These components
are no: . 2se nonmandatory inspections would only be performed for loose

narts COnw Silio

B
o

18.5.1. s . SIL No. 059, Revision 0, dated May 31, 1991, "Top Guide Crack Indication"

18.5.2. Letter C. B. Cameron to A. D. Himle, dated July 22, 1991, regarding SIL 462,
RICSIL054, RICSILOS59 and GE support for possible inspection findings

18.5.3.  Memorandum C. B. Cameron to R. E. McCullough, dated August 5, 1991

18.54.  GE SIL No. 554, dated April 6, 1993, "Top Guide Cracking"

18.5.5. Memorandum R. A. Woehlke/K. B. Spinney to T. G. Stetson, dated May 24, 1993,
"Application of SIL No. 554 to VY"

18.5.6. Memorandum T. G. Stetson to R. E. McCullough, dated June 14, 1993, "Top Guide
Cracking"

Appendix B
PP 7027 Rev. 3
Page 61 of 65

PR



oo i

18.5.7.
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18.5.23.
18.5.24.
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18.5.28.

18.5.29.

APPENDIX B (Continued)

Memorandum T. G. Stetson to C. B. Cameron, dated July 19, 1993, "Delaying
Commitment SILO554RE1" =

Service Request T. G. Stetson to D. C. Porter, dated February 15, 1994, "Service
Request to Determine Radial Flux Proflle On Vermont Yankee Top Guide" (Later
Canceled)

Letter R. C. Hooper (GE) to F. J. Helin, dated May 4, 1994, "Follow-up Questions
Asked During Our April 11, 1994, Meeting"

Memorandum F. J. Helin to D. C. Porter, dated May 10, 1994, "Cancel Service
Request (94-18); Radial Flux Profile On Top Guide Evaluation”

GE RICSIL No. 071, Revision 0, dated November 22, 1994, "Top Guide and Core
Plate Cracking"

Letter from BWRVIP to USNRC, dated January 3, 1995, "Request for Information
Regarding the Impact of BWR Core Plate and Top Guide Ring Cracking"

GE SIL No. 588, dated February 17, 1995, "Top Guide and Core Plate Cracking"
NRC Information Notice 95-17, dated March 10, 1995 "Reactor Vessel Top Guide
and Core Plate Cracking"

GE SII. No. 588, Revision 1, dated May 18, 1995, "Top Guide and Core Plate
Cracking" ‘

Memorandum T. G. Stetson to R.E. McCuIlough dated February 5, 1996, "Response
to Commitment RICSILO71 on Top Guide and Core Plate Cracking"
Memorandum T. G. Stetson to R. E. McCullough, dated February 5, 1996, "Response

" to Commitment SILO588 on Top Guide and Core Plate Cracking”

Memorandum T. G. Stetson to R. E. McCullough, dated February 5, 1996, "Response
to Commitment INF95017 on Top Guide and Core Plate Cracking"

Memorandum T. G. Stetson to R. E. McCullough, dated July 11, 1996, "Response to
Commitment SILO588_01"

Memorandum T. G. Stetson to F. J. Helin, dated September 18, 1996,
"Recommendations for Remaining Top Guide Beam Inspections”

BWRYVIP-26, dated December 1996, "BWR Top Guide Inspection and Flaw
Evaluation Guidelines"

Letter Vermont Yankee to NRC dated September 30, 1997, "Vermont Yankee’s Plans
for the 1998 and 1999 Refueling Outages Regarding Reactor Vessel Internals”

Letter NRC to Vermont Yankee dated March 25, 1998, "Plans for the 1998 and 1999
Refueling Outages Regarding Reactor Vessel Internals — Vermont Yankee Nuclear
Power Station"

BWRVIP-50, dated May 1998, "Top Guide/Core Plate Repair Design Criteria"
Memorandum T. G. Stetson to F. J. Helin, dated September 18, 1998,
"Recommendation for Remaining Top Guide Beam Inspections”

Memorandum T. G. Stetson to R. E. McCullough, dated December 23, 1998,
"Response to Commitment UND96055"

Memorandum E. J. Taintor to D. C. Girroir, dated April 23, 1999, "Accessibility
Following Installation of Proposed Top Guide and Core Support Assemblies”
Memorandum C. B. Larsen to D. C. Girroir, dated May 13, 1999, "Definition of Core
Support Structures (ASME Section X1, Category B-N-2)"

Memorandum C. B. Larsen to D. C. Girroir, dated May 13, 1999, "1999 Top Guide
Grid Inspection Plans"
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19.1.

19.2.

APPENDIX B (Continued)

18.5.30. Letter Vermont Yankee to USNRC, dated May 27, 1999, BVY 99-73, "Reactor
Vessel Internal Plans for the 1999 and 2001 Refueling Outages”

18.5.31. Letter USNRC to BWRVIP, dated September 29, 1999, "Final Safety Evaluation of
‘BWR Top Guide Inspection and Flaw Evaluation Guidelines (BWRVIP-26)’"

18.5.32. Letter Vermont Yankee to USNRC, dated October 29, 1699, BVY 99-137, "Deferral
of Top Guide and Core Plate Wedge Installation”

~ 18.5.33.  Memorandum D. C. Girroir to P. B. Corbett, dated May 9, 2000, "Cost of Top Guide
Inspections”

18.5.34. Letter Vermont Yankee to USNRC, dated June 6, 2000, BVY 00-56, "Change in
Inspection Plans for the Top Guide Grid Beams"

18.5.35. Letter Vermont Yankee to USNRC, dated September 26, 2000, BVY 00-89,
"Cancellation of Top Guide and Core Plate Wedge Installation”

18.5.36. Letter NRC to BWRVIP, dated December 7, 2000, "Acceptance for Referencing of
BWRVIP, BWR Top Guide Inspection and Evaluation Guidelines (BWRVIP-26)
Report for Compliance with the License Renewal Rule (10 CFR Part 54)"

18.5.37. EPRI Report 1003422, dated May 2002, "Analytical Transmission Electron
Microscopy (ATEM) Characterization of Stress Corrosion Cracks in LWR-Irradiated
Austenitic Stainless Steel Core Components” '

18.5.38.  Action Item / Regulatory Commitment BWRVIP-26-A_01, dated August 5, 2002,
"Evaluate BWRVIP-26-A: BWR Top Guide Inspection and Flaw Evaluation
Guidelines"

18.5.39. VY Calculation VYC-2218, Revision 0, dated November 25, 2002, "Structural
Evaluation of RPV Top Guide Aligner"

18.5.40. BVY 04-008 Attachment 1-CPPU Submitted RAI Response, dated January 31, 2004.

Vessel Cladding

BWRVIP Document Applicability

BWRVIP documents do not contain any specific inspection requirements for vessel cladding.

ASME Section XTI Applicability

The cladding is outside the scope of ASME Section XI. The examination volumes shown in
Figures TWB-2500-1 specifically exclude the cladding.
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Other Commitments

In RFO 16 (1992), cracking in cladding in the vessel head and shell interior was discovered at
Vermont Yankee. The inspection was initiated in response to GE RICSIL No. 050 and GE SIL
No. 539. A large sample of these clad cracks was ultrasonically sized. It was determined
through this ultrasonic manual sizing, in conjunction with a statistical analysis, that none of the
cracks propagated into the vessel base-material pressure boundary. Even so, Vermont Yankee
committed to the NRC in References 19.5.6 and 19.5.14 below to perform successive
examinations similar to ASME Section XI, IWB-2420(b), of a sample of clad cracks. In this
way, the clad cracking would be treated as if these were indeed defects that exceeded the ASME
Section XTI acceptance criteria, even though they do not. Paragraph IWB-2420(b) requires that
areas containing flaw indications that have been accepted analytically be reexamined during the
next three inspection periods.

RFO 16 (1992) fell in the third period of the second interval. The vessel cladding was visually
and ultrasonically reexamined in RFO 17 (1993), which fell in the first period of the third
interval. Reference 19.5.14 below contains a commitment to the NRC to perform a similar clad
inspection to the RFO 17 (1993) reexamination once each period for the next two periods. In
RFO 19 (1996), the reactor vessel shell welds were examined using an automated ultrasonic
technique (Reference 19.5.20). This constituted a very large sample of the vessel interior surface
and was used to also serve as the second successive reexamination (second period, third interval)
of the cladding flaws. During RFO 23 (2002), the third successive re-examination was completed
(third period of the third interval). Reference 19.5.21 documented closure of the Reference
19.5.14 commitment; summarized the four inspections of the vessel clad cracking; and concluded
that there was no evidence that clad cracks have penetrated into the base material.

Clad cracking will continue to be monitored through the following mechanism. Approximately
every ten years, the vessel shell welds will be examined in accordance with ASME Section XI
and BWRVIP-05. This is next scheduled to occur in RFO 24 (2004). Most of the vessel clad
cracking was found to be located in areas of manually applied cladding. The manually applied
cladding coincides with the vessel weld locations because of the original vessel fabrication
sequence. Therefore, a large sample of clad cracked areas will be examined every ten years.
This will give a very good indication of whether the clad cracks are likely to become a problem.

Inspections for Risk to Generation Purposes — None

References

19.5.1. GE RICSIL No. 050, dated April 23, 1990, "Reactor Vessel Head Clad Cracking"

19.5.2. Memorandum C. B. Cameron to R. E. McCullough, dated April 24, 1990,
"Preliminary Review to RICSIL-050"

19.53. NRC Information Notice No. 90-29, dated April 30, 1990, "Cracking of Cladding and
Its Heat-Affected Zone In the Base Metal of a Reactor Vessel Head"

19.54. Memorandum J. R. Hoffman to D. C. Girroir, dated June 8, 1990, "Input for AP0028
Close-out of NRC I. N. 90-29 and 90-32"

19.5.5. GE SIL No. 539, dated November 5, 1991, "RPV Head Clad Cracking"
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Letter Vermont Yankee to USNRC, BVY 92-055, dated April 5, 1992, "Proposed
Alternative for Compliance with 10CFR50.55a Regarding RPV Cladding Indications"
Letter Vermont Yankee to USNRC, BVY 92-056, dated April 10, 1992,
"Supplemental Information Regarding Proposed Alternative for Compliance with
10CFR50.55a Regarding RPV Cladding Indications”

Memorandum F. J. Helin to PORC, dated April 17, 1992, "Clad Indications Found
During 1992 Refueling Outage"

Letter USNRC to Vermont Yankee, dated April 17, 1992, "Meeting Summary of
April 8, 1992 Meeting To Discuss Vermont Yankee Reactor Vessel Flaws"

Letter USNRC to Vermont Yankee, dated April 17, 1992, "Disposition of Reactor
Vessel Cladding Indications Discovered During the March 1992 Refueling Outage At
Vermont Yankee Nuclear Power Station”

EPRI TR-101971, dated February 1993, "Evaluation of Reactor Pressure Vessel Head
Cracking in Two Domestic BWRs"

Letter Vermont Yankee to USNRC, dated July 1, 1993, "1993 Refueling Outage
Vessel Clad Inspection Plans"

Memorandum C. B. Larsen to J. R. Hoffman, dated September 9, 1993, "RPV Clad
Crack Investigation”

Letter Vermont Yankee to USNRC, BVY 93-112, dated October 6, 1993, "Reactor
Vessel Clad Inspection during the 1993 Refueling Outage CAR92016MEC3"
Memorandum T. G. Stetson to R. E. McCullough, dated October 12, 1993, "Response
to Commitment CAR92016RE1"

D. C. Girroir to G. Cappuccio, dated May 26, 1994, "CAT A Item: Dryer Support
Bracket Inspections”

Memorandum G. A. Wallin to R. E. McCullough, dated April 18, 1995, "Response to
Commitment CAR92016RE2"

Memorandum T. G. Stetson to R. E. McCullough, dated July 20, 1995, "Cancehng
Commitments CAR92016RE3 and CAR92016RE4"

Letter VYNPC to USNRC, BVY 96-105, dated September 10, 1996, "Augmented
Examination of the Vermont Yankee Reactor Pressure Vessel Shell Welds"

SwRI Final Report, dated December 1996, Reactor Vessel Shell Weld Inspection
Report

Memorandum C. B. Larsen to D. C. Girroir, dated October 21, 2002, "Evaluation of
Clad Crack Indications under the Reactor Head and in the Vessel"
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APPENDIX C
Technical Justifications

Table 1 — Technical Justification Index

No. ID Approved Title BWRVIP Reference

1 TE-2003-0021 | 04/09/03 | Justification to Revert to EVT-1 Inspection of Jet Pump BWRVIP-41, Section 3.2.4,
Circumferential Welds with UT Indications Table 3.3-1

2 TE-2003-0023 | 07/07/03. | Technical Assessment For Delaying Hydrogen Injection Into | BWRVIP-79, Table 4-5a

’ ' - | The Reactor Core '

3 TJ 2003-03 08/18/03 | Justification to Perform Less Than 5% of CRD Guide Tube BWRVIP-47-A, Table 3.2-1
Weld Exams within the First Six-Year Interval

4 TJ 2003-04 08/18/03 | Continued Operation without a Feedwater Zinc Injection BWRVIP-79, Section 3.2.3.3,
System BWRVIP-107, Section 5.1

5 TJ 2003-05 12/17/03 | Feedwater Copper Concentrations Above Recommended ‘| BWRVIP-79, Table 4-6, Note ¢
Limits : ,

6 TJ-2004-01 03/26/04 | Justification for Alternative Inspection of Core Plate Rim BWRVIP-25, Section 3.2.2.2,

.| Hold-down Bolts Table 3-2
7 TI1-2004-02 03/26/04 | Justification for Deferral of Inspection of Inaccessible Welds | BWRVIP-18, Section 3.2.4,
BWRVIP-41, Table 3.3-1

8 TE-2004-0018 | Inreview | Justification to Inspect Portions of Shroud Horizontal Welds | BWRVIP-76, Section 3.2,
Hl, H2, and H3 On the OD In Lieu of the Top Guide Spacer | gection 2.2.1, Section 2.2.2,
Block Wel@s, thg Shroud Flange Ring Segment Welds, and Figure 2-3
the Top Guide Ring Segment Welds

9 TJ-2004-04 03/26/04 | Justification to Defer Inspection for Detection of Transverse | BWRVIP-104, Section 9.2
Flaws In Shroud Support Weld H9

10 TJ-2004-05 03/26/04 | Justification for Deferral for UT of SLC Safe-end BWRVIP-27-A, Sections 3.3.1

and 3.4.1
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Appendix C (Continued)

" 04/03/6

Technical Evaluation No. 2003-0021

Technical Evaluation No. TE-2003-0021

Title' J’ustxfieauon to Revert to EVT-1 Inspection of Jet Pump ercumferentxal
WeldsmthUTIndmcauons S

o QA (Safety Class. OQA, or Vital Fire) C1 Non QA (Non-Safety) (Check One) -

Mmmmawndumafﬂwmndzﬂonarmonﬁrﬂurcquc.mdwstatmgﬂwmszblgcwdition
mdrixcdxazdrmltx State the scope of the requested TE.)

Vermont Yankee desires to use EVT-1 (enhanced visual testing) for subsequent inspections of )

six jet pump welds with reported UT (ultrasonic testing) indications, rather than continue
reexamipation by UT of those welds. This TE justifies this decision.

The BWRVIP was initially formed out of the BWROG to address inter-granular stress corrosion
cracking (IGSCC) of reactor internals. Vermont Yankee is bound by certain commitments to
follow the guidance of the BWRVIP (References 1A through 1G). BWRVIP-94 (Reference 1F),
Appendix A states that a technical justification shall be required when utility methodology is
inconsistent with the intent of the supporting BWRVIP guidelines.

BWRVIP-41, “BWR Jet Pump Assembly InSpectxon and Flaw Evaluation Guidelines”

(Reference 2A), in Table 3.3-1 requires examiration of 50% of RS-1 (thermal. sleeve—to—elbow)

welds, DF-2 (chffnser she]l‘to-tailpipe) welds, and DE-3 (diffuser, taﬂplpe-to-adapter) welds
" (among many others) every inspection cyclé. “Thspection cyclé™ i§ definéd in BWRVIP-41,

Section 3.2.1, as six years. The method of inspection that is required per BWRVIP-41 is MVT-1
(modified visual testing). Per Reference 2C, the BWRVIP committed to the NRC to replace the
MVT-1 method with the EVT-1 method (enhanced visual testing). The NRC final SER of
BWRVIP-18 (Reference 2D), reflects this agreement. BWRVIP-41, Paragraph 3.2.4, states that,
“In all cases where a [visual] inspection is recommended...a suitable NDE éxamination
technique meeting the requirements of BWRVIP-03 may be substituted.” Therefore, for these
welds, EVT-1 or UT (ultrasonic testing) is acceptable.

Vermont Yankee elected to perform inspection of the RS-1 welds (among others) using UT in
RFO 20 (1998). The ultrasonic inspection identified indications on four RS-1 welds: weld
numbers N2B-RS-1, N2C-RS-1, N2H-RS-1, and N2K-RS-1 (Reference 3A). BVY-98-67
_(Reference 4A) was prepared and ‘submitted to.the NRC. Following an RAI (NVY 98-77,

‘Reference 4B) and subsequent reply, BVY 98-112, Reference4€); Vermant*?ankee'received;:i w
‘an SER from the NRC (NVY: 98-153; Reference-4D)-to allow deferral of inspection for these'

_four welds until REO 22 (2001). Letter BVY 99-43 to the NRC (Reference 4E) sought to extend
the inspection interval from one to two cycles. VY received an SER for this in letter NVY 99-46
(Reference 4F). During RFO 22 these four riser welds were reinspected (Reference 3B) with the
result that two of the previous indications (in welds N2B-RS-1 and NZC—RS-I) were found to be
liftoff of the transducers, and therefore nonrelevant. The indications in the remaining two welds
QI2H-RS-1 and N2K-RS-1) were the same as found in REO 20 (1998) within the documented
NDE accuracy (Reference 41 and BWRVIP-03, Sections 10.4.3 and 10.6.1, Reference 2B). An
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Appendix C (Continued)

Technical Evaluation No. 2003-0021

indication was discovered in weld N2K-RS-1 during RFO 22 (2001) that had not been recorded
in RFO 20 (1998), but it was determined that this indication was indeed in the UT data from

.. RFO 20 (1998), so in fact it was not a new indication (see evaluation in GE report, Reference - - -
. 3B)." TE No. 2001-030 was generated to justify operation for two cycles based on the reported

indications. In addition, EVT=1 was performed during RFO 22 (2001) of weld N2K-RS-1 in the

. area of the reported indieaﬂons (Reference 3C) No mdxcauons of crachng were observed.

Vermont Yankee elected to perform mspechon of the DF-2 and DF-3 welds (among others)

_using UT in RFO 21 (1999). The ultrasonic inspection identified indications in four diffuser

welds: weld numbers 2-DF-2, 3-DF-3, 9-DF2, and .10-D¥-2 (Reference SA).. Vermont. Yankee
pexformed an evaluation (Reference 6B) to allow deferral of inspection for the most limiting of
these four welds until RFO 23 (2002).- The RFO 23 (2002) UT measured flaw lengths
(Reference 5B) were the same as found in RFO 21 (1999)w1thinthedocumentedNDBmxacy
(Reference 6A and BWRVIP-03, Sections 10.4.6 and 10.6.3, Reference 2B). -Because the
mdiationlengthsweredxesameasbefore.aﬂawevaluanonwasnotnecessary. In addition, a
visual inspection was performed of the OD and ID surfaces of weld 2-DF-2 and the ID surfaces
of welds 9-DF-2 and 10-DF-2 during RFO 21 (1999) (Reference 5A). Again during RFO 23
(2002), visual inspections were performed of the ID of welds 2-DF-2, 3-DER-3, 9-DF-2, and
10-DF-2 (Reference 5B). All of these visual inspections were performed primarily to determine

cither.

. f&mweregeomemefeannesmthewelds nonewetenowd.butnomackswmdetected ]

'.Tosummar.ize Mam_sixweldsmmreeomedurm&eaﬁmsmﬂ:em%ﬂpneoﬂhm
indications were confinmed by visual ifispection. Two welds are riser RS-1 welds and the other’
" four are circumferential diffuser welds. All six welds were reinspected by UT after two cycles of-
" operation and there were no new indications or indication growth (within the NDR uneettainty

€1Tor).

e i Pk W T

BWRVIP-41 states that both EVT-1 and UT are acceptable. However, it is common practice
throughoutmdnstrythatwhenﬂawsarexdenuﬁedtorepeattbeexammanonusmgthesame

- method that originally found the flaw. Additionally, INPO has identified recommendations in

this area in related cases. See Reference 2I., an email which documents a conference call
organized by INPO — with Monticello, BWRVIP Assessment Committee, INPO, and EPRI
representatives — to determine whether Monticello was cutside the bounds of BWRVIP guidance

. when they reverted to EVT-1 after identifying indications with UT. -Monticello was criticized . =
‘ .dnﬁngthenrmPORevxewV'mtforrevethngtoEVTl withoutestabhshxngthattherewasne

growth by UT. Like VY’s indications, Monticello"s ‘were ot apparent visually. However, the -
general feeling was that it would have been ckay to revert to EVT-1 in a case where UT verified
that there was no flaw growth. This general agreement was endorsed by the BWRVIP during the
January 2003 Assessment Committee meeting. The consensus thers was that if a plant
performed a reinspection with UT (as VY has completed), then it would be acceptable to
irnplement EVT-1 in subsequent inspections. Monticello has argued that per BWRVIP guidance,

~ EVT-] and UT are considered interchangeable, and that they shouldn®t be penalized for choosing

AP 6045 Original
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Technical Evatuation No. 2003-0021

UT to perform their baseline. Most of the phone conference participaats did not agree with this
reasoning and felt that Monticello should conduct farther UT. This TE is prepared in order to

formalize the Assessment Committee consensus and to differentiate VY’s circumstances from.

Monticello. .- . . .o

- Discussion (Record the wamwnmﬂzrﬁmmmmm#mmmmfmﬁmn@imd
special attention during the TE process. Document and validate arny assumptions made during the evaluation.)

‘When BWRVIP-41 was developed, the BWRVIP focus group responsibie for jet pump inspection
and evaluation determined that visual inspection of the riser and diffuser welds was adequate. (As
background information, in austenitic [stainless] steel materials, IGSCC initiates in the heat
_affected zone [not in the weld itself] and mmst start on cither the ID or OD surface; it does not
initiate mid-wall.) The adequacy of a visual inspection is explained in BWRVIP-41, Section 3.2.4
(Reference 2A). It states, “A visual examination was determined to be technically justified for the
jet pump assembly welds. These welds are typically uncreviced and the wall is thin as compared
to the circumference of the t. With this configuration, it is the expectation based on ficld
experience...that the outer diameter (OD) and inner diameter (D) cracking would not be
significantly different. Also, research shows that for conventional groove welds in piping less than
10 inches in diameter, the residual stress'is expected to exhibit variation in amplitude around the
circumference. Since IGSCC initiation is dependent upon tensile stress magnitude, residual stress
variation leads to a greater variability in crack initiation time, and the likelihood that a single crack

. will grow through-wall before. extensive circumferential cracking occurs...Bven if cracking is . |

. initiated on the 1D, the thin walled configuration would promote a crack to propagate. through wall

" such that VT inspection from the OD is appropriate.” Restated; 1he i wall 6f thé jet puiiips is'an -

advantage in that cracking would manifest itself visually on the inspection surface (either OD or
ID) before its length approaches the structural integrity limit. o

- The table below (derived ﬁ'omRefetmces' 3B and 5B) provides the indication length data:

. Tndication Lengths
Riser Weld First UT Second UT Delta NDE
. (1998) (2001) Uncertainty
N2H-RS-1, Indication 1 | __9° (0.84") 9.8° (0017 | +0.8° (0.07) 6° (0.56™
NZK-RS-1, Indication 1 | 30° (2.87) _ 30° (2.87) 0.0° (0.00™) 6° (0.567)
N2E-RS-1, Indication 2 | __20° (1.9 16° (1.57) Z4.0° (0377 &° (0.56)
~_ Diffuser Welds. - | . FistUT . |, SecondUT | . Delta . | NDE . .
S ) o 1 (1999) -+ : - ..... p..|_--- i e F.-‘ - .. n.....::lu»i.. I A ; :
TS DE2, Indication 1~ |__10.2°(1.267) |~ 9551179 | -07°(-0097) | 2.6°(6:327) |-
3-DF.3, Indication 1 4° (0.517) 35° (0457 | -0.5°(-0.06") | 2.6°(0.327)
3-DE-3, Indication 2 8° (1.037) 72°(0937) | -0.8° (-0.09”) | 2.6°(0327)
3.DF-3, Indication 3 6° (0.777) 5.6°(0727) | -0.4° (009" | 2.6°(0327)
9-DF-2, Indication 1 11° (1407) 11° (1.36™) 0° (0.007) 2.6° (0.32")
10-DI-2, Indication 1 11° (1.407) 12.5° (1.54") | +1.5° (+ 0147 | _2.6°(0327)
_10-DF.2, Indication 2 6°(0.77") +24° (+0237) | 2.6°(0.32)

84°(1.0M

e m e .. VXAPEG04502. ...
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In addition to the ultrasonic data, visual inspections were conducted of certain of these welds as
summarized in the tabje below (derived from References 3C, 5A, and 5B). .

There are threé possible ‘explanations for the ultrasonic |

Weld e Onutage Method and Scope Findings -
__Performed - .
N2K-RS-1 RFO 22 (2001) EVT-1in area of - None
: ___ indications
2DF2 REO 21 (1999) VT of OD and ID None
9-DE-2 1__RFO 21 (1599) VT of ID Noune
10-DF-2 RFO 21 ¢1999) ' VT of ID N 2 -_None
2DR2 RFEO 23 (2002) VT of ID None
3-DE-3 RFO 23 (2002) VT of ID None
9-DF-2 RFO 23 (2002) VT of ID i None
10-DE-2 RFO 23 (2002) VT of ID None

(detectionvisually of eracking: .. .. . . y
1) ‘The indications are not cracks and are imstead nonreleyant: - Norirelevint means that the

indications are nmot from flaws. For ultrasonic testing, possible sources of nonrelevant .

indications are part/weld geometry, metallurgical interfaces (but unlikely in these welds); or
transducer liftoff — among others, Nonrelevant ultrasonic indications from geometry can be
caused by weld drop-through, steeply edged weld crown, weld ripples, joint mismatch, or
undercut. The riser welds were scanned from the OD of the riser elbow, and the ID was not
accessible for visual confirmation of possible geometric conditions that might have caused
ultrasonic reflectors. Conversely, the diffuser welds were scanned from the ID, and the jet
pump exterior was not always accessible for visual coafirmation ‘of possible geometric
conditions. It is also possible that indications could have been cansed by transducer liftoff. For -
example, two indications identified in the 1998 riser examination were later identified to be
liftoff. For some reason, liftoff signals in UT data from underwater contact testing appear to
behave more like flaws (as opposed to. liftoff signals from more conventional UT contact.

" 2) The indications are not cracks and instead otiginate from fabrication flaws, such as lack-of-

fusion or incomplete penetration. For the riser welds, the original nondestractive test specified -
was a penetrant test (PT) on the root pass and final surface (References 2J and 2K). Such
penctrant tests may not detect all Jack-of-fusion or incomplete penetration in these welds, as
would an ultrasonic test. It is not known what NDE was specified for the diffuser welds,
because these were shop welds. F is unlikely, though, that a more rigorous NDE would be
specified for the shop welds (e.g. UT) than for the field welds (i.e. PT). .

AP 6045 Original
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3) The indications are indeed cracks, but the cracks are not actively growing. The currently

‘accepted conservative crack growth rate established by the BWRVIP in BWRVIP-14 -
. (Reference 2E) and agreed to by the NRC (Reference 2F) is SE-5 inches per hour. The flaw -

evaluations (References 4J and 6B) performed to assess the structural integrity of each jet o

pump circumferential weld with flaws assumed this crack growth rate. Becaose the observed
delta between the first and second ultrasonic tests is within the NDE technique uncertainty, no
ﬂa\vgmwthtmlstbeassumd,anditwouldnotmkssensemcomputeaﬂaw growth rate
(especially considezing the apparent negative flaw growth in half the cases). Nonetheless, the
NDRE uncertainty for the riser welds would eguate to a growth rate of 2.1E-5 inches.per hour
applied over two cycles, if applied in the positive direction. The NDE uncertainty for the
diffuser welds would equate to a growth rate of 1.2E-5 inches per hour over two cycles, if
applied in the positive direction. Clearly, peither the observed data, nor the NDE uncettainty
applied over two cycles, approaches SE-5 inches per hour. o

In summary, it can be concluded that either: 1) the UT indications are nonrelevant (e.8., geometry);
2) the UT indicatidns are fabrication flaws; or 3) the UT indications are from cracks, but they are
not actively growing. .

The visual inspections pérfomxedalsosupportdﬁsconclusién. No indication of cracking has been
detected in any of the visual inspections performed. Any of the three possible scenarios is

supported by this observation. If the UT indications are nonrelevant or fabrication flaws, then of . -

_ course no cracking would be observed; and if the UT indications are inactive cracks, then they may

not have propagated through-wall to the surface where they would have been visible. On the

contrary, if the indications were cracks and the cracks were active, then a visual confirmation of -

the cracking would be expected following two cycles — given the thin wall of the jet pumps. “This
statement must be tempered by the fact that for the risers only one of two welds was visually
inspected, and for the -diffusers the method of visual was not EVT-1, and thercfore may not have
detected-fine tight IGSCC. )

Assuming the worst case — that the UT indications are inactive or slow-growing cracks, an EVT-1
quality inspection of either the OD or ID surface will reveal this cracking prior to encroachment on
the weld structural integyity limit as determined in References 47 and 6B.

A further assurance of safe operation is established in Technical Specification 4.6.F (Reference

| 2M), which requires that jet pump integrity and operability be checked daily by monitoring jet.

. pump flow characteristics. Jn addition, AP.0028 commitment BWRVIP-028-A_04 (Reference 2G)
institated an LPC to OP 4110 to monitor jet pump M ratio, a moreé sensitive indicator of possible
jet pump leakage (see discussion in Section 4 of BWRVIP-028-A, Reference 2G). Section 2.6.2of

BWRVIP-06-A (Reference 2H) contains further discussion of how failures of various jet pump
Jocations could be detected during operation. :

Even though it has been demonstrated that there is no active cracking in these welds, VY will
maintain the two-cycle inspection frequency determined from the flaw evaluations, which used the
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UT indication data (References 47 and 6B). I after three successive inspectlons with no recorded
indications of cracks, VY will revert to the six-year inspection interval specxﬁed in BWRVIP-41
for these welds. This is similar philosophically to ASMZB Section D 4 § reqmremmts for succ&csxve o

~ inspections of welds with rejecuble mchmtwns.

(thazymnptionsuudmlhemadpmvideabmisﬁ:reach li:ta:wapmu‘em:

- Assumptions/Open Ttems
requiring additional action prior to closure of the TE.)

None .

aterial Requirements/Tmplementation Ynstructions (List any idersified specifications for equipment, inaterials, or
mvicumaiedwinplanmt&cmommmdaﬁmq'them Specify any special implementation instructions or
cautions, such as field taﬂngnqu&mc or system interface requirements during implementation.)

None

__M memmawmmammmwmu List all
changes and artack marked up pages. Clearly state recommendations for plant modifications or

. dlangn to operating practices, including recommended changes to plant procedures. )

Based on the above analysis. this TE recommcnds the following actions:

e RevnsePP7027 and theBasesDocumentto specify EVT-1 forthesubjectwelds. Maintain the

two—cycle (three-year) inspection frequency through RFO 28 for the riser welds and RFO 29
for the diffuser welds. 'I'hen:emttothes:x—yearmspecuonmﬁewalspeaﬁedeWKVIP-4l '
if no indications are recorded. -

Raponsible Department — Syswm Engineering, Code Programs
Due Date — 02/26/04

2. Per Reference -1F requirements, include this Technical Evaluation as part of the BWRVIP

program (reference in PP 7027 and Bases Document).
pronsible Deparlmcnt System Engineering, Code Programs

- VYAPF 6045.02 ...
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aoseout(tlllacxio:uzhaxmrmmmdadbymmadax@tdbymmagmmhmhwd ! any L
Wopm&mlmebcmdsposiﬁwwd)

(signatpne) A (date)

. Attachments (Provide a fist of all forms, docurnent markups, e&prowdada:pmoft}w TE package.) — Please see -

the Techmcal Evaluatxon Data :Base wlnch hsts aII referenca used, and notzes whxch rcferences are
attacbed. - .
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Muw-mm‘ Wmdd’EMnotﬁhm :
. Document Title ing Rev. No. and if applicable)

Yermont Yankee’s explicit and implicit commitment to thggpjdance of the BWRVIP.

PP 7027, “Reactor Vesse] Intenals

Letter Caxd Terry (BWRVIP Executive Chaiunan) to Brian Shemn (USNRC) dated May 30,

1997, “BWR Utility Commitments to the BWRVIP”
BVY 97-123, dated September 30, 1997, “Vermont Yankee's Plans for l:be 1998 and 1969
Refueling Ontages Regarding Reactor Vessel Internals”

Letter Brian Sheron (USNRC) to Carl Terry BWRVIP Exccuﬁve Chairman), dated Taiy 29,
1997, “BWR Utility Commitments to the BWRVIP” -

Letter Card Terry BWRVIP Executive Chainman) to Bnan Sheron (USNRC) datedOcmbetBO -
11997, “BWR Utility Commitments to the BWRVIP” -

BWRYVIP-94, dated st 2001, “BWRIP Progr: 'Im lcmcntatxonGlnde"EPRITR 1006288'

Letter Carl Terry (BWRVIP Executive Chairman) to Brian Sheron (USNRC), datedApﬁl 16,
2002, “Project No. 704 ~ Utility Implementation of BWRVIP Products”

Miscellaneous Background Ioput for this Evaluation

BWRVIP-41, dated October 1997, “BWR Jet Pump Assembly Inspection and Flaw
Evaluation Guidelines” EPRI TR-108728

BWRVIP-03, Reviswns dated December 2002, “ReactorPrmrchelandIn&emals 7
ExminationGuide]inw"

Letter Carl Terry (BWRVIP | Bxecnuve Chairman) toBuan Sheron (USNRC) dated May 30,
1997, “BWR Utility tments to the BWRVIP”?

Letter Jack Strosnider (USNRC) to Carl Terry @BWRVIP Execntive Chamnan).
January 11, 1999, “BWRYVIP Response to NRC Safety Evaluation of BWRVIP-18"

BWRYVIP-14, dated Misigch 1996. 'vaaluaﬁon ofCrack Gtowth in BWR Stamms Steel RPV

.| Internals” EPRI TR-105873

Letter Jack Strosnider (USNRC) to Carl Terry (BWRVIP Execunve Chairman), dated
December 3, 1999, “Final Safety Evaluation of Proprietary Report TR 105873 ‘BWR Vessel
andIntemalstject,Bval on of Crack Growth in BWR Stainless Steel RPV Internals
(BWRYVIP-14) (TAC No. M94975)”

BWRVIP-28-A, dated April 2002, “Assesstent of BWR Jet Pump Riser Elbow to Thermal
Sleeve Weld Cracking”™

BWRVIP-06-A, dated March 2002, “Safety Assessment of BWR Reactor Internals”

- WYAPE 6045,02. . -
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GE Nuclear Energy chort No. GE-NE-B13-01935, szision 2, dated July 1999, “Jet Pump
Assembly Welds Flaw Evaluation Handbook for Vermont Yankee”

GE Quality Assurance Inspection Instruction ISE-WIS-301, dated June. 15, 1970

-1 Installation and Service Weld Inspection Specification ISE-WIS-301, dated August 9, 197 1

Email Carl Larsen to Dennis Girroir, Summary of BWRVIP Conference Call, dated
December 16, 2002

‘Technical Specification 4.6.F

AP 0028 Commitment Item BWRVIP-028-A_04, closed November 15, 2002, “Revise OP
4110 — Jet Pump M Ratio Required Action™

RFOs 20 and 22 NDE Reports for Jet Pump Riser WeIld (RS-1) Liidicationg

GE Nauclear Energy Report No. lHQXB, Revision 1, dated A-p?:il 1998, “Vermont Yankee
Nuclear Plant Recirculation Inlet Riser Ultrasonic Examination™

‘GE Nuclear Energy Réport No. JXOAL, Revision 0, dated May 2001, “Vermont Yankee
Nuclear Plant Recirculation Inlet Riser Ultrasonic Examination”™

Framatome ANP Report No. 1600515, dated May 13, 2001, “2001 RFO-22 Reactor, In-
‘Vessel Services Finat Report”

Evaluations and Correspondence regarding Jet Pump Riser (RS-1) Welds

Letter VYNPC to USNRC, dated May 4, 1998, BVY 98-67, “Jet Pump Riser r Circumferential
Weld Inspections”™

o o[ & ol slel sl el =

l I..etterUSNRCtoVYNPC,datedJune3 1998, NVY 98-77, “Request for Additionat
Information Regarding Jet Pump Riser Circumferential ¥ Weld Inspections a:Vermont Yankee R

Nuclear Power Station (TAC No. MA 1681)”

Tetter VYNPC 1o USNRC. dated July 30, 1998, BVY 98-112, “Responss To Request for
Additional Information Regarding Jet Pump Riser Circumferential Weld Inspections™

D

Letter USNRC UDVYNPC, dated October 26, 1998, NVY 98-153, “Jet Pump Riser .
Circumiferential Weld Inspections at Vermont Yankes Nuclear Power Station (TAC No. MA
1681)” {includes ori e SER

Letter VYNPC to USNRC, dated March 29, 1999, BVY 9943, “Jet Pump Riser .
Circumferential Weld and Flaw Evaluation™

4F

Letter USNRC to VYNPC, dated April 29, 1999, NVY 99-46, “Jet Pump Riser
Circumferential Weld Inspections it Vermont Yankee Nuclear Power Station (TAC No.
MAS5109)” [inclndes two-cycle SER]

Memorandum John Hoffman to Tom Silko, dated July 30, 1999, “Jet Pump Riser Flaws for
Cycle 21 Operation”

14H
Ce 'YankeeAnowab]cJetPumpWeldLeakageRawsforLOCAandRearculauonPump

Memorandum J, M. Abdclgpgn,y__tg John Hoﬂ&nan. dated Qctober 22, 1999, *Vermont
Pe:formance”

Memorandum C. B, La:sentolohnl{offman.dadeay9 2001, “Jet Pump NDE
Uncertainty™

Technical Bvaluation No, 2001-030, dawd May 14, 2001, “Evaluation of Jet Pump Riser
Flaws”

RFOs 21 and 23 NDE Reports for Jet Pump Diffuser Weld (DF-2 and DF-3) Indications

Framatome Technologies Report for Job 1220685 Revision 0, dated Decomber 9, 1999,

.. VYAPFG604502...
AP 6045 Origi
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Appendix C (Continued) |

Technical Evaluation No. 2003-0021

Yankee Nuclear Power Station™

“BWR Reactor Vessel Internals Inspection Ultrasonic Examination Report for Vermont

Northeast Vermont Yankee”

-SB_ | Framatome ANP Report for Job 1220825, Revision 0, dated December 9, 2002, “BWR
.| Reactor Vessel Internals Inspection Ultrasonic Examination Report for Entergy Nuclear

6 Evaluations and Co dence Fet Diffuser (DF-2 and DF-3) Wads"
6A Memorandum C, B. Larsen to John Hoffman, dated November_ls, 1999, “Application of v

Uncertainty to Jet Pump Diffuser UT Indications” )
6B | Memorandum John Hoffman to D. C. Girroir, VYM 99/134, dated November 26, 1999, “Jet

Pump Assembly Inspection Discrepancy Report Evaluation™ -

Desiga Output Docaments - The following documents are impacted by this TE.
# Document Title

PP 7027 | Reactor Vessel Internals Management Program

General References . ) .
.d Reference Title (including Rev. No. and Date, if applicablc)
, None :
DstaEntered inioDatabase_____~. " ;- gl -,
AP 6045 Ori;
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- QA (Safety €lass, OQA. or 'Vilal F'ne) % Non QA (Non—Safaty) (Check One)

mmt&uracmmmofﬂecm@m orreasouﬁvrﬂw reque.mdwstanng zh¢ ansdng candm‘on and the .
desired results. State the scope of the requested TE.)

Per Reference 1 and 2, VY installed a hydrogen water chemistry (IWC) system and injected noble metals to minimize risk of -
‘reactor vessel inter-granular stress cocrosion cracking (IGSCC). This HWC system met Boiling Water Reactor Vessel Internal
Project (BWRVIP) guidance (Reference 3 and sub-references), and therefore met VY's commitment to the NRC to follow this
"guidance (Refercnce 4A through 4D). Just prior to HWC online acceptance testing, however, VY developed fuel-cladding
perforations (Reference 5). Subsequently,tbucondmondegradedﬁntbuandeafmmedamd—cycleoutagetormoveboﬂx
the perforated-clad fuel and fuel with similar material/exposure configuration. Although subsequent detailed inspection of this
ﬁxdwﬁmmmmmmwnaborammcfmﬂﬁmﬁﬂedpomﬂmforﬁelfanmabm7 and recently
szumﬁ),ndldmtdmsivdyxdenhfyﬂ\emotcause.

'Aﬁu-oomplznonofimﬁalHWCstarmpmg.GBreoommendedpechfumSﬂmhydrogminjedionmtbcxmplcmcnmd
until the damaged fuel was inspected. Concurrently, VY management determined that hydrogen injection (2 potential additional
stressor to_ the foel) should not ‘proceed until investigators identified the fuel failure root camse. Per Reference 9, GE
subseqncnﬂyissuedcdraﬁlemrrwomnmdingthahydmgnbemjecmdatlowlevds.bmwsﬂentonmolvingrootcause
for fuel failires. VY then sought further consultation (Reference 10) and évaluation, and determined that hydrogen injection
starting November 2003 would meet optimum prudence for protecting both the fuel and reactor vessel components. This “delay™
_decision, however, varies from the BWR Water Chemistry Guidelines guidance {&.g., BWRVIP-79- Reference 3A) which states,
“5f HWC is not incorporated into the station chemistry program, an engineering eva!naﬁonshouldbeperformedtosuppmd)c

" dedaonusmgmassmmmeﬂwdolozysnnﬂutothatptminAppendmA”

+ ThisTEwtsBW’RVlP—% (RefmmesB}jusnﬁcauonmqlﬂtemmmvaryﬁ'omBWRVIP—w TabIe4—Sa. Notea,by'

a) vaxdingd:ctec!mkalmﬁonaleforddaymghydrogenmjecnon.

b) Showing that the level of conservatism for prwavmgbodnfnelandmsclmtcgmymcctsthemzmtofthe

BWRVIP guidelines, particularly on a short term basis,
<) Identifymgthatalwmatapmﬁalmmsanonisakudybemzpmwded.
 d) Stating that the TE will be in effect vutil November 2003.

mmmm&mmmmaﬁmsmﬁ&mnwcmra)uwdedpowwmandb)ﬁmn'e
installation of noble metals.

. Discussion (Record the evaluation considerations and the results of the evaluation. Describe any features that required special
aﬂauiandwﬁgrhcmpmcm. Dactbnaﬂandmlidateanyasnmptian:madcdwbxgtfwevakmﬁon)

Chemistry, Reactor Engineering, Codes Proprams, and Design Engineering identified the following key areasrequzrmgnsk
. WwMWMhﬁmm@ﬁb:Mdywmwmm

M_EM.AMMBnMg(RE)M&ﬁdMMMgm VYMmagcmenxdecxdedmhave '
REandGNFoonservanvelydwignCyc!emwreplaceMﬁ:dasembhs (including 5 damaged ping in 4 assemblies, 35~
assemublies that could potentially sustain damage, and 4 additional assemblies — Reference 24). This strategy ensured that
Cycbmemddbereachedwxﬂmnﬁmherhnmnpﬁon.andavoideddanwnsFurchonﬁgmnonwhm25+ﬁxel-
cladding perforations eventnally developed. VY then had GNF, EPRI, and an independent expert inspect the 4 damaged
assemblies to establish the root cause. Per Reference 7 and 23, GNF determined that although the fuel was exposed to
several stressors (such as the presence of copper, low alloy content of some fue! clad, noble metals, fuel power history), no

" root cause failure could be determined. The GNF inspection team chemically analyzed the fuel crud scrapes and used visual
examination to make their conclusions. Based on this information, VY Management determined that no additional stressors
should be piaced on the fuel at this time until either more root cause information became avaﬂab]eand/m'befo:emozeﬁlcl
performameh!shory(e.g ope.tanonw:thomdadding perforations) could be demonstrated.

VYAPF 6045.02
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meWmmhmhmjmansmughtmmwnmmm(e.g.

Reference 11, 20 mrem/year), Design Engineering initially identified that HWC dose performance could exceedsme
boundary dose limits. Since that time, Duke Engineeririg (now Framatome Engineering, Reference 12) has refined VY dose
assessment methods. Design Engincering has noted per Reference 13, thataddzdonaldomfmmHWCopemﬁonshouldbe

~manageable. VY can aclneveﬂseﬁollowmgconu-olsbyswungmeHWCsystcm!mmtheym(e.g.Nowmbazoos)

a) . the actual marging can be best quantified - o
by deWCsystanmbeshutdownwnhamimmnmofpkntunpact.md : .
<) hxg!m»than—predie&eddosepmjecﬁomGftheyom)anbemmeeaﬁlymamgedrdaﬁvetosmbomduydose

limits. -

WP&WWWWWWMA)MWMWMQ
(Reference 14B), Chemistry confirmed that VY received significant chemical protection from the presence of noble metals
alone. Dissolved oxygen levels decreased from 200 ppb to 100 ppb. Both platinum aiid iron electro-chemical potential
M)dmmammmmumw}WCmgmﬁmwmwﬁmmWMum.
among the lowest achieved in the industry when hydrogen was not being injected. Noting that many plants have an initial
ECP value of between +100 to +200 millivolts without noble metals, VY’s reduction in projected crack growth rate per
Reference 15 is estimated to have been reduced by a factor of about 2. This is a significant reduction in crack growth and is
aﬂxemeﬁulwsmeofmdneedIGSCCacuwty
sactol sel Internals Assessment Basedonﬂzeabove,Codergumsmewedthereactormselhedthmpon
(Refaemelé),mdeurmnewhetha:dennﬁedvesselinwnﬂindzcaﬂmhadmmandreqmmdlmmedjmmidgaﬂon.
Basedmmtmmyiqsp&ﬁomﬂwn&mdeﬂxﬁnghﬁmﬁomhwmmiud&emmﬁmﬂmuﬁedmw&
Based on:

a) the overall stable condition of vessel indications,

b) theworkuowadsasswmg&m:haemtwomemod;bmiﬁmlcsccformouauswnucpxpingwelds

- regardless of water chemistry (Referénce 22) .

¢} the additional protection being received by noble metals alone, .
CodePrognmshaandgedthatHWCslarmpmNovembermmbemepmble.

: Durihg the HWC scope phase, HWC Project Managemént pezforined 8 BWRVIF- <
.79Appendxervduaﬁanwdearmin=HWCeoateﬂbcnvmmevﬂmon showed that HWC would be'cost

effective, based on potential IGSCC damage to key vessel internals. This evaluation, however, did not evaluate the
pomddo?&mdouammicﬁmmmodamdm&ww&ﬂedmdchd&ng.mdﬂwmtytoremovefuel.~

-  internal vessel performance to date (e.g- DO current areas of concern, pre-emptive repairs made) 7

"= Cycle 228 outage (e.g. outage time, fuel replacenent costs) -
Management determined that a short delay to determine the fuel cladding failure root cause, was more cost effective than
mwmmmammmﬁmmcmmcwmmm;
second mid-cycle outage to mitigate consequences.
W%MW@W&WMhaMmamMg(m
axidizing) environment, and has increased IGSCC resistance. Chemistry bas identified that vessel chemistry has been in
transition since noble metal application in May 2001. This transition is similar to plants that have injected hydrogen, with or
withoot noble metals, but length of transition is significantly longer. VY is in a “slow motion™ transition becauss vessel
ECP (40 millivolts to +55 millivolts) is less than standard HWC vessel ECP (nominslly 230 to —S00 millivolts). Although
vessel chemistry has not reached steady-state conditions, the extended transition is. further proof that VY is receiving

' §mﬁuntIGSCCwomﬁmmbbmetﬂsappﬂmmﬂmandthﬂowﬂLisinadaxnbleconﬁgunﬂon.‘ ;

.- -Chemistry has noted the followings ~ - e oo o

a) Moderator metal jon ity 4 Aﬁainiﬁalnoblemetnlsappl!caﬁonandvanomsystem ﬂ:elnvenwryof
mmlbmhumuywm&wnmdmﬁnmmovemmefmﬂ) This phenomenon
is expected in a reducing environment and is generally considered beneficial (e.g. VY has seen & distinct reduction
in copper). However, this phenomenon has also reduced beneficial ions (c.g. zinc) and per fiel scraping
measurements (Reference 7) may have resulted in more copper and zine deposits on fuel. Althoagh the jon
configuration is still changing and is sensitive to system variables (e.g. circulation water temperature, power
changes, resin changes, etc.). key ion ratios (e.g. zinc to cobale, iron to nickel) have remained near recommended
valuestodate.'l‘hmvaluswmreqtmc!osemﬂmngmdemneifmncznjecuonwmbereqnuedmﬁ;m
(puucululy:fﬂxemaineondmisre—mbedwrephced)andcoppadeposmonmaconunumgxssue.

VYAFF 6045.02
AP 6045 Original
Page 2 of 5

Appendix C
PP 7027 Rev. 3
Page 13 of 61



Appendix C (Continued)

e - Technical Evaluation No. 2003-023

b) *“Rust” findings — Mgmmwmemwmmmmmm&mmm
Water Cleanup and Recirc Pump seals. Again, based on peer plant and GE (Reference 9) feedback, reducing
environments will cause releass of soluble and insoluble fron oxide as reactor film surfaces convert from a looss
Fe203 oxide film to a desirable, tight Fe304 oxide film. Although looss oxide could impact performance (e.g.

.valvaseuleahge)andvessdchemmyhaswtmchedswadymwwndmmthumnvmwamdmable .

' *o:udeﬁ]monwdcomponmusdnmwedasdwxabk.

;:) ~Coppet Coppahgewﬂymmdaedad&immlmmnmiﬁﬁmwmnmpipm&mm '

induced localized corrosion (CTLC) on fuel, and encourage formation of N-16 laden ammonia in non-noble metal

eanvironments. However, per Reference 18, copper acts as a catalyst to break up hydrogen peroxide, which is the -

most significant oxidant in the reactor. VY has seen this effect based on HWC startup tests (Reference 14B). In
mmeededapmxmawlyﬁ%lmhydrogeuMpwrplammmwﬁ:ﬂECPMn
{Reference 9). Based on the above:

. Noblemealsmmhambﬁshedameredumngvasdmmmmmmgmaﬂymam
has reduced the coolant concentration of metal jons, including copper, which aids in slowing down
vessel/éomponent and fue? corrosion.

. Asmaﬂcoppamdnﬂh?W(widﬁnBWRVlP—Wﬁmu)mmimandappmnbhﬂpaﬂlyuvmﬂ
hydrogen peroxide. Therefore, with VY's current noble-metal-without-hydrogen configuration, low

copper concentrations are considered beneficial, and need to be closely monitored to confirm that they
rmahbmeﬁaﬂ(a&mmm&ommwwmo

a Byqugmbhmedmmonhﬁgbmgb(e.g,pukefuem3babov301nnu'ognmslcm”z
. 1o enmure adequate metal surface reduction reactions), and copper concentration at low but adequate
mm!yﬁckvck(mmhydrogenpaoﬁdebmakdownmthebulkﬂuid).VYmmadequate
interim protection.

d) Crack flanking - Per Referencs 19, amkpmpagaﬂonmmmhamngmﬁmmwhmaﬁ:am&e
metals or noble-metals/ hydrogen combination are in low conceptrations. For VY's current noble metal

configuration, it is important 1o .ensure that VY maintain a relatively high concentration.of noble metals, 30 that
o mmmmdsmnﬁmmmemngaxkaMsmppomddaxkﬂmﬁngphmmPamm .
.- VY has maintained a relatively high concentration of poble meétals in the vessel to date. However.conﬁnued '

monitoring (which is currently scheduled) is needed to optimize planning for re-injection.

In summary, thismrecommendsdcﬁ‘mingHWCmmmm‘!Nombam based on the following rationales - ..

1.

Pe:rkefams‘l and 23, VY will oot be able to determine the fuel cladding root causs failure in the short term. Therefore,
continued operation w:&ouhy&omhﬁecﬁm(mﬁlNovembuM)wmdmmemubhﬁnlpufmmmm
will addiionally provide a contingent outage window to address any potential fuel cladding failures that might develop
between November 2003 and Aprit 2004 and will allow long term assessment of HWC performance relative o extended
power up-rate. HWC is considered a short-term fuel risk in that copper metal can plate-out on fuel during injection.
However, for the long term HWGC will reduce the copper concentration in the moderator, and therefore tend to reduce
copper plate-out on the fuel and the risk of CILC induced failures. Reactor Engineering, as part of their normal work scope,
will continue to monitor industry fuel performance.

Based on Code Programs health report (Reference 16) and cinrent noble metals protection, the theoretical risk of vessel

: mnﬂamkmwthhcmmlydmdmthanthcobmrvednskforﬁwlc!addinafzilmumxtm@tdevdopand ‘
: .mpactmopaaﬁon. NowmbuzoosHWCsmmpdaggwiuopnmizsmeovaﬂlnskbetwwnvanlsmﬂ_

fuel health. ~ - -

BasedouHWCmrmpwsang. noble metals and low copper concentration are currently providing a good interim method
for controlling IGSCC, and meeting Reference 3B technical assessment requirements. Chemistry plans to monitor MMS
coupons for noble metals reduction and provide timely recommendations to either infect HWC or perform noble metals re-
injection so that the potential for crack flanking can be minimized.
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Appendix C (Continued)
Technical Evaluation No. 2003-023

Assumptions/Open Tems (Mmyasnmpﬂommedhﬂxé!ﬂmdbﬁw‘habaﬂfaraadz List any open items requiring
additional action prior to closure of the TE.)

Plant and Engineering departments completed the above assessments based on information ‘available on 03/17/03. Although -

, d:e:emnopﬂaﬂarnampdonso:openmdmmqmehchngpqse.ﬁeahove onshotﬂdbep@dodicany::.":

revxewedoverﬂnenutyur mmmﬁnmwmﬁotmnondoawchangcthenonclusiomm

ents structiong (List any idanm‘icd:pacﬁcaﬁmuforaqupment, matena.l:. orsmicn‘
ngddmmplmmtﬂxsmanmwxddmuq'ﬂum Spec{bm:pedalimplmtaﬂonbutmmamarmuﬁom. such as field
te.umgrequwcmmonymhteqhurcqumtsdum bnplanmtaaon)

Refuanmlsmmemamﬂreqmandmfmmcxmplmnmmﬁzatneedﬁobecomplcted
befmeﬂxcHWCsyswmunbemmted. .

B_mgm(uwwwmomdaﬁauuwdwrmhﬂwmdm List all documents
requiring changes and attach marked up pages. Mmmm@bmﬁrpmmﬁauorchmgatoopm
practices, including recommended changes to plant procedures.)

Baedonﬂ:caboveamlym.thsmremmmdsde&mlofHWCsysmsmmpmtﬂ atkstNovemberm.Towcomplish
this task, this TE recommends thetollowingaaions. .

1. PaMmcéBBreqnhemmim!wethismupmofﬂwBWRVH’pmgmm
Responsible Department CodeP:ogmms
APMUND-M-YI‘LDI D\BM Oa15/03

2. EnanethattheKWCsiampschednle(e.g.RemremB)iﬂnchdedinﬂle 13-week schedule.

. Responsible Department — Work Mana
AP 0028 UND-2003-174 02 Due Date ~ 6‘15/03

3 Inﬁghtotnewmfotmahnﬂmmyme(agmmﬁorfudchddingfaﬂmmselcbennsu-ychnnge.new
protection methods, eic.), re-examine this TE in 6§ months, and:
- - confirm that starting HWC in November 2003 fs still
- mmmwjmﬁamfﬁm&lqmsmmmdemqu
Responsible Department — Technical Services Manager -
AP 0028 UND-2003-174_03 Doe Date—95/15/03

4. " Provide recommendation for re-injecting noble metals based on available: plant data (e.g. ECP millivolt readings, MMS
coupon monitoring, vessel chemistry, etc.). Nowmammepabkiﬁuﬂnepomemymdudeamwxmafoncw-up
commitment for fiuture assessment.
R Responsihlquumnmt-Chmstry Superintendent -
APOOD.SUND—ZOO3-17404 DueDm 06/15/04

5. Based onHWCre-sutpufonmnce. mjedhpactofmbonndatydwe whmntmdedpowu-up-meisimplemcnwd.
Responsible —EPU Pro]
AP 0028 UND-2003-174_05 Due Date - 06/15/04

VYAPF 6045.02
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Appendix C (Continued)

Technical Evaluation No. 2003-023

6. Determine strategy to acb:eve NRC goal ta have two mitigation methods to combat IGSCC for Class 1 similar-metal piping

welds {(Category B-J) in light of the decision to delay hydrogen waterchelmsb:y(HWC)
Rssponsible Department — Code Programs
AP 0028 UND—2002—183 02 : Due Date — 03&5/04 L

7. Resolve INPQ inspection xtems on preparation and contingencies for hydrogen injection
ible Departments —~ Code Programs
AP 0028 UND-2002-074_ 12 Due Date — 11/01/03
Approvals/Closeo in? name and provide signature/dote.)
0.3 CE CTE Sniteatedd3/63)

P8, Peaei&.&- _/g 6/24183  macpendent Reviewer

2 C.CowAic AL ceims Code Programs Supervisor
b-.\ .‘ A A'é A I_Qé‘/dg Reactor Engineering. Superintendent
oy M z { blk‘-'”/95 Chemistry Superintendent
_.ﬂ" . / 2 _ | rZS5-0% Systern Engmeenng Manager
M ' ’ : l7/7/d3 DwgnEngmeermgManager

MH@ /i o &/ 26/A3 Techrical Services Manager

Closéont(Aﬂacﬂon.sMmrmmaddbyﬁe'mwdwwbymgmtmbmmmmmﬁﬁed
open.items have been dispositioned.)

/ 2 CE
(st ) . te)

Au.ndnnena (Provide a list of all forms, doaanaztma-hqx. mprwlddasparrq'zhe mpachage.) Plase seethe‘rechmal Svalum

) mmmmmmmwmmmue

‘n’v.v
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Appendix C (Continued)

Technical Evaluation No. 2003-023

TECHNICAL EVALUATION DATABASE INPUT

ut Documents - The following documents provide design input to this TE.

Design In
# wfm e (including Rev. No. and Date, if applicable)
: None
’D_e_a_igpntpnt Documents - The MGW are impacted by this TE.
Dociment T‘t!c
P L L None
General References R e -«
# Refumce 'lm Rev. No. and Dnne, :fzpphcable)
1 VYDC 2000-006 “T 6 * Installation of the H; Water Chem
2 VYDC 2wo-og_ggomon of Noble Metals in the RCA,"™ . '
3 “F Boiling Water Reactor Vessel and Internals Projeet(BWRVIP),Repons I through lll R:feteneu‘.’oAhBl ] .-;. .
' - vide the information for this évaluation.. . . - . Lo
3A | “BWR Water Chemistry Guidelines - 2000 Revision®, BWRVIP 72 EPRI Rgport TR-IO&'IS—RZ, March 02,
{applicable pages attached}. . .
3B “BWRVIP-24: BWR Vessel and Internals Project, Program hnp!emenndon Guide' Appendix A; EPRI
Technical Report 10056288, 2001, (applicable attach
3C. “BWR Vessel and Internals Profect, Noble Metal Chemical Application (NMCA) Materials Survelllance
- Program at Duane Arnold Energy Center: Second Surveillance Report (19974998) (BWRVIP-éB)",
TR-112889, June 1999. :
3D “BWRVIP-92: BWR Vessel and lntema!s h'oiect, NMCA E Btperlenco Report and Appl!cadons Guldel!nas",
| EPRI Technlcal Report !003022, Sjpmmba 2001
3E ?mWQMWWa@MMM%mRFOISFMSMm
Program,” BWRVIP-69
3F meﬁwmsummmmmwrwsm
113G _“Post NMCA Fuel Suxveillance Program it Peach Bottom 2 After One Cycie EOC13” BWRVIP-93 . .
"{3H . | “BWR Vessel MMM%MMHWSMWW%WGmM&m ER
Opetaﬂgg Plints,” BWRVIP-61
33X BWR Vessel and Intermals Prc  Project, “Technical Basis for ]nq:echon szef for BWR lntemal Components with
Hydrogen Injection,™ BWRVIP-GZ ]
Vermont Yankee’s explicit and implicit commitinent to the guidance of’ the BWRV!P. (See next4 rcfmnces)
4A BVY 97-123, dated September 30, 1997, “Vermont Yankee's Plaus for the 1998 and 1999 Refuehng Outages
Regarding Reactor Vmel Internals” fappilcable pags atrached).
4B Letter Casl T Mohawk Power Co y— BWRVIP Executive Chairman) to Brian Sheron (USNR!
¢
WYAPFG6643.03
AP 6845 Original
Page1ni2
1Pe#
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Appendix C (Continued)

Technical Evaluation No. 2003-023

dated April 25, 1997_ “BWR Urility Commitiments to the BWRVIP™” (applicable pages attached).

4C

Letter Carl Terry (Niagam Mohawk Power Company — BWRVIP Executive Chairman) to Brian Sheron (USNRC)
dated October 30, 1997. “BWR Utility Commitments to tha BWRVIP”

14D

Latter Carl Terry (Niagara Mohawk Power Company - BWRVIP Bxecutwe Chaxrman) o Bn:m Sheron (USNRC). )

dated April 16, 2002, “Utility ml@memanon of BWRVIP Pmducls

ER-2002-0566 03, VY Root Cauge Failure Assessment

Root Cause Tm Collaborators consisted of:
GENE :
GNF
EPRI .
Aqpuarius Services
Reactor Engineering, Browns Ferry TV A
Reactor Engineering

¢ o "0 0 @ o0

Note: Database is notnec for this reference.

GE Proprietary, Report, GE-NE-0000-0006-0152-01 Rev 1 “Vermont Yankee Results ot’ Cycle 22 Mld-CycIe
Qutage Fuel Deposit Simpling Campaign,” November 2002, (Attached)

GNF Letter, Kingston to Mctell, “GNF Recommendation EorHydrogmhgechonforVYCyclen"Mamhzs

GE Propiietary , Draft Letter DRF P34-00055-00, Sundberg to Metell, “Resumption of HWC at Vermont Yankee,”
October 21, 2002, (Attached)

10

Bill Russell, Enginecring/Menagement Consultars (Former NRC Ditecior) _

nmn o

Vermont Regulation - Part S, CluptuSdeiolog:alHa&h.Subcbapta'l,Radmnoantecdon(stsforzo
m/year site 7 fimiit)

12

13

— VYC-2154, “VemomYankeebeBmmdaryDlmD@eDemﬁon_Mggpdohgy”-:

TE-2002-049, “Hydrogen Water Chemistry (HWC) System Startup Considerations,”

34A

Installation and Test/ Special Tsthadmezooo—oos 001, "Hydrosen Waerhe:msu'y Systm Start—up
and

4B

Mitigation Monitoring Panel ~ECP Probe i, Scptember ihrough November 2001 (Afached)

15

BWR Vessel and Internals Project , “Technical Basis for Inspection Reliof for BWR Intemal Components with
Hydrogen Injection,” BWRVIP-62, Figore 1-10 (Applicable portions anacbed).

16

Reactor Vessel Health Repoct (available January 23, 2003)

17

Reactor Vessel and FW Jon Trending — dwmisnynahﬁomzdm tbroggzom (Attached)

18

Application/Control Number 09/844,163, Claim Rejection - Lindstrom et al, Patent 3, 067,121 (Applicable page
mc - M N

119

Goldstein to Distribution, “Tzip Report for BWRVIP Mitigation Committee Meeting 10/1-2/2002,” October 23,
2002. (Attached) _

20

GE Propdetary, “VelmontYankeeDmabihg omtorCogponAmIMS January 2003,

31

. BWRV!PPmpnehry ‘Wilson/Pathania to Distribution, *Draft AddendmntoBWRVlPAssmmntofNMCAFnd .
Tssues,” January 24, 2003, (Applicable pages attached) - . .. e e ae e

Iz

Larsen to Girroir, System Engineering, “Strategy To Meet NRC’s Dem To Have Two Mzugatzon Methods !-‘or
Each Weld For Implementation of Code Case N—SGO,_A_IEIN 20, 2002

23

JohnSc!:mdt.“BFZlVYRootCauseInvm * March 17, 2003 (ONF

24

VYDC-2002-003, gﬁle 228 Mid gmle Reloag, Maz 2002

Deta Entered intfo Dmnﬂz\ﬁmg_% Enry VmﬁwM
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Appendix C (Continued)

Technical Ji usﬁﬁcaﬁon'No 2003-03

Title: Justification to Perform Less Than 5% of CRD Guide Tube Welds
Within the First Six-Year Interval

‘Technical Justlﬁcauon is required when utility procedures, inspections, methodology, or guidelines are inconsistent with the
intent of the supporting BWRVIP guidelines.

BWRVIP gguxremen ( Give BWRVIP documem and Secnau reference witha restatemcnt of the requtremenr )

BWRV]P—47~A, Table 3 2-1 requn'es 10% of the CRD guide tube populatlon (specxﬁcally welds CRGT-2

and CRGT-3) to be inspected within a twelve year period and 5% within the first six years, The first six
years is defined in the Reactor Internals Inspection Bases Document as the first six years following
issuance of BWRVIP-47, which was publishéd in December 1997.That first six ‘yesrs inclided RFO 20
(1998), RFO 21 (1999), RFO 22 (2001), and RFO 23 (2002). There are 89 CRD guide tube assemblies
at Vermont Yankee. A sample of 10% would be nine guide tubes and a sample of 5% would be five
guide tubes (rounded up to the next integer). CRGT-2 is the guide tube body-to-sleeve weld and
CRGT-3 is the guide tube base-to-body weld.

Vermont Yankee Deviation (Record how Vermont Yankee deviates or deviated from the BWRVIP reguirement.)

Only four CRD guide tube assemblies were inspected during the first six~year period. The inspections
were not begun until RFO 22 (2001) when four guide tube assemblies were inspected. No guide tubes
were accessible during RFO 23 (2002) because no control blades were changed during that outage.

BWRVIP-47-A also requires a VT3 mspecuon of two other locauons in the guide tube assembly. These

_are CRGT-1, the guide tube sleevc—to—ahgnment Tug weld and FSIGT—ARP -1, the.guide:tube .and fuel -
_support aligament pm-to-core plate weld and the pin itself. “The minimum sarnple of these locations was -

completed during the first six-year period [get history from Tom Stetson]. The VT-3 inspections were
completed during the course of the orificed fuel support reinstallation/realignment procedure, OP 1111.

Justification (Provide the basis for determining that the proposed deviation meets the same objective and intent, or level of
conservatism exhibited by the BWRVIP guidelines. The justification shall be supported by calculations when warranted.

Clearly identify all available information and resources, which allow the deviation to be acceptable. Clearly identify the impact

that the deviation will have on meeting the intent of the guideline.) .

The 5% sample inspection of CRD guide tubes would normally be completed during the course of
control blade change-outs over a six-year period. Blade change-out requires orificed fuel support
reinstallation and realignment, thus allowing access to the interior of the CRD guide tube. Typically,
{there are between thre¢: and ten blade change-outs each outage, so it is reasonable to expect that there
“would be at least nine blade change—outs during any twelve-year penod and at-least five blade change~
outs during any six-year pericd. However, for the two outages within the first six-year period after
inspections were commenced, only four guide tubes became available.

The only reason why exams of these components were not performed during either RFO 20 (1998) — when
four blades were changed out — or during RFO 21 (1999) — when nine blades were changed out — was that
it was fully expected that there would be at least five blades changed out during the following two outages.
It should be noted that Vermont Yankee was one of the first plants to perform examination of these welds.

VYPPF 7027.01
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Appendix C (Continued)

BWRVIP-47-A, Section 3.2.5 states, “The BWRVIP has determined that removing or dismantling of

internal components for the purpose of performing inspections is not warranted to assure safe operation.”

The requirements of BWRVIP-47 were originally designed to allow inspections to be performed during

the normal course of plant maintenance. In that way, the CRGT—2 and CRGT-3 welds could be inspected
" when control blades are changed out.

Inspecting one additional guide tube during RFO 23 (2002) to attain the 5% threshold would have required
-vacating an additional: fuel cell (more fuel moves) and an added three hours for- dxsassembly and
reassembly (not counting the inspection time). This hardship i is not justified in terms of safety in order to.
raise the inspection sample from 4.5% to 5%. '

Inspecuons of the eight welds in the four guxde tubes mspected durmg RFO 22 (2001) dld not reveal any
flaws.

The significance of a sample mspectlon reduction from 5.0% to 4.5% will be evaluated. - If it is desired to
find one flaw within a sample of welds, then a larger finite number of flaws must exist in the population to
have a certain probability (akin to a level of confidence) of finding at least one flaw. This is implicit from
the fact that the BWRVIP allows a sample inspection plan. For the sake of argument, assume that a level of
confidence of 90% is required. "It is assumed for simplicity that the probability of detecting (POD) any one
flaw is 100%.

For a sample of 9 welds within 178 welds (5.0%), there must be 40 flaws in the total population in order to
assure that there is about a 90% chance of detecting at least one of the flaws within the sample.

- 138/178x 137/177 x 136/176 x 135/175 x 134!174 b4 133/173 X 132/172 X 131/171 x 130/170 O 095
: : : : (90.5% conﬁdence level) —

The actual pmbablhty of detectmg at least one of the 40 flaws in thls example is 90. 5%

For a sample of 8 welds within 178 welds (4.5% — the actual sample examined), the probability of detecting
at least one of the 40 flaws only drops to 87.5% (from 90.5%).

138/178 x 137/177 x 136/176 x 135/175 x 134/174 x 133/173 x 132/172 x 131/171 =0.125
(87.5% confidence level)

Clearly, this small mcremental decrease in the conﬁdence level is statlstxcally mszgmﬁcant and within
acceptable limits given that the probability of detecting at least one flaw drops by only 3 percent.

. Tbe requn'ement for mspect.mg 10% of the CRD guxde tubes over the first tWelve years wﬂl be met.

Duration of Technical Justification (State how long the dewation will be in effect.)

This deviation will expire followxng RFO 24 (2004), because by that time the minimum 5% sample
inspection will be completed.
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Appendix C (Continued)

Assumptions/Open Items (List any assumptions used in the TE and provide a basis for each. List any open items reéuiﬁ:zg

additional action prior to closure of the TE.)

Tt is assumed that at least one blade will need to be changed out in RFO 24 (2004) and that at least four

~ blades will be changed out between RFO 26 (2007) and RFO 27 (2008).

The industry implicitly accepts a certain number of flaws in a population of welds by endorsing the use of a

samplc mSpectlon pmgram L

. Recommgndam {Lm deta:ted recomendarions as requzred to resolve ﬂze evaiua:ed candztwn. L:st a!l documents
requiring changes and attach marked up pages. Clearly state recommendations for plant modifications or changes to operating

practices, including recommended changes to plant procedures.)

Based on the above analysis, this Technical Justification recommends the following action: -

1. Examine welds CRGT-2 and CRGT-3 in one guide tube during RFO 24 (2004) to complete the

original 5% sample. -
Responsible Department Code Programs
Due Date - May 31, 2004

Approvals (Print name and prowde s:gnamre/daxe A thorough review shall include and consider input from a wide variety of

SOUTCES.

/U,éél; 1 /0 Aﬁ Mechamcal!Stmctural Desxgn (1f apphcable)
A)A@ N /J/A Chemistty applicable)

(signature) . (date)

Closeout (All actions that were recommended by the Technical Justification and accepted by management have been initiated

and any identified open items have been dispositioned.)

{ §//8/2 3 Reactor Internals Management Program Coordinator

Other Cross-Discipline or Independent Review (if applicable)

/ Reactor Intemals Management Program Coordmator

T Glgtre) T (datc)

Input Documents and other References ~ The following documents provide input to this Technical Justification.

# Document Title (including Rev. No. and Date, if applicable)

Guidelines”

1 BWRVIP-47, December 1997 “BWR Lower Plenum Inspection and Flaw Evaluation

2 BWRVIP-47-A, June 2002, “BWR Lower Plenum Inspection and Flaw Evaluation Guidelines”

3 | PP 7027, Revision 1, “Reactor Vessel Internals Management Program” .

Requirements, dated February 13, 2003

4 Reactor Vessel Internals Components Basis For Inspection And Other Management
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Design Qutput Documents — The follo
S #

Appendix C (Continued)

wing documents are impacted by this TE. -

Document Title

N/A

None
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Appendix C (Continued)

Technical Justification No. 2003-04
Title: Continued Operation without a Feedwater Zinc Injection System .

* Technical ]usuﬁcatxon is required when utility procedures, inspections, methodology, or guidelines are inconsistent with the
intent of the supporting BWRVIP gmdelmes

_m_g_k_egl_gt ( lee BWRVIP documem and Sectzon refcrence wuh a restatement of the requzrement )

‘ BWRVIP—79 Sectmn 3.2: 3.3 dlscusses the beueﬁt of zinc in order to reduce cobalt 60 1sotope buﬂdup for'
dose considerations. It states, “While it is believed that a reasonably Optnmzed value is 5-10 ppb zinc in
the reactor water so that the benefits can be maximized while still remaining comfortably within the-

historical experience band, each utility must perform their own cost/benefit evaluation to discern what
concentration is optimum for them.”

BWRVIP-107, Section 5.1 also states, “Adjust feedwater zinc injection rate to result in a steady reactor

water level of 5 to 10 ppb...and maintain this level during post NMCA operation. (Note: This
recommendation may not be consistent with fuel vendor recommendations.” :

YVermont Yankee Deviation (Record how Vermont Yankee deviates or deviated from thg BWRVIP requirement.)

Vermont Yankee — not possessing a zinc injection system — does not have a way to adjust zinc levels,
although VY has maintained a reactor coolant zinc concentration arcund that general range as a result of
having an adrmralty condenser.

Justification (Provide the basis for determining that the proposad deviation meets the same objective and intent, or level of
“conservatism exhibited by the BWRVIP guidelines. - The justification shall be supported by calculations when warranted.

: Clearly identify all available mformanon and resources, which allow the devun‘zon 70 be acceptabte C'Iearly zdemgfj’ t}ze meact :

" that the deviation will have on meéting the intent of the guideline.)

The presence of zinc in the reactor coolant will minimize the incorporation of Co-60 into oxide films on
reactor vessel internals and associated piping. Zinc also stabilizes the existing fuel dep®sits, which
reduces the release rate of corrosion products such as Co-60 into the reactor coolant. The original
information came from comparing dose rates at plants that had admiralty condensers with filter
demineralizers to those with stainless steel ones. Admiralty condensers have tubes that are
approximately 21% zinc and 78% copper. Many utilities replaced their admiralty condensers or
installed deep bed demineralizers based on copper concerns associated with Crud Induced Localized
Corrosion. This factor prompted them to initiate zinc injection utilizing depleted zinc to reduce dose
rates. Initially, this was done based on the substantial increase in reactor internal dose rates following
_ mmauon of Hydrogen Water Chem.lstry (HW C)

' 'I'hree GE BWRs located in the US reported unexpectedly hlgh release rates of acuvated corrosion
products to the reactor coolant during cool-down prior to their refueling outages. Two of these plants
received mid-cycle Noble Metal Coaung NMOC) apphcatxons One of these plants had no zinc injection
while the others were maintaining zinc concentration in the range of 2-3 ppb which is shghtly lower
than Vermont Yankee. Those plants that maintained zinc concentrations in the 5-10 ppb range saw a
modest increase in one case and a reduction in dose rates in the others. In addition, these three plants
did not experience inordinate releases of corrosion products dunng the refueling outage shutdowns.
From this information, GE infers that the higher reactor water zinc concentrations more effectively
stabilized the fyel deposits and minimized the release of activated corrosion products to the coolant.
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Appendix C (Continued)

In GE SIL No. 631, the following statement is made: *Maintain the reactor water zinc concentration in -
the 5-10 ppb range. This is applicable except where it has been clearly demonstrated that there have

. been no significant drywell dose rate issues for a complete cycle following the application while
‘ maintaining a lower zinc concentiation in the reactor water.” “At both plants that experienced higher

than expected dose rates, the nominal zinc concentration in the reactor water was 2-3 ppb for the
majority of the cycle following the NMCA.”

.BWRVIP 107 makcs several recommendanons relatmg to’ the mjectxon of depleted zinc (DZO) It -

states, “Maintain reactor water zinc at 5-10 ppb and the 2x10-5 micro-Ci/ppb Co-60(s)/Zn(s) ratio. This
recommendation is solely for the purpose of reducmg out of core dose rates. It requires that a utility
have a zinc injection system that utilizes depleted zinc.

The installation of a zinc mJectxon system would cost appro;umately 1,000 000 dollars and require an
expenditure of 150,000 dollars annually for depleted zinc. There are currently no plans to install such a
system as long as we have an admiralty condenser. Engineering is currently evaluating the rcpla‘cement
of the condenser with a titanium condenser. They are now aware that such a change would require the
implementation of zinc injection. The earliest probability of installing a new condenser is in 2007 based
on current pnormes , . ,

Vermont Yankée has maintained a reactor coolant zinc concentration in the range of 2 5 —10 ppb over its
entire operating history as a result of having an admiralty condenser. Since the replacement of .our
recirculation piping in 1986 with Hitachi 316 stainless, electro-polished pipe, we have maintained very.
low recirc pipe dose rates of approx.xmaxely 75 -120 mR/hr. In the eaﬂy 1980s we began a-cobalt
reduction program that included such’activities as replacing the stellite in the feedwater regulation

: 1valves For 2002, reactor coolarit zinc concentration ranged from 3.7.to 11.7 ppb with a2 mean of 6.4 ppb-

and an average of 7.0 ppb. Thus, we generally met the requirement to keep RV zinc concentration in the

" range of 5-10Q ppb.’

However, we have minimal control over the concentration of zinc in the feedwater, as it is a function of
condensate temperature and condcnsate delmnerahzcr efficlency

Natural zinc from the admiralty condenser ultimately becomes activated in the reactor coolant to Zn-65.
VY has the highest reactor coolant Zn-65 concentration in the industry. However, this does not have a
significant impact on recirc pipe dose rates. Those plants that inject depleted zinc to not have to worry
about the zinc activation problem

Vermont Yank;e is umque among BWRs. This means that industry data relative to out-of-core dose

" rate$’and RV zmc concenttanon may not appIy The followmg set of condmons does not exist at any _

" other BWR:".

1.  Filter Demineralizer plant without supporting deep beds

2.  Admiralty Condenser

3. Low fgedwater iron

4. NMCA without hydrogen addition

5.  Recirc Pipe that is Hitachi 316 electro—pohshed stainless steel

6. 15 years of BRAC point dose rates in the 80-125 mR/hr range

7. No chemical decontaminations during the past 15 years
VYPPF 7027.01
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Appendix C (Continued)

8. Very low ManRem outage exposure (last outage was a record for a BWR at ~76 ManRem
9.  Highest feedwater copper levels in the industry :
10. Highest reactor vessel Zn-65 levels in the industry.

* Given our recent history, it appears that the current plant chemistry is adequate in.keeping out of core

-t

dose rates within acceptable limits. The current plant chemistry does not support the expense requxred to
initiate DZO. In addition, recent industry fuel problems have raised the question, “How much is too
much zinc in the reactor coolant?” Some uuhtxes are already reducmg the amount of zinc that is 1n_1ected
to allev1ate the cmd buﬂdup on the fuel. . :

mmmgm ( State how lans the deviation will be in effect.)

This deviation will remain in effect until the main condenser tubing is replaced with an altermate material.

Assumptioglggn Items (List any assumptions used in the TE and provide a basis for each. List any open items requmng
additional action pnor to closure of the TE.)

Recommendations (List detaiiéd recommendations, as required, 10 resalve the evaluated condition. List all documents
requiring changes and attach marked up pages. Clearly state recommendations for plant modifications or changes to operating
practices, including recommerided changes to plant procedures.)

Based on the above analysis, this Technical Justification recommends the following actions:

1. Continue plant operations as in the past relying on the natural zinc from the condenser to help control
-out-of-core dose rates." Plan on mstalhng and uunatmg zmc m_;ecuon in con_;unctlon W1th a condenscr
 replacement. . :

Responsxble Depamnent Systems Engmeermg
Due Date — Not Applicable

o~

Approvals (Print name and provide signature/date. A thorough review shall include and consider input from a wide variety of

sz'js. )

/ 5,’2/%3 Reactor Internals Management Program Coordinator -

/ A / A{/ A Mechanical/Structural Design (if applicable)

__Q@AM‘Z ! 8://%:’ Code Programs Manager '

(signature) (date)
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Appendix C (Continued)

Closeout (All actions that were recommended by the Technical Justification and accepted by management have been initiated
and any demgﬁed open items have been dispositioned.)

N/A / N/A ___ Reactor Internals Management Program Coordinator

. (signature) ' . {date)

Input Docnments and other Rel‘erenc% The fo]lo“nng‘ocumenrs provxde input to tl'us Technical Justification.

i

-_Document Title (including Rev. No. and Date, if applicable) .

1

: ‘BWRVIP-79‘ dated. February 2000, “EPRI BWR Water Chemistry Guidelines - ~2000
Revision”

BWRYVIP-107, dated November 2002, “Dose Reducnon Through Optumzmg Chexmstry
Usm&Depleted Zinc with Noble Metal Chemical Addition”

PP 7027, Reactor Vessel Internals Management Program

ajw]| N

GE SIL 631, Revision 1, dated September 4, 2001, “Zinc Injection Followmg NobleChem
Apphcatlon”

Design Output Documents — The following documents are impacted by this TE.
#

Document Title

None
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Appendix C (Continued)

Technical Justification No. 2003-05 v [ ;1/17/03
T1t1e' Feedwater Copper Concentratlons above Recommended Limits

Technical Jusuﬁcauon is required when uulny procedures, inspections, methodology, or guidelines are inconsistent with the
intent of the supporting BWRVIP guidelines.

BWRVIP Rgguiremen (Gwe BWRVIP docwnent and Section reference wzth a restatement af the reqwremen: )

BWRV]P—79 Table 4-6 Note ¢ states, “An engmeenng evaluanon should be performed before apphcatlon

of this value [>0.20 ppb feedwater total copper] at plants with copper alloy condenser tubes and powdered
filter/demineralizers, since it may not be achievable without costly plant modifications. In these

circumstances, a limit above 0.2 ppb may be justifiable based on prevmus performance and core design
considerations.”

- Yermont Xankee Deviation (Record how Vermont Yankee deviates or deviated from the BWRVIP rewireMt. )

Feedwater Copper has been consxstently above the current (2000 revision) EPRI gu1del1ne value of
0.2 ppb.

Justification (Provide the bagyis for determining that the proposed deviation meets the same objective and intens, or level of
conservatism exhibited by the BWRVIP guidelines. The justification shall be supported by calculations when warranted.
Clearly identify all available information and resources, which allow the deviation to be acceptable. Clearly identify the impact
that the deviation will have on meeting the intent of the guideline. ) '

BACKGROUND
Elevated feedwater copper levels for plants W1th admn'alty condensers and filter demmerahzers have
been an mdustry issue for over a decade. Most BW’Rs have resolved the issué by réplacing their =
condensers or adding deep bed demineralizers down stream of their condensate polishers. There are
currently only two BWRs that have not taken the previously stated corrective actions. These are
Columbia and Vermont Yankee. Columbia Station has developed a technical justification for
muaintaining a feedwater copper limit higher that recommended in the EPRI Guidelines but in
accordance with their fuel warranty of 0.5 ppb.

Filter demineralizers are at approximately 90% efficient for removal of solub]e species due to the very
short residence time on the thin ion exchange resin layer on the precoat. The challenge is to maintain
the current efficiency under all phases of plant operation. When tighter precoats are utilized they take
out more of the insoluble species and seem to increase the ion exchange efficiency. The age of the

. elements is also a factor in the removal of insolubles.. When low-cross-linked resins are used for crud -

'}control, they shed some sulfate. Theu' use is therefore limited based on the i mcrease in reactor coolant *
sulfates. In the effort to maintain or increase the 90% efficiency we are also removing iron and zinc.
Therefore, there is a balance between the achievable feedwater copper and the desired feedwater iron
and reactor coolant zinc and sulfate concentrations.

The 2000 revision of the EPRI Guidelines indicates that the desired feedwater iron range is 1ppb +/- 0.5

ppb and that the desired reactor coolant range for zinc is 5-10 ppb. However, it further states that
“experience has demonstrated that benefits are being achieved with RV zinc concentrations as low as 3
ppb. With regard to feedwater iron it states, “That betwéeen 0.3 and 0.5 ppb long term experience across
multxple units is lacking™; “adverse consequences have been reported from long term operation near 0.1
ppb in the 11.S., Sweden and Japan.
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Appendix C (Continued)

When the EPRI Water Chen:ustry Guldelmes were 1ssued in 1986 the recommended feedwater copper
limit was 0.5 ppb. This }imit was also in the 1996 revision to the Guidelines with a note that stated that
this is a common value listed in fuel warranties. Vermont Yankee adopted the Guidelines and created a
water chemistry policy, VYP-131. Plant management took an exception to the gmdelme s copper limit
recommendation. Based on discussions with GE, the 1.0 ppb limit was maintained in accordance with
the GE Fuel Contract. Vermont Yankee may not be able to meet the current Guideline value of 0.2 ppb

.copper-under most operating conditions without makmg expeasive plant modifications, However, given.

that copper bhas been implicated as a potential contributor to-the Cycle 22 fuel failures, it is prudentto -
take actions to reduce feedwater’ copper to as low as reasonably achievable without compromising other
parameters.such as reactor coolant zinc, sulfate and feedwater iron.

Vermont Yankee has had recurrent feedwater copper excursions greater than 1.0 ppb for more than a
decade. The most significant events occiured during 1988 and 1995 when the Fuel Contract Continuous
limit of 1.0 ppb was exceeded for more than 14 days. During 1988 feedwater copper was >2.0 ppb for 6
weeks. There were some feedwater copper values >1.0 ppb in 1999 and in 2001, all of which occurred
during the summer months. Feedwater copper is most difficult to control during summer months when
condensate temperatures may reach 138 degre&s F asa result of CloseJHybnd cycle operanon. :

Vermont Yankee has mamtamed feedwater copper at apprommately 0 27 ppb (average) for the ﬁrst 6
months of Cycle 23. There were approximately 30 days during the period when feedwater copper was at
or below 0.2 ppb. During the summer months, feedwater copper is much more difficult to control.
Achieving values below 0.2 ppb may not be possible during the warmest months between July and
September without installing deep bed demineralizers or changing out the admiralty condenser. The

“current data indicates that the achzevable range for feedwater copper is <0.2 ppb to O. 5 ppb wnh the

‘'yearly average being <0.3 ppb. "

High feedwaier copper ultimately results in high reactor coolant copper in the range of 5-10 ppb on
average. Approximately 90% of the metals that are in the coolant plate out on core surfaces including
the fuel. The increased crud loading on the fuel can create a problem known as CILC (Crud Induced
Localized Corrosion) that may result in a fuel failure. Vermont Yankee did not have any clearly
identified CILC related fuel failures during the 80s or 90s.

Admiralty condensers provide several benefits. Besides being resistant to corrosion, they provide a
natural source of zinc. Zinc has been shown to be an important factor in reducing out of core dose rates.
Plants without admnralty condensers have to inject zinc, whereas Vermont Yankee can maintain a
reactor coolant zinc concentration of 3-6 ppb without needing to perform zinc injection. Having had

- natural zinc for its ¢ntiré. operating lnstory has helped VY to mamtam dose rateslpersonal exposure very‘ -
low compared to the rest of the mdustry , K : ) .

CORRE ACTIONS:

As aresult of the feedwater copper excursions of 1988, 1995 and 1999, a series of corrective actions
were put in place to minimize/prevent feedwater copper excursions. These corrective actions
s1gmﬁcantly reduced the number of excursions >1.0 ppb. In fact, there were none in 2000 and only one
m 2001. The following are some of the corrective actxons taken over the yecars:
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1. Reduction in the source term. The turbine casing, a source of copper was replaced in 1994,
Silicon brass nuts in the feedwater heaters were replaced by stainless steel ones. All of the
condensate pumps’ first three stages were changed from brass to stainless steel.

Placed the Body Feed system back into service in order to increase copper ion removal

efficiency of the demineralizers by filling in gaps in the precoats.

Purchased high efficiency crud reduction resins for use during the warmer months

Feedwater metals analyzed more frequently during summer months.

. A senior Graver Engzneer (Charhe Mosser) was contracted to review VY’ s condensate )

pohshmg process and make appropriate recommeridations for process improvement. -

Recommendations from his final report were mxplcmented in 2001 and 2002 for

improvements to the backwash and precoating process.

6. Following participation in an INPO assist visit to Quad Cities, an action plan was developed
and implemented to change all of the elements in the condensate demineralizers from 2 inch
diameter to 2.25 inch diameter. This increased the element surface area of each vessel by
115 sq ft. All vessels currently have these new elements.

.

CORRECTIVE A N THECO B FDEVELO H o l

A rcvxscd action plan for feedwater copper control has been developcd and will be implemented . i c
beginning in May of 2003. Chemistry will be optimizing filter demineralization processes and :
evaluating the data for process improvement. An assessment of the 2003 feedwater copper control

strategy will be performed at the end of 2003 and the plan will be revised accordingly. Level 1 LOCA (

UND-2003-326_02 was created to review the action plan implementation status. Excerpts from the

plan are as follows:

1

Startmg Apnl 2003 all condemms were precoated thh a sandwxch of P—202H fo]lowed by
Meridian 2000. Once the vessel is placed in service it will be Body Fed thh an additional three
bags of Ecodex P-202H. Precoats of this type will continue until October 15® or such time that
analytical data indicates that a change in precoat formulation is warranted. NOTE: Precoats of !
this type may increase RV sulfate to 2.0 ppb for a short duration and therefore more than one

~vessel should not be done within a three-day interval. Other copper removal resins may be used

such as Purolite CG-125-H. Starting in June, feedwater copper control evaluation was begun k
with all 5 vessels having the same type of precoat. ‘
Began Metals analysis for individual demineralizers in April 2003 and will continue on a weekly
basis until November of 2003, at which time this process will be evaluated for continuation
through the winter.

In May 2003, revised the existing technical justification for feedwater copper to indicate a formal

——

-.. approach to copper control that is ALARA provxdmg adrmmstratwe goa]s for summer and wmter

: conchtlons. -

Reviewed the approach to copper control at Columbm statxon and the1r techmcal Jusuficanon for '
maintaining feedwater below 0.5 ppb, which is the current GE Fuel Wa.rranty value. ¢
Avoided condensate demineralizer system operation with 4 vessels in service as much as
possxble (other than for backwashes and precoats) during the period of May 15th until October
15", This means that element replacement should not be done during this time. No condemin
element change outs were scheduled during this interval.

Carefully review the copper data from the individual demineralizers and take appropriate actions
to reduce effluent copper concentration, (Body Feeds or new Precoats). Establish an action level
for demineralizer effluent copper based on plant operating conditions.
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7. In order to determine the optlmum runtime for a ptecoat and an achievable feedwater copper
limit, the following data will need to be evaluated: .

a. Precoat formulation and number of Body Feeds

b. Condensate temperature (see item #8)

c. Reactor Vessel zinc, copper and sulfate concentrations

d. Feedwater zinc, iron and copper concentrations

_e. Individual demineralizer effluent copper and precoat run txme
- f. Condensate demineralizer jinfluent copper - -~ .- o
o Data Trendmg was started in April 2003. a

8. Monitor the condensate demineralizer influent temperature (ERFIS computer pomt F0-76 ‘
(steam packing exhauster effluent). This is to be done from May 15% until October 15™ and
more often if the plant is on closed cycle for longer than 2 hours (chlorination). This point
should be trended along with the upstream river temperature. Temperatures above 130 degrees F
negatively impact copper control and need to be brought to the attention of Chemistry/Plant
Management. This is ongoing.

9. Project the increased costs for ion exchange resins and waste disposal.

10. Collected feedwater metals on a daily (24 hour) basis during the period from April 21st to
October 15™. During the cooler months three 48-hour samples and one 24-hour sample are
utilized.

11. Monitor the deposmon of copper in the reactor coolant in mxcrograms/second based on the
~weekly reactor coolant metals analysis. This is ongoing.

12. Benchmark other utilities to see who uses online IC or XRF for metals analysis. How accurate is
the process and the cost of equipment, installation and cost of maintenance. Consider long-term
modification for copper monitoring. This is ongoing. = -

13. Performed individual condemin metals analysis twice per week during the period of 7-15 to 9-15

14, Inoorporate the cnuca.l elements of copper control mto a plant procedure ¢ or other- techmcal
document.

Items 7.8, 12 and 14 were recommendauons from Mr. Bill Russell,
a consultant for senior plant management who routinely makes
. quarterly assessment visits to the plant site.

A C. BASIS;

Table 4-6 in the EPRI 2000 Guidelines’ prowdes the followmg note: “An engineering evaluation should;
be performed before- apphcauon of this value with copper alloy condenser tubes and powdered -~ -

: filter/demmerahzers, since it may not be achxevable without costly plant modxficanons.. In these-

circumstances, a limit above 0.2 ppb may be Jusufied based on previous performance and core de51gn
considerations.” The Guidelines furtheér state in section 3-38; “This peculiar phenomenon called CILC
resulted in several cases of fuel failure from late 1978 up to the late 1980s, but since has been mitigated
by using higher nodular corrosion resistant cladding...” -

General Electric expressed a concern in 1996 that high reactor coolant copper levels would interfere -
with Hydrogen Water Chemistry (fTWC) but at the same time indicated that the corrosion resistance of
their fuel had been improved to resist the CILC phenomienon. Since that time they issued a report -
entitled “The Cu Club, Laboratory Test Results”, that supports HWC as well as Noble Metal Coating
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Applxcatlon (NMCA) under reactor coolant levels as high as 15 ppb. Copper levels in the reactor
coolant at Vermont Yankee currently range from approximately 5-8 ppb

The River Bend fuel fa:lure incident of 1999 was thoroughly evaluated and discussed at several EPRI
meetings attended by the VY Plant Chemist. River Bend experienced fuel failures in 7 fuel assemblies
that appeared to be related to copper. Although there was an elevated amount of copper in the fuel crud,

_ the frilure mechanism was more a result of heavy deposition of iron oxide-based crud. Two.

".con¢ ‘tivity excursions during the October 1997 refueling outage and the subsequent startup are the -
sus _ted causes for a large influx of corrosion products early in the operating cycle. Their feedwater

ir- .evels were around 3.7 ppb. This did not account for all iron deposits on the fuel inside the core and
it - as not clear where this extra iron came from. . At Vermont Yankee, feedwater iron is always

- maintained *»*  the ¥R Guideline value of 5.0 ppb and is infrequently above 2.0 ppb. As a result,
the tr n at River Bend are not expected here, even with a feedwater copper

ased on a review of the EPRI Guidelines (section 3-40), this incident was
‘deline value for feedwater copper being reduced from 0.5ppb to 0.2 ppb. In

diss . ... s . ... Jen.... Blectric, they have indicated that the Jusnﬁcatxon for this lower limit is not
bassd on e oAl

~ac~ ! a feedwater copper limit of 0.5 ppb. Their feedwater copper runs in the range
re performed a technical justification for this limit that basically states that
the . v pact fuel performance. While Vermont Yankee can maintain feedwater

copper <0 5 pp- aly avcragc, it may not be able to achieve thxs limit on a day to day basis in the
hottest months or thie _ car. :

‘The. General Electric BF2/VY Root Cause Inveshgauon Report dated 03/ 17/2003 did not:determine a

. root cause ~or the 5 failures ldenttfied dunng Cycle 22: The report’ indicated that’ the extracrdmary hlgh

levels of ccpper -likely contributed to accelerating the corrosion process along with some unknown
initiating event. Fuel examinations indicated relatively high copper deposits on Cycle 19, 20 and 21
fuel. All 5 of the failures were from the same tubing lot and failed in VY reload number 20. The data
indicate that other reloads residing in the core are not exhibiting the accelerated corrosion. It was noted
that VY leads the fleet in feedwater copper, but that it does not represent a change — VY has always had
high feedwater copper, and has not had related fuel failure problems since the late 1970s. The root
cause evaluation did not provide any recommendations for copper control or indications that the current
fuel warranty value of 0.5 ppb for feedwater copper would be changed.

Following the VY fuel failures, the Reactor Engineering department contacted Agquarius Services Corp.
(Al Strasser) and requested that he evaluate all of the data associated with the fuel failures. This .
_included GE evaluations' and matenal two cycles of Chexmstry Data and plant operatmg hxstory Fuel

a. Nodular corrosion should not occur on an in-process heat-treated cladding. Of the two causes,
corrosion by high copper chemistry water is unlikely, since GE work in the past showed that this
does not occur either in or ex-reactor. High Cu chemistry with NMC might induce nodular
corrosion by the change in redox conditions at the cladding surface. The previously proposed
poor in-process heat-treating control could be a second cause.

b. The continued evaluation of the fuel examination tapes confirm previous conclusions that there
is a correlation between the level of corrosion observed, some of the cladding lot numbers and
some of the local peaking factor histories of the rods.

¢. The author concurs with GNF’s conclusion that three cladding lot numbers behaved poorly.
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d. A cursory companson of fuel rod local peaking factor histories of rods from the same cladding
lot indicates a reasonablé correlation of power with corrosion control.

e. Based on GE information, there does not appear to be a correlation between Cu content and
liftoff measurements, and there does not appear to be a correlation between linear power
generation and liftoff either. This indicates a lack of correlation between copper content and
corrosion. :

f. The maximum concentration of copper at a discreet axial location was 1885 ug/cm> that

© . occurred at the 31” elevation of Rod D“ Bundle YJF493 One shouId note t.hat this was a rod
without a fuel defect.

CONCLUSIONS:

Based on this review of industry documents and operating experience, the gaidance in the GE Fuel
Warranty and the justification prepared by Columbia Station, it is concluded that copper may play a role
in the fuel corrosion process but that further evaluations are required, especially as they relate to fuel
duty. Feedwater copper levels >0.2 ppb but <0.5 ppb will not interfere with NMCA, HWC or our
IGSCC mitigation program. However, it is the plant goal to maintain feedwater copper levels as low as
reasonably achievable and to comply with the EPRI 2000 Water Chemistry Guideline value of 0.2 ppb.

Duration of Technical ;lgﬂggjgg (.S'tate haw long the deviation will be in effect.)
This deviation will remain in effect mdcfimtely

Assnmptio] _ngg@ Ytems {List any assumptions used in the TE and provide a basis for each. List any open items reguiring

. addmanal acnan pnor to closure of the TE)

None. .

Recommendations (List detailed’ recommendations, as required, 7o resolve the evaluated condition. List all documents
requiring changes and attach marked up pages. Clearly state recommendations for plant modifications or changes 1o operating
practices, including recommended changes to plant procedures.) - )

Based on the above analysxs. thls Techmcal Jusnficanon recommends the followmg actlons

1. Contmue implementation of the copper reducnon plan
Responsible Department — Chemistry
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Approvals (Prmt name and provzde signature/date A xhorough review shall include and consider input from a wide variety of
sources.)

,7 rd : .
_MN | ©8/12/0%, Reactor Internals Management Program Coordinator

LA [N/ Mechanical/Structural Design (if applicable)

— ~LL AT O hemistry (if apphcable) . ,
| A{/ A o U[A— Other Cross-stc:phne or Indepcndent Review (1f apphcable)
WM 122/ e Code Programs Manager  Derr0s G r#2o"
(signature) (date) |

Closeout (All actions that were recomsnended by the Technical Justification and accepted by management have been initiated
and any identified open items have been dispositioned. )

( 2,3@ éﬂh&b’ o 13-/ 7/03 Reactor Internals Management Program Coordinator
(signature) (date)

Ingut Documents and other References — The followmg documents provide input to this Technical Justxﬁcanon.
: ... Document Title (including Rev. No. and Date, if applicable) : : ] )
'BWRV1P-79 February 2000, “BWR Water Chemistry Guidelines” (EPRI TR-1035 15R21
GE Fuel Warranty 23A4715, Revision 4, August 24, 2000

Vermont Yankee Current Fuel Warranty Contract, Section H, October 13, 1993

“Impact of feedwater copper level greater that 0.2 ppb on fuel performance at Columbia’
Document given to Plant Chemist on July 13, 2001 by Brian Shaw, Fuels Design, Encrgy
| Northwest
Commitment BWRVIP-079_01, completed in 2000, “Perform Plant Specific Evaluation of
Higher Copper Action Level than Stated in the EPRI 2000 BWR ‘Water Chemistry
Guidelines™

6 GE NEDC-32885, DRF B13-01880, 12-98 “Cu Club” Laboratory Test Results

7 ER 99-0826, Feedwater Copper Concentration >1.0 ppb for more than 96 hours

8 = | INPO SEN #204, Witer Chemistry Induced Fuel Leaks. (vaer Bend Statxon)

9 | INPO Plant Evaluation for Vermont Yankee, March, 2001 -
10 _ | GE fuel scrdping results for Vermont Yankee, 2002-2003
11
12
13

AUNH#

h

| BF2/VY Root Cause Investigation report, GNF, March 17,2003

Columbia Station Technical Evaluation for FW Copper above the EPRI Limit
“Preliminary Evaluation of Vermont Yankee Fuel Performance” Al Strasser, Aquarius
Services Corp., June 7, 2002

14 Bill Russell quarterly chemistry/fuel failure evaluanons, 2002-2003

15 GE Nuclear Energy, NEDC-32885, December 1998 “Cu Club” Laboratory Test Results
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Appendix C (Continued)

Technical Justification No. 2004-01

Title: Justification for Alternative Inspection of Core Plate Rim Hold-down Bolts

Technical justification is required when uuhty procedures, inspections, methodology, or guidelines are inconsistent with the
intent of the supporting BWRVIP guidelines.

' BWRYVIP Reguirement (Give BWRVIP document and Section reference with a restatement of the requirement. )

.BWRVIP-25 (Reference 1), Table 3-2 states that for rim hold-down bolts without repair wedges,
" “Perform enhanced VT-1 from below the core plate (or UT from above core plate once the technique is
‘developed) of 50% of the hold-down bolts. If cracking is 'detected, inspect the remaining 50% of bolts:

Reinspection strategy to be based on plant-specific analyses to assure that critical numbers of bolts are
intact to prevent lateral dlsplacemcnt of core plate.”

In the April 28, 1999 NRC Safety Evaluation (Reference 3), the NRC states, “The staff believes that an
initial baseline inspection should be comprehenswe, apd include all components that are practicable to
inspect, based on tooling availability.” However in the Final Safety Evaluation of December 19, 1999
(Ref. 4), the NRC consents with the BWRVIP previous response (October 6, 1999) that the inspection
should be limited to components required for plant safe shutdown. The BWRVIP response (Reference
2) had stated, “If not, no inspection is required. This strategy is adequate to ensure plant safety.
Performing a baseline inspection of locations which, if failed, have no affect on plant safety, would
require an unnecessary increase in outage time in addition to the cost associated with developing and
qualifying additional inspection tooling. Consequently, the BWRVIP does not agree with the NRC
suggestion that all locations on the core plate be inspected in a comprehensive baseline inspection.”

BWRVIP-25 report states that, “...as long as the critical number of bolts remain intact, lateral support
for the core plate assembly is assured...Therefore, there is no safety consequences of failure at Location

8”. (Location 8 in BWRVIP-25 discusses failure location for Aligner Pin and Socket to Rim Welds).

BWRVIP-25 also discusses acceptable alternatives to inspection, specifically involving plant-specific
analysis or repairs and/or modifications.

Vermont Yankee Deviation (Record how Vermont Yankee deviates or deviated from the BWRVIP requirement.)

In view of the fact that no vendors have yet developed a delivery system for top-of-bolt UT techniques,
and that EVT-1 inspection from below the core plate has accessibility limitations, VY will perform

" VT-3 inspection of 50% (15) of the top of the bolted connections every other refueling outage. Should

access to the lower plenum become available, VY plans to augment core bolt inspections by performing
a VT-3 inspection of accessible rim hold-down bolt bottom locking engagement and accessible aligner
pin assemblies. '

Justification (Provide the basis for determining that the proposed deviation meets the same objective and intent, or level of
conservatism exhibited by the BWRVIP guidelines. The justification shall be supported by calculations when warranted.
Clearly identify all available information and resources, which allow the deviation 1o be acceptable. Clearly identify the impact
that the deviation will have on meeting the intent of the guideline.)

The core plate assembly provides lateral support for the fuel bundles, control rod guide tubes, and
in-core instrumentation during seismic events, and provides vertical support for the peripheral fuel
assemblies. The core plate assembly consists of a perforated plate reinforced by stiffener beams and
supported on the perimeter by a circular rim. There are stabilizer beams (or cross ties) between the
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Appendix C (Continued)

stiffener beams, which also provide support for in-core housing monitors. The VY core plate rim is
bolted to a ledge on the core shroud with 30 preloaded, 2.0” diameter, 304 stainless steel rim hold-down
bolts, which prevent horizontal and vertical movement. The core plate is positioned on the shroud ledge
by four 2.5” diameter vertical aligner pins. The pin assembly engages sockets, which are welded to both
the core plate and the core shroud.

The core plate structure is prevented from horizontal translation during the design basis event by friction
from the clamping force from the core plate rim hold-down bolts. V'Y has not yet calculated the
minimum number of bolts required to resist sliding against seismic shear loads. However, the existence
of the aligner pins in effect reduces the clamping preload required for the core plate bolts and would
reduce the number of intact bolted cennections required.

Alternate Inspection Acceptance Basis

VY verified the structural integrity of the top locking engagement of all bolts as installed per drawing
requirements through VT-3 inspections. A baseline VT-3 examination of the tops of all 30 bolted
connections was performed in RFO 19 (1996) (Reference 5). Then, during the last three refueling

outages — RFO 21 (1999), RFO 22 (2001), and RFO 23 (2002) — a VT-3 examination of the tops of 50%
(15) of the bolted connections was conducted (References 6,7, and 8). The exams performed showed
no signs of cracking or bolting disassembly.

- VY plans to re-inspect by VT-3 a minimum 50% sampling of these bolted connections every other
refueling outage (on a rotating basis) to assess the structural mtegnty of the bolts top locking
engagement )

Should access to the lower plenum become available, VY plans to augment core bolt inspections by
performing a VT-3 inspection of accessible rim hold-down bolt bottom lockmg engagement and
accessible ahgner pin assemblies.

VY considers this inspection plan adequate, with a high confidence level, for ensuring the structural
integrity of its core plate configuration to resist sliding against shear loads.

The performed top-of-the-bolt inspections confirmed that all of the 30 bolts are in place; there is no sign
of deformation nor cracking; and the upper nut, nut lock and fillet weld is in place in all of the examined
locations.

The lower bolt connection (see Drawing 5920-1933, Reference 12) is similar to the top in that the nut is
welded by a fillet weld to the bolt (side) to keep the nut in place. It is unlikely that where there are no
failed connections in the sample that has been inspected (30) that a significant number of failed
connections could exist in the remainder of the population (the uninspected lower end of the bolted
connections).

Additionally, VY has very good water chemistry, which meets the requirements of BWRVIP-79
(Reference 14). All components below the top of the core shroud are protected by Noble Metal

Chemistry Application (NMCA) with sufficient hydrogen injection to mitigate IGSCC of vessel
internals.

This alternate inspection plan offers a practical solution to the inspection criteria required by
BWRVIP-25, because:
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Appendix C (Continued)

(D No vendors have yet developed a delivery system for top-of-bolt UT techniques.

(II) The EVT-1 inspection from below the core plate has. accessibility limitations. The ASME Code
-, Section XI defines *“accessible surfaces™ as those areas “made accessible for examination by
removal of components during normal refueling outages,” during a typical refueling outage.
_ Neither the shuffling of fuel bundles nor the replacement of control blades allows access to the
core plate. Therefore, this requirement would add unnecessary increase in outage time, with no
_compensating benefits because a representatxve mspecnon can be performed of the upper side
_of the bolted connectlon

Q.Q.QLliJ_SJQB

VY considers thxs altemate mspectmn plan to prov1de an acceptable level of quahty for exammanon of
its core plate agamst seismic shear loads.

Duration of Techmcal ]M (Sta:e how long the devxar;on mll be in eﬁ"ect. ) o

‘This deviation will remain in effect untﬂ a delivery systern for a top-of -bolt UT technique is developed.
When this occurs, adequate time for site deployment will be also be factored, as allowed by PP 7027,
Paragraph 4.2.1.

M (l.ist any assumpuons used in the TJ and prowde a basxs _for each. List any open items requiring
additional action prwr to closure of the TJ.)

None.

__Mn__da__g_ng (List detailed recammendatxous as ‘féqu;rétf;' to resolve the evaluated condition. " List all documents
_ requiring changes and attach marked up pages. Clearly state recommendations far plant modifications or changes 1o opera:mg
practices, mcludmg recommended changes to plant pracedures.) :

None.

Approvals (Print name and provide signature/date. A rhorough review shall include and consider input from a wide variety of

sources.)
( &QLA&. e !/ 5@2 Reactor Internals Management Program Coordinator

NI /_A/A _ Mechanical/Structural Design (if applicable)
N /__N/A  Chemistry (if applicable)
4)7;%;——' / 5/ %/{/Other Cross-Discipline or Independent Review (if applicable)
5 C. srst | 8//64 Code Programs Manager
(signature) (date)
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Appendix C (Continued)

Closeout (All actions that were recommended by the Technical Justification and accepted by management have been initiated
and any identified open items have been dispositioned.)

.

M / 3M{_ Reactor Internals Management Program Coordinator
(signature) 4 (date)

Input Documents and other References — The following documents provide input to this Technical Justification.

# Document Title (including Rev. No. and Date, if applicable)

1 BWRVIP-25, December 1996, BWR Core Plate Inspection and Flaw Evaluation Guidelines

| (EPRI TR-107284)

| BWRVIP Response to NRC RAI on BWRVIP-25 and BWRVIP-26, December 19, 1997

NRC Safety Evaluation of BWRVIP-23, April 28, 1999

NRC Final Safety Evaluation of BWRVIP-25, December 19, 1999 . '

| GENE Report dated October 6, 1996, “In-Vessel Visual Examination Report for the Vermont
Yankee Nuclear Power Plant RFO 19 September/October 1996 |

Framatome Technologies Report dated November 17, 1999, “1999 RFO 21 Outage Reactor

In-Vessel Services Report for Vermont ¥Yankee Nuclear Power Corporation™

Framatome Technologies Report dated May 13, 2001, “2001 RFO 22 Outage Reactor, In-

Vessel Services Report for Vermont Yankee Nuclear Power Station”

8 Framatome Technologies Report dated October 14, 2002, “2002 RFO 23 Outage Reactor, In-

Vessel Services Report for Vermont Yankee Nuclear Power Station™

9 1 PP 7027, Reactor Vessel Internals Management Program

10 NE 8067, Reactor Vessel Internals Inspection Details

11 VY Drawing 5920-1101

12 VY Drawing 5920-1933

= Y Drawing 5920-1097

| BWRVIP-79, February 2000, “BWR Water Chemistry Guidelines” (EPRI TR-103515R2)

L3 BWRVIP-94, August 2001, BWRVIP Program Implementation Guide (1006288)

thid i

' 1
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Appendix C (Continued)

Technical Justification No. 2004-02

Title: Justification for Deferral of Inspection of Tnaccessible Welds

Technical justification is required when utility procedures, inspections, methodology, or gmdelmes are inconsistent with the
intent of the supporting BWRVIP guidelines.

BWRYIP Rguirement (Give BWRVIP document aud Section reference wfth a re.ftatement of the requi;'err.xenn')‘ ‘

The BWRVIP requues mspecnon of certain “hidden” or inaccessible welds. There are three hidden
welds inside each of the two core spray nozzles and two hidden welds inside each of the ten jet pump
recirc inlet nozzles. The BWRVIP also requires that the integrity of the P9 welds inside the core spray

- shroud collars be con51dered when the associated P8b weld integrity is diminished.

Core Spray

The core spray thermal sleeve provides the flow path for core cooling water from the vessel nozzle
external piping to the core spray piping tee-box. The core spray hidden welds are described in VY
procedure NE 8067 (Reference 8), Appendix A, Paragraph 5.2. “There are three welds on each thermal
sleeve. CSTS-1 is the safe-end tuning fork-to-10-inch schedule-40 pup piece. CSTS-2 is the pup
piece-to-10-inch by 8-1nch concentnc standard weight reducer. CSTS-3 is the reducer-to-8-inch
schedule 40 pipe piece.”

BWRVIP-IS (Reference 1), Paragraph 3.24, states “There is currently no inspection technique to
inspect the thermal sleeve welds. This development need is being addressed by the BWRVIP Inspection
Committee as a high priority item. Inspection of thermal sleeve welds should be done when the
capability exists, following Figure 3-1 as appropriate for creviced or non-creviced welds.” Figure 3-1
also references the reinspection flowchart (Figure 3-3). Those flowcharts would require EVT-1 every
refueling outage or UT inspection every other refueling outage of a “full target weld set”. Since EVT-1

" is impossible, that leaves UT. The full target weld set is defined in Table 3-5 as % of the welds that are

non-creviced. Therefore, if the thermal sleeve welds are non-creviced, they can be grouped into the
target weld set where 14 are required to be examined every other refueling outage.

Subsequent to publication of BWRVIP-18, the BWRVIP Inspection Committee produced a study
(Reference 6) showing that inspection of the core spray and jet pump hidden welds could be possible,
but it would be difficult and extremely costly. No vendor has undertaken the work to develop tooling in
order to examine the hidden welds.

Further, indications have been recorded during ultrasonic examination of welds 1P8b and 3P8b (collar-
to-shroud welds) at Vermont Yankee. A BWRVIP response, dated January 11, 1999, to the NRC Safety
Evaluation of BWRVIP-18 contains guidance for the redundant core spray P9 welds inside the collar at
the piping-to-shroud connection. This guidance is considered mandatory per BWRVIP-94, Section 1.3,
because the BWRVIP Executives approved the response letter to the NRC. The guidance states in
response to Issue 3.6(2) that, “Weld P9 is redundant to the P8a and P8b welds in BWR/3-5 plants.
Therefore, consideration of the integrity of P9 only needs to be considered if the integrity of the P8a and
P8b welds is insufficient.” '

T 2004-02
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Jet Pumps

The jet pump hidden welds are described in VY procedure NE 8067 (Reference 8), Appendix A,
Paragraph 10.3. “The thermal sleeve attaches the N2 nozzle safe-end to the jet pump riser elbow. Tt
provides a flow path and reduces temperature variations, and thus thermal loading, on the N2 nozzle.
There are two full penetration circumferential welds in each of the ten jet pump thermal sleeves. TS-1 is
the safe-end-to-thermal sleeve concentric reducer. TS-2 is the reducer-to-10-inch special pipe.”

BWRYVIP-41 (Reference 4), Table 3.3-1 requires for the baseline inspection of welds TS-1 and TS-2,
“Modified VT-1 of 100% of weld HAZs over next two inspection cycles. 50% to be inspected in next
‘inspection cycle.” The required reinspection is, “25% per inspection cycle.” A note states: “[These]
welds may not be accessible for visual inspection. The BWRVIP Inspection Committee is currently
addressing the need for developing an mspectlon technique for this weld. Inspection recommended
when the technique becomes available.”

Subsequent to publication of BWRVIP-41, the BWRVIP Inspection Committee produced a study
(Reference 6) showing that inspection of the core spray and jet pump hidden welds could be possible,
but it would be difficult and extremely costly. ‘No vendor has undertaken the work to develop tooling in
order to examine the hidden welds. :

Inspection cycle is defined in BWRVIP-41, Section 3.2.1 as 6 years. Per PP 7027 (Reference 7), the
first six-year inspection cycle is defined as starting as of the publication of BWRVIP-41, and thus covers
the time frame of October 1997 through October 2003.

Verpont Yankee Deviation (Record how Vermont Yankee deviates or deviated from the BWRVIP requirement.}

In view of the fact that no vendors have yet developed a delivery system to examine any of the hidden
welds in the thermal sleeves inside the cither the core spray nozzles or the jet pump nozzles, no

- inspection of these welds has taken place. Further, even though examinations of the P9 welds at
Vermont Yankee were attempted, the NDE technique qualifications for examination of the P9 weld were
withdrawn by the BWRVIP. Therefore, no qualified examinations of the P9 welds redundant to the
1P8b and 3P8b welds have ever been performed.

Justification {Provide the basis for determining that the proposed deviation meets the same objective and intent, or level of
conservatism exhibited by the BWRVIP guidelines. The justification shall be supported by calculations when warranted.
Clearly identify all available information and resources, which allow the deviation to be acceptable. Clearly identify the impact
that the deviation will have on meeting the intent of the guideliine.)

Acceptance Basis

The hidden welds are not accessible for visual examination and would be a chaillenge for mechanized
UT examination. There is currently no inspection technique developed to inspect the thermal sleeve
welds either with some degree of component disassembly or through development of specialized
techniques.

Core Spray Thermal Sleeve Welds

Until such time as an inspection technique is available, BWRVIP-18 (Reference 1), Section 3.2.4
“Hidden Welds”, states, “...a qualitative assessment of thermal sleeve integrity can be based on a plant-
specific evaluation of similar core spray piping welds. If a plant has uncreviced thermal sleeve welds,

TY 2004-02
Page 2 of 6

Appendix C
PP 7027 Rev. 3
Page 40 of 61

QA



Appendix C (Continued)

the evaluation welds should be the junction box-to-pipe welds and the upper elbow welds. If the thermal
sleeve welds are creviced, the evaluation welds should be the junction box cover plate weld, where
applicable, the P1 weld in BWR/3-5 plants where accessible for inspection, and the downcomer sleeve
welds.” Regardless of whether VY’s thermal sleeve welds are creviced, none of the above “evaluation
welds” at VY (28 welds in all) show any indications of cracking. Therefore, the qualitative assessment
of the core spray thermal sleeve welds is satisfactory.

BWRVIP-18, Section 2.2.1, states that most thermal sleeve welds are full penetration welds, but that
some are creviced fillet welds, and at least one is a creviced partial penetration weld. Then from the
way that is worded, full penetration thermal sleeve welds would be considered to be non-creviced. The -
three core spray thermal sleeve welds in each of two nozzles are full penetration butt welds. So

- therefore, the likelihood that cracking could initiate in these welds is diminished.

BWRVIP-18, Section 3.2.4 further states that, “If a thermal sleeve v;reld were to crack to the point of

_separation, the thermal sleeve and attached core spray piping might undergo some displacement, but the

brackets holding the piping and/or the tight clearance between the thermal sleeve and nozzle wall would

. prevent gross separation. In such an extreme scenano ‘core spray would Stlll be prov1ded, but with some

leakage.”

Core Spray P9 Welds : o - R e e s e o

Because indications have been recorded during ultrasonic examination of welds 1P8b and 3P8b (collar-
to-shroud welds) at Vermont Yankee, integrity of the P9 welds must be considered. The BWRVIP
response, dated January 11, 1999, to the NRC Safety Evaluation of BWRVIP-18 states that, “Until such
time that inspection of P9 is practical and demonstrated for all plant configurations, other technically
founded approaches are needed...In the interim if the integrity of P8a or P8b is diminished, the
condition of P9 would be considered in the overall integrity evaluation of the connection. The
evaluation would consider the low likelihood of cracking to an extent that would jeopardize structural

" integrity considering susceptlblhty, operat:onal loads, ﬂaw tolerance, etc

Vermont Yankee provided an evaluation to the NRC of these welds and the CS plpmg-to-shroud
connection (Reference 10). That evaluation assumed in one of three cases that the collar-to-shroud weld
failed completely, “in which case the core spray annulus piping is capable of displacing up to ' inch
axially and up to 0.028 inches vertically and horizontally.” This evaluation assumed an intact P9 weld,
however.

The same logic that was used for the core spray thermal sleeve hidden welds can be applied to the P9
welds. A qualitative assessment of thermal sleeve integrity can be based on a plant-specific evaluation
of similar core spray piping welds. The P9 welds are creviced. All other creviced core spray welds at
Vermont Yankee — the junction box cover plate welds, the P1 welds, and the downcomer sleeve welds
(16 welds in all) — show no indications of cracking. Therefore, the qualitative assessment of the core
spray thermal sleeve welds is satlsfactory.

Vermont Yankee has an internal commitment to perform examination of the P9 welds when an NDE
technique becomes qualified.
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Jet Pumps

BWRYVIP-41 (Reference 4), Section 2.3.3.7 states, ‘“The thermal sleeve welds are categorized as medium
priority locations for plants that inject LPCI flow through the recirculation system.” Also, *...the
BWRYVIP is pursuing analyses which may reduce or alleviate inspection of TS-1 through TS-4 welds. In
the meantime, the same section further states, “If a thermal sleeve weld were to crack to the point of
separation, the thermal sleeve and attached riser pipe may experience some displacement, but the
displacement would be small as discussed in Section 2.3.3.5.” Section 2.3.3.5 states, “Failure of welds
TS-1 through TS-4 will not result in large vertical displacement of the jet pump assem‘bly due to
interference between the portion of the thermal sleeve which remains attached to the riser elbow and the
interior surface of the nozzle. Therefore, _]et pump disassembly is not pred1cned for this type of failure.”

Further, “...horizontal displacement of the riser pipe is limited by interference with the shroud. Welds
TS-1, TS-2, and TS-3 are far enough into the nozzle such that failure at these welds would not result in
the thermal sleeve disengaging from the nozzle before the riser contacted the shroud.” This has been
confirmed to be true at VY, as follows: Weld TS-2 may be as close as 544 to the inside of the nozzle
blend radius (Drawings 5920-656 and 5920-6625 — References 11 and 15). The extrados of the jet pump
riser elbow is nominally 16¥2” from the vessel ID (Drawings 5920-656 and 5920-1127 — References 11
and 12). The OD shroud radius at the core elevation is 83 5/8” and the vessel ID radius is 1021%”
(Drawing 5920-3773, Sheet 2 — Referencé 13). The shroud to vessel annulus dimension is therefore

18 7/8”. Consequently, the jet pump could deflect approximately 214" in the radial direction, which is
much less than the 5% before weld TS-2 exited the confines of the nozzle.

If the thermal sleeve or riser piping severed it would be detected through jet pump M-ratio monitoring.
OP 4110 (Reference 9) states, “M-ratio is a calculated value which is used to detect the severance and
displacement of the jet pump riser pipe. ERFIS points C286 (recirc loop A M-ratio) and C287 (recirc
loop B M-ratio) have a +10% alarm setpoint while at or above a core flow of 42.0 Mi#/hr.” Addmonally,
Technical Specification 4.6.F contains jet pump operability criteria.

VY has very good water chemistry, which meets the requirements of BWRVIP-79 (Reference 16). All
components below the top of the core shroud are protected by Noble Metal Chemistry Application
(NMCA) with sufficient hydrogen injection to mitigate IGSCC of vessel internals. This includes the jet
pump thermal sleeve welds.

Conclusion

Vermont Yankee considers this technical justification to provide an acceptable level of quality to
demonstrate the structural integrity of the core spray and jet pump thermal sleeves to perform their
intended function.

Duration of Technical Justification (State how long the deviation will be in effect.)

This deviation will remain in effect until a delivery system for UT of the hidden welds is developed.
‘When this occurs, adequate time for site deployment will be also be factored, as allowed by PP 7027
(Reference 7), Paragraph 4.2.1.

Assumptions/Open Items (List any assumptions used in the TJ and provide a basis for each. List any open items requiring
additional action prior to closure of the T1.)

None.

TJ 2004-02
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Appendix C (Continued)

Recommendations (List detailed recommendations, as required, 1o resolve the evaluated condition. List all documents
requiring changes and attach marked up pages. Clearly state recommendations for plant modifications or changes to operating
practices, including recommended changes fo plant procedures.)

None.

Approvals (Print name and prcwde s:gna:ure/date A tharough review shall include and consider input from a wide variety of
sources. )

.5 Reactor Internals Management Program Coordinator

N/R ! _K/K Mechanical/Structural Demgn (1f apphcable)

/. 2 A N[A- Chermslry (1f apphcable)

1 / 3/4 ‘/d %)ther Cross-Discipline or Independent Review (if applicable)
Do (52 chos Errll 3fbegbr Code Programs Manager

(signature) | . (dat;e)‘ |

Closeout (All actions that were recommended by the Technical Jusnﬁcauon and accepted by management have been zmuated
' and any zdenpﬁed open items have been dxsposmoned. )

sz ) M Reactor Internals Management Program Coordmator

,(_signatura) ‘ (date)

TJ 2004-02
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Appendix C (Continued)

Input Documents and other References — The following docurnents provide input to this Technical Justification.

# Document Title (including Rev. No. and Date, if applicable)

1 BWRYVIP-18, dated July 1996, BWR Core Spray Internals Inspection and Flaw Evaluation
Guidelines (EPRI TR-~106740) '

2 Letter USNRC to BWRVIP, dated December 2, 1999, “Final Safety Evaluation of Core
Spray Internals Inspection and Flaw Evaluation Guidelines (BWRVIP-18)”

3 Letter BWRVIP to USNRC, dated Janunary 12, 1999, “BWRVTIP Response to NRC Safety

| Evaluation of BWRVIP-18" ‘

4 | BWRVIP-41, dated October 1997, BWR Jet Pump Assembly Inspection and Flaw Evaluation

{ Guidelines (EPRI TR-108728)

5 Letter USNRC to BWRVIP, dated February 4, 2001, “Final Safety Evaluation of the
BWRVIP, BWR Jet Pump Assembly Inspection and Flaw Evaluation Guidelines
(BWRVIP-41)"

6 Framatome Technical Report for Contract WOB201-04, dated November 1999, “Probes and
Hardware for Examination of Thermal Sleeve Welds in BWR Core Spray, Low Pressure
‘Coolant Injection, and Recirculation Inlet Nozzles™

7 PP 7027, Reactor Vessel Internals Management Program

8 | NE 8067, Reactor Vessel Internals Inspection Details

9 OP 4110, Reactor Recirc System Surveillance

10 { Letter Vermont Yankee to USNRC, dated October 9, 1996, BVY 96-118, “Core Spray
. System Inspection at Vermont Yankee” ‘
11 | VY Drawing 5920-656
12 | VY Drawing 5920-1127
13 | VY Drawing 5920-3773
14 | VY Drawing 5920-6624
15 | VY Drawing 5920-6625
16 BWRYVIP-79, February 2000, “BWR Water Chemistry Guidelines™ (EPRI TR-103515R2)
17 | BWRVIP-94, August 2001, BWRVIP Program Implementation Guide (1006288)
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Appendix C (Continued)

" Technical Evaluation No. 2004-0018

Teclmical Evaluahon No. TE-2004-0018

Title: Justlficatlon to Inspect Portions of Shroud Honzontal Welds Hl Hz and H3
on the OD In Lieu of the Top Guide Spacer Block Welds, the Shroud Flange Ring
Segment Welds, and the Top Guide Ring Segment Welds

' QA (Safety Class, OQA, or Vital Fire) 01 Non QA (Non-Safety) (Check One)

Background (Enter a concise summary of the condition or reason for the requested TE stating the existing condition

. and the desired results State the scope af the requested IE’. )

gt dini

In RFO 19 (1996), Vcrmont Yankec mstalled four ue—rods to repair the core shroud honzontal
welds. Per UFSAR, Appendix K, the shroud welds repaired are considered to be H3, H4, HS,
H6, and H7. An inspection by INPO identified a discrepant condition between what the repair
designer (MPR) considers to be design-reliant welds and what was in fact inspected at VY as
being design-reliant, this is documented in ER20012481. The designer of the shroud repair,
MPR Associates, relied on the followmg welds as des1gn-rehant

The twelve support blocks welded to the ms1de of the shroud at the top gulde elevanon
Three ring segment welds at the shroud flange elevation

Three ring segment welds at the top guide elevation 7"

Three ring segment welds at the core plate elevation

All vertical welds, éxcept those between H1 and H2

BWRVIP-76, Section 3.2, states, “At some plants a shroud repair may not mclude all relevant
horizontal welds. The inspection strategy for un—repa.tred horizontal welds in a repaired.core
shroud is identical to that for horizontal welds in un—repmred Category C shrouds (see Section

'2).” -Section 2.2.1 states, “For Category C shroud 100 percent of the accessible regions of welds

H1 through H7 inclusive are to be inspected.”  Section 2.2.2 states, “...the preferred inspection °
techniques aré volumetric mspecuon (UT) and/or a two-sided surface exam (i.e., EVT-1)...”
Figure 2-3 of BWRVIP-7 6 prov1des a ﬂow chart descnbmg the 1nspectlon strategy

Because of the dlfficulty in exammmg certam of the above welds, especlally ‘the su Ppo i biock .
welds, and the relative flaw-free condition of welds H1, H2, and H3. Vermont Yankee ISI

‘Group requested the Mechanical/Structural Design Eﬁgineeﬁn'g Group (MSD) to evaluate and

re-designate the welds that are design-reliant for the shroud repair.

Discussion (Record the evaluation considerations and the ‘results of the evaluation. Describe any features that reguired
special attention during the TE process Document and validate any assumptions made during the evaluation.)
The MSD Group had the ongmal shroud repaxr des1gner MPR Assocxates evaluate changing the

design reliant welds. The calculations used are defined in References'l, 2, 3 and 4 in the Design
Input Section of this TE. The calculations attempted to show that when the support blocks and

VYAPF 6045.02
AP 6045 Original
Page 1l of 10
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Appendix C (Continued)

Technical Evaluation No. 2004-0018

associated welds were included in the model, (the blocks fit between the shroud wall between H1

and H2, and the horizontal section of the shroud between H3 and H?2) the resultant weld stresses
would be below 20% of allowable stress consistent with BWRVIP-26 (Ref. 5.) If these-resultant
stresses were below 20% of allowable stresses this would have made inspections the support
block welds redundant. The stresses in the vertical shroud between H1 and H2 and in the
horizontal shroud between H2 and H3 included both prirnary and secondary stresses from plate
bending that resulted in stresses being greater than the 20% of allowable stresses. The model
was then run with only the lateral support blocks included in the model and included all the loads
from the Top Guide. The results showed that with the blocks removed the stresses in both the
horizontal shroud (H3 to H2) and the vertical shroud (H2 to H1) all stresses were below
allowable stresses. The required length of weld in H1, H2 and H3 is 3.13 inches in each of the
four quadrants_ spaced approximately equally. The actual length to be inspected would be 18
inches in each quadrant to allow for crack growth over the next six years. The radial welds from
H3 to H2 do not need to be 1nspected and similarly the verucal welds between H2 and H1 do not
need to be inspected. .

Through-wall cracks were assumed for the un-inspected length. Per BWRVIP-76, (Reference
13) Appendix D, if less than 50% of the length is inspected, then a statistical argument for the
un-inspected region is not allowed. Statistical arguments were not used.

If cracks are found in the inspected regions of HI, H2 and H3 then an increase in the sample
length of 18 inches should be done. The lengths of weld should be consistent with the
requirement that the sample length be increased in that quadrant to ensure there is adequate
length of good weld available.

Vermont Yankee is bound by certain commitments to follow the guidance of the BWRVIP
(References 6 through 12). BWRVIP-94 (Reference 11), Appendix A states that a technical
justification shall be required when utility methodology is inconsistent with the intent of the
supporting BWRVIP guidelines. Additionally, at VY, the inside of the shroud is not accessible
at H1, H2, and H3 to perform an EVT-1. The core spray spargers cover H1 and H2, and because
of the grating that covers the periphery of the top guide, access to the shroud ID would be
through vacated fuel cells, and this would result in the camera being too distant from the
inspection surfaces to perform an adequate EVT-1 of H1, H2, or H3. Therefore, VY will not
meet the BWRYVTIP requirement to inspect both the OD and ID of the welds and will not meet the
BWRVIP requirement to inspect 100% of the length of the welds. ThlS document justifies this
variance from the BWRVIP requirements.

Although no BWRVIP guidance is given for one-sided visual examinations of horizontal welds,
_the six-year inspection frequency follows the guidance for a one-sided EVT-1 of vertical welds
per BWRVIP-76, Figure 3-3. The excellent results obtained in the 1995 uitrasonic examination
of the H1, H2 and H3 welds (very limited indications) and the 1996 ultrasonic examination of
the vertical and nng segment welds (no indications found) provide additional assurance that a
one sided EVT-1 is acccptable

VYAPEF 6045.02
AP 6045 Original
Page 2 of 10
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Technical Evaluation No. 2004-0018

Also, Appendix K of the FSAR will need to be revised. This section of the UFSAR states that
H1 and H2 are design-reliant welds (but does not include H3) and it states that the ring segment
welds between H2 and H3 are design-reliant welds and all the welds connecting the twelve
support blocks to both the horizontal section of the shroud (H3 to H2) and the vertical section of
the shroud (H2 to H1.) The ring segment welds and the support block welds are no longer
design reliant.

Assumptions/Open Items (List any assumptions used in the TE and provide a basis for each. List any open items

" requiring additional action prior to closure of the TE.)

None

Material Requirements/Implementation Instructions (List any identified specifications for equipment, materials, or
services needed to implement the recommendations of the TE. Specify any special implementation instructions or
cautions, such as field testing requirements or system interface requirements during implementation.)

The required inspections are as follows:

1. For the shroud horizontal welds H1, H2 and H3 inspect 18 inches in length in each of
the four quadrants from the outside diameter (OD) using EVT-1 methods in accordance
with NE 8048. If cracks are found in a quadrant, expand the length inspected in that
quadrant to detect 18 inches of unflawed weld. Due date 05/15/04.

2. Inspect 100% of the accessible length of the shroud vertical weldsS4V1, S4V2, S5Vi,
S5V2, S7V1 and S7V2 from the OD using EVT-1 methods in accordance with NE
8048. Inspect shroud ring segment welds S6R!, S6R2 and S6R3 (at the core plate
elevation) from the OD using EVT-1 methods in accordance with NE 8048. Due date
11/15/05.

Recommendations (List detailed recommendations, as required, to resolve the evaluated condition. Lzst all
documents requiring changes and attach marked up pages. Clearly state recommendations for plant modifications or
changes to operating practices, including recommended changes to plant procedures.)

Based on the above analysis, this TE recommends the following actions:
1. Inspect the welds as follows:

1A. For the shroud horizontal welds H1, H2  and H3, inspect 18 inches in length in each
of the four quadrants from the outside diameter (OD) using EVT-1 methods in
accordance with NE 8048. If cracks are found in a quadrant, expand the length
inspected in that quadrant to detect 18 inches of unflawed weld. Due date 05/15/04.
1B. Inspect 100% of the accessible length of the shroud vertical weldsS4V1, S4V2,
S5V1, S5V2, S7V1 and S7V2 from the OD using EVT-1 methods in accordance
with NE 8048. Imspect shroud ring segment welds S6R!, S6R2 and S6R3 (at the
core plate elevation) from the OD using EVT-1 methods in accordance with NE
8048. Due date 11/15/05.

Responsible Department — System Engineering, Code Programs, dates as specified.

VYAPF 6045.02
AP 6045 Original
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Technical Evaluation No. 2004-0018

Revise Appendix K of the UFSAR.
Responsible Department — Design Engineering
Due Date — Later :

VYAPF 6045.02
AP 6045 Original
Page 4 of 10
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Technical Evaluation No. 2004-0018

Approvals/Closeont (Print name and provide signwurddaiéL )

/ Independent Reviewer (qq)
/ ____Independent Reviewer (Code Programs Supervisor)
/ v Mechamcal/Stmctural Dési_gl'; Supervisor |
/ Design Engineering Mmaéer ‘

(signature) (date)

Closeout (All actions that wevé recommended by the TE and accéﬁtéd by management have been initiated and any
identified open items have been dispositioned.) :

(signature) R T {date)

Attachments (Provzde a Izst of aII forms, dacumen )
the Technical Evaluation Data Base whxch hsts all rcferences uscd, and notcs wh1ch rcferences are
attached e sl B E R R A

VYAPF 6045.02
AP 6045 Original
Page 5 of 10

Appendix C
PP 7027 Rev. 3
Page 49 of 61



Appendix C (Continued)

Technical Evaluation No. 2004-0018

TECHNICAL EVALUATION DATABASE INPUT

TE No.: 2004-0018

TE Tite: Justification to Inspect Portions of Shroud Horizontal Welds H1, H2, and H3 on the OD
In Place of the Top Guide Spacer Block Welds. the Shroud Flange Ring Segment Welds, and the

Top Guide Ring Segment Welds

Keywords: Shroud, Reactor Internals, Examination, BWRVIP

Design Input Documents - The following documents provide design input to this TE.

] Document Title (including Rev. No. and Date, if applicable)

MPR Calculation 069-013-EBB-1, “Loads in the H2/H3 Support Ring Pads.”

MPR Calculation 069-013-EBB-2, “Shroud Stresses.”

MPR Calculation 069-013-.]LH-1, “Support Pad (Blocks) and Aligner Pad Weld
Evaluation.”

{ MPR Calculation 069-013-CBS-1 “Required Intact Length for Shroud Welds H1, H2
and H3.”

PP7027, Rev.1, “Reactor Vessel Internals Management Program.”

BWRYVIP-26, “BWR Top Guide Inspection and Evaluation Guidelines.”

Letter Carl Terry (BWRVIP Executive Chairman) to Brian Sheron (USNRC) dated May
30, 1997, “BWR Ultility Commitments to the BWRVIP”

BVY 97-123, dated September 30, 1997, “Vermont Yankee’s Plans for the 1998 and
1999 Refucling Outages Regarding Reactor Vessel Internals”

Letter Brian Sheron (USNRC) to Carl Terry (BWRYVIP Executive Chairman), dated July
29, 1997, “BWR Utility Commitments to the BWRVIP”

10 Letter Carl Terry BWRVIP Executive Chairman) to Brian Sheron (USNRC) dated
October 30, 1997, “BWR Utility Commitments to the BWRVIP”

11 BWRYVIP-94, dated August 2001, “BWRIP Program Implementation Guide’”” EPRI TR
1006288

12 Letter Carl Terry (BWRYVIP Executive Chairman) to Brian Sheron (USNRC), dated
April 16, 2002, “Project No. 704 — Utility Implementation of BWRVIP Products”

13 BWRVIP-76, dated November 1999, “BWR Core Shroud Inspection and Flaw
Evaluation Guidelines” EPRI TR-114232

14 BWRYVIP-03, Revision 5, dated December 2002, “Reactor Pressure Vessel and Internals
Examination Guidelines™

15 Letter Carl Terry BWRYVIP Executive Chairman) to Brian Sheron (USNRC) dated May
30, 1997, “BWR Utility Commitments to the BWRVIP”

16 BWRYVIP-14, dated March 1996, “Evaluation of Crack Growth in BWR Stainless Steel
RPYV Internals’” EPRI TR-105873

17 Letter Jack Strosnider (USNRC) to Carl Terry (BWRYVIP Executive Chairman), dated
December 3, 1999, “Final Safety Evaluation of Proprietary Report TR 105873 ‘BWR
Vessel and Internals Project, Evaluation of Crack Growth in BWR Stainless Steel RPV

L] Ll

&

o -} ||
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Technical Evaluation No. 2004-0018

Internals (BWRVIP-14)’ (TAC No. M94975)”

1 18 GE Nuclear Energy Report No. GE-qq, Revision q, dated qq, ‘“Shroud Welds Fl
‘ ] Evaluation Handbook for Vermont Yankee”

19 UFSAR Appendix K

Design Output Documents - The ﬁlloﬁn&dmumens are impacted by this TE.
# - Document Title

UFSAR | Revise Appendix X to define the new design reliant welds

General References

[ # Reference Title (including Rev. No. and Date, if applicable)
N | None '
' Data Entered into Database_: / Entry Verified /
. Signature Date Signature
Date .
i
Vg
PN 3
]
VYAPF 6045.02
AP 6045 Original
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TE #: 2004-0019 Required Date:

Technical Evaluation No. 2004-0018

TECHNICAL EVALUATION REVIEW

Reviewer Assigned:
Title: Justification to Inspect Portions of Shroud Horizontal Welds H1, H2, and H3 on the OD In Place of the Top Guide Spacer Block Welds
Sh Flange Rin ent Welds, angd the Top Guide Ring Segment Welds
Commeats: .
Resolution:
!/
Reviewer Signature Date
Notes and Requirements:
1. Validate design input appropriateness relative (o your area of expertise.
2. Verify Department Proceduses, Program inputs, and output documents are appropriately - / :
addressed. DCE Signature Date
3. Mectings or di to resolve questions and are aged
4. Resolution by telecon is acceptable and should be rioted as such.
5.  Make comments specific, and avoid g lizati quest
6.  If no comments indicate “None” /
7. RequestM i if resalution can not be achieved. Reviewer Signature Date
8. Retumn all comments to the CB by required date or request an extension,
VYAPF 6045.04
AP 6045 Original
Page 5 of 17
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Appendix C (Continued)

Technical Justification No. TJ 2004-04

Title: Inspection Technique for Weld H9

Technical justification is required when utility procedures, inspections, methodology, or guidelines are mconsxstent with the
intent of the supporting BWRVIP guidelines.

m_l_lw ( Give BWRVIP document and Secnan reference with a restatement of the requirement. )

BWRVIP-38 (Reference 1), Figure 3-5, requires an EVT-l of the top sutface of weld H9 — or as an
alternative — a UT of weld H9. BWRVIP-104 (Reference 5), Section 9.2, states, “Perform an EVT-1

"visual examination, or ultrasonic examination, of both the top and bottom surfaces of the shroud support

plate-to-RPV weld (H9) in accordance with BWRVIP-38...The ultrasonic examination should be
demonstrated in accordance with BWRVIP-03 for the detection of both axial and circumferential flaws
in the weld material. The techmque shall be capable of detenmmng if any flaws have propagated into
the RPV low alloy steel.”

_ Vermont Yankee ng_ig gm (Recard how Vermont Yankee devzates or devzated fram the BWRVIP requzrement )

EVT-1 of the underside of weld H9 wou]d quxre access through fitel cells or jet pumps. In view of the
fact that manipulation for cleamng and a close visual examination would not be possible with current
visual inspection technology, Vermont Yankee will not visually inspect the underside of weld H9.

. Further, no vendors are now qualified to detect axial flaws using UT, so Vermont Yankee’s UT

inspection of weld H9 will not be capable of detecting axial flaws.

Justification (Provide the basis for determining that the proposed deviation meets the same objective and intent, or level of
conservatism exhibited by the BWRVIP guidelines. The justification shall be supported by calculations when warranted.
Clearly ideniify all available information and resources, which allow the deviation to be acceptable Clearly identify the impact
that the deviation will have on meermg the intent a_f the gmdelme )

Tt B i e R A A S e s L e T 0 bR TEARE B A sa s L el

" Acceptance Basis

‘Vermont Yankee performed a UT inspection of 22% of H9 in RFO 19 (1996) and no flaws were found
(Reference 8). This met the required extent of examination for BWRVIP-38 (Reference 1), as explained
in PP 7027, Appendix B, Section 4.1. However, the UT techmque was not capable of detecting
transverse ﬂaws : o . R

Cracking has been 1dent1fied in the Tsumga 1 and Nme Mxle Pomt l (both BWRIZ plants) shroud
support-to-RPV welds, which indicates that stress corrosion cracking is present in the alloy 182 welds of
those two shroud support structures. The identified cracking at both plants was primarily on the bottom
sarface of the H9 weld. See References 6 and 7. The Tsuruga operating experience was the instigator
for the BWRVIP-104 (Reference 5) inspection recommendations. Vermont Yankee would be required
to examine at least 10% of the weld by either EVT-1 from both the top and bottom sides or by UT.
Either exam would be required to detect transverse cracking. For the H9 weld, transverse would be
vertical in the radial direction.

Most industry inspections of the shroud support plate to RPV weld H9 have been performed using
EVT-1 from the top surface of the weld, with some examinations by UT from the RPV OD surface.
Visual examination of the bottom surface of the H9 weld typically has not been performed due to
limited accessibility to that surface, which is only accessible through the JP diffuser or through a

TJ 2004-04
Page 1 of 4
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Appendix C (Continued)

disassembled fuel cell. At Vermont Yankee, there is no access from the outside of the reactor vessel at
the elevation of the H9 weld,

There are two reasons for inspection of H9 in accordance with BWRVIP-38 and BWRVIP-104. One is
to assure that the integrity of the shroud support structure is maintained. The other is to assure that any
flaws found in H9 do not propagate into the RPV pressure boundary governed by ASME Section XI.

The integrity of the shroud support structure is assured by: 1) a UT inspection in accordance with
BWRYVIP-38; 2) acceptable UT mspectmn results; and 3) good water chem.lstry

BWRVIP-38 was written to assure that the integrity of BWR shroud supports is maintained. The UT
inspection for circumferential flaws achieves this goal by meeting the guidance of BWRVIP-38. Per
BWRYVIP-38, Table 5-1, Vermont Yankee has the fourth lowest load multiplier in the fleet and
therefore, one of the greatest flaw tolerances. Since Vermont Yankee has inspected 22% of the H9
weld, there is good assurance that the integrity of the shroud support has been maintained.

It is imnportant to note that the core shroud support configuration of the BWR/2 plants, such as Tsuruga 5
‘and Nine Mile Point 1 is different than the CBI BWR/3, 4 and 5 plants, in that the support at BWR-2

plants consists of a conical-shaped support ring, while the newer configuration has a horizontal .
supporting ring plate with legs. The new design appears to have better loadirg distribution. Vermont

Yankee has the newer design with 14 legs. Other than some minor cracking in a leg weld at Monticello,

there have been no adverse operating experience reports on the newer design.

- Regarding the second issue concerning possible transverse flaw propagation into the RPV pressure
boundary, the following arguments can be given. In both the Tsuruga and Nine Mile Point 1 shroud
support H9 welds, the predominant flaws were transverse; however, there were also associated
circumferential flaws in both cases. Because the Vermont Yankee H9 weld examination did not reveal
any circumferential cracking, there is a lowered probability that associated transverse cracking would

-exist. Transverse cracking did not exist in the absence of circumferential cracking in the two known
cases,

Also, Vermont Yankee does not know of any cases in any BWR where internal attachment weld flaws
have propagated into low-alloy base material. BWRVIP-48 (Reference 2), Section 3.1.1 states, “No
propagation of indications into the vessel base material has been found in the inspections [of attachment
welds] performed to date.” It is also important to note that of the many transverse cracks found in the :
H9 weld at Tsuruga, all were excavated and none of the flaws were found to have propagated into the i
RPV low alloy steel material (Reference 7). This is statistically a very large sample, and therefore, it

can be concluded that a contrary result would occur with very low probability. f

The shroud support examinations performed at Vermont Yankee have shown no signs of cracking.
Vermont Yankee has very good water chemistry with HWC and NMCA, meeting the requirements of ¢
BWRVIP-79 (Reference 3).

Conclusion

Vermont Yankee considers this technical justification to provide an acceptable level of quality to
demonstrate the structural integrity of shroud support weld H9 to perform its intended function.

TY 2004-04
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Duration of Technical Justification (State how long the deviation will be in effect.)

This deviation will remain in effect until a UT technique is qualified for detection and sizing of transverse
cracks in the H9 weld. When this occurs, Vermont Yankee will use such a technique at the subsequent
examination of weld H9, per the scheduling requirements of BWRVIP-38.

Assumphohlegg_g Items (List any assumptions used in the TJ and prov:de a basis for each. List any open items requmng
additional action prior to closure of the TJ.)

None.

Recommendations (List detailed recommendations, as required, to resolve the evaluated condition. List all documents
requiring changes and attach marked up pages. Clearly state recommendations for plant. modlﬁcations or changes to operating
practices, including recommended changes to plant procedures.)

None.

Approvals (Print name and prowde signature/date. A thorough review shall mctude and consider input from a wide variety of
sources.}

- & Q’, A@M Aese . 3[29‘@ Reactor Internals Management Program Coordinator

Y/ _ 1K/ Mechanical/Structural Design (if applicable)
LA 4 NAX. Chemistry (if applicable)

-
~

M / 13[2‘/4 YOther Cross-Discipline or Independent Review (if applicable)

/ -?/K/gﬁ Code Programs Manager

(signature) (date)

Closeout (All actions that were recommended by the Technical Justification and accepted by management have been initiated
and any identified open items have been dispositioned.)

/M / 3/%‘/' Reactor Internals Management Program Coordinator
' date) .

(signature)

TJ 2004-04
Page3 of 4

Appendix C
PP 7027 Rev. 3
Page 55 of 61



Appendix C (Continued)

Input Documents and other References — The following documents provide input to this Technical Justification.

#

Document Title (including Rev. No. and Date, if applicable)

1

{ BWRVIP-38, September 1997, BWR Shroud Support Inspection and Flaw Evaluation
{ Guidelines (EPRI TR-108823)

BWRYVIP-48, February 1998, BWRVIP Vessel ID Attachment Weld Inspection and Flaw
Evaluation Guidelines (EPRI TR-108724) .

| BWRVIP-79, March 2000, BWR Water Chemistry Guidelines-2000 Revision

BWRVIP-94, August 2001, BWRVIP Program Implementation Guide (1006288)

BWRVIP-104, September 2002, BWR Evaluation and Recommendations to Address Shroud |
{ Support Cracking in BWRs (1003555)

| GE SIL 624, March 24, 2000, Stress Corrosion Cracking in Alloy 182 Welds in Shroud

Support Structure _

BWRYVIP Report, July 14, 2000, Summary of June 13, 2000 Meeting with JAPC on Tsuruga
Unit 1 Shroud Support Cracking

TR ~ Al Wil [ S

Framatome Technologies Report dated December 18, 1996, “1996 Vermont Yankee Nuclear
Power Corporation Project File Report for Core Shroud Examinations of the Vertical, Ring
Segment, and H8/H9 Baffle Plate Welds”

NOP01A1, Reactor Vessel Internals Inspection Program

| NE21.01, Reactor Vessel Internals Inspection Implementing Procedure

11

] VY Drawing 5920-252

TJ 2004-04
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Technical Justification No. T)-2004-05
Txtle‘ Inspectxon Deferral for UT of SLC Safe-end

Technical Jnstlficanon is requlred when utility procedures, inspections, methodo]ogy, or gmdehnes are inconsistent with the
intent of the supporting BWRVIP guidelines.

_m_i}m_m (Give BWRVIP document and Section reference with a restatement of the reguiiement )

'BWR’VIP- 27-A (Reference 3), Sections 3.3.1 and 3.4.1 reqmre a UT of the nozzle-to-safe-end weld and

the safe-end extension when a reliable UT technique is identified. Until such time as a qualified
volumetric examination is available, enhanced leakage inspections (EVT-2) or surface examinations
(PT) may be performed. (When BWRVIP-27-A was published in August 2003, it replaced BWRVIP-27
[Reference 2).) BWRVIP-03 (Reference 1), Revision 6, Standard 2.6, Section 3.3, states, “Personnel
performing final analysis and review of examinations of dissimilar metal welds in the standby hquxd
control system shall have current qualification for crack detection, length sizing, and/or depth sizing, as
appropriate, in accordance with ASME Section XI, Appendix VIII, Supplement 10 [Reference 6}. The
qualification’s scope shall mclude the diameter and thlckness of the apphcable standby hqutd control
welds." . -

Vermont Yankee Deviation (Record how Vermont Yankee devmtes or dewated ﬁ-om the BWRVIP‘ requzrement)

UT techniques and personnel have been qualified for detection in accordance with ASME Seetton XI,
Appendix VIII, Supplement 10 (Reference 6), for the diameter and thickness of the VY nozzle-to-safe-end
weld. Quahﬁcatmns have been issued for ultrasonic techmques and personnel performing detection,
length sizing, and depth sizing using - automated ¢ equipment. Qualifications have also been issued for

techniques and personnel perfonmng manual ultrasomc detectxon and length smmg, but not for ma.nual
ultrasomc depth s1zmg

There are two problems assoc1ated with ‘the ultrasonic qualificati

1) Automated UT equipment will probably not fit in this limited-access location.

2) k would be risky to perform manual UT for detection of cracking without having a through-wall sizing
technique. If a flaw were detected, a repair (probably by weld overlay) would automatically be
necessary. Automated weld overlay equlpment would have the same access problem as automated UT
equipment. b G L 5 s

As an alternative to the ultrasonic examination, Vermont Yankee wxll cont:nue to perform elther EVT-Z
every refueling outage or P’I‘ every other refueling outage.

Justification (Provide the basis far derermmmg that the ‘proposed deviation meets the same objective and intent, or level of
conservatism exhibited by the BWRVIP guidelines. The justification shall be supported by calculations when warranted.
Clearly identify all available information and resources, which allow the deviation 1o be acceptable. Clearly identify the impact
that the deviation will have on meeting the intent of the guideline.)

Aecem_agce Basis

BWRYVIP-27-A (Reference 3), published in August 2003, governs inspection of the SLC and core plate
AP system. BWRVIP-27-A asserts that the only safety critical welds in the SLC/Core Plate AP system
within the scope of the BWRVIP are the welds outside the reactor vessel which connect the SLC system
piping to the vessel. BWRVIP-27-A, Section 2.1.5 and Figure 2-5 describe the Vermont Yankee
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Appendix C (Continued)

configuration, which is a stainless steel safe-end welded to a carbon steel forged nozzle and fabricated
by CB&L VY Drawing 5920-358 (Reference 13) shows this configuration and Drawing 5920-5266
(Reference 14) shows the replacement safe-end of improved material installed shortly before initial
start-up. The safe-end thickness on both drawings is 7/8”. The OD of the safe-end extensions is 3.69”.
BWRVIP-27-A, Sections 3.3.1 and 3.4.1 state the requirements for the Vermont Yankee configuration;
it requires that the nozzle-to-safe end weld and the safe-end extension be examined volumetrically.
However, per those same Sections, until such time as a qualified volumetric examination is available,
.enhanced leakage inspections (EVT-2) or surface examina‘tions (PT) may be performed.

VY performed EVT-2 inspections of thls joint in RFO 20 (1998), RFO 21 (1999) and RFO 22 (2001)
and PT of the joint in RFO 23 (2002) (see References 7 through 10).

Prior to the publication of BWRVIP-27-A in. August 2003, BWRVIP-27 (Reference 2), which was
published in October 1997, governed inspection of the SLC system. BWRVIP-27, Sections 3.3.1 and
3.4.1 also stated that, “until such time as a qualified volumetric examination is available, enhanced
leakage inspection during each Category B-P pressure boundary leak test should be performed.” An
enhanced leakage test is defined as requiring a view of this joint specifically, rather than as would
normally be required by ASME Section XI, which would be an examination for leakage in the general
area. Per BWRVIP-27-A, insulation removal is required. This was not clarified until BWRVIP-27-A
was issued as a draft in July 2002. Until that time the need for insulation removal was not explicitly
stated (in BWRVIP-27) and VY did not do such in RFO 20 (1998), RFO 21 (1999), and RFO 22 (2001).

A stress corrosion crack through-wall crack would be detected before the safe-end would sever
completely (“leak before break™). The alternative examinations — EVT-2 or PT — would detect a leak,
especially with the insulation removed. Because Vermont Yankee has inspected this location recently
(<1 cycle), and because of the short time planned between future inspections (one cycle for EVT-2 or
two cycles for PT), growth over this short time would not result in a complete loss of structural integrity
for this joint — espec1ally given its large OD:ID ratio (1.9). It is highly unlikely that a crack would .

- extend through-wall in one area while at the same time losing structural integrity over the entlre
cxrcumference If evidence of leakage is found a repair should be performed.

Conclu§ion

Vermont Yankee considers this technical justification to provide an acceptable level of quality to
demonstrate the structural integrity of the SLC nozzle-to-safe-end weld and safe-end extension to
perform its intended function.

Duration of Technical Justification kState how long the deviation will be in effect.)

This deviation will remain in effect either until a UT manual techmque is qualified for through-wall sizing

or until automated UT equipment is developed that could access the SLC safe-end. When this occurs,
adequate time for site deployment will be also be factored, as allowed by PP 7027 (Reference 11),
Paragraph 4.2.1.

Assumptions/Open Ttems {(List any assumptions used in the TJ and provide a basis for each. List any open items requiring
additional action prior to closure ofthe TJ.)

None.
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Appendix C (Continued)

Recommendations (List detailed recommendations, as required, to resolﬁe the evaluaied condition. List all documents
requiring changes and attach marked up pages. Clearly state recommendations for plant modifications or changes to operating
practices, including recommended changes to plant procedures.) ’

None.

Approvals (Print name and provide szgnature/date A thorough review shall include and consider input from a wide variety of
sources.)

! ?ué , géQ: NP 3/@,562 Reactor Internals Management Program Coordinator

U//r [_N/A MechamcaUStructuraI Desxgn (1f apphcable)

. | N/A | / NA Chemxstry (1f apphcable)

2 '(J]W R i ‘3/3 ‘/ﬁther Cross-Discipline or Independent Review (if apphcable)

2o i :?/}étode Programs Manager
(signature) - (date)

Closeout (Al actions that were recommended by the Technical Justification and accepted by management have been initiated
and any identified open items have been dispositioned.)

/ __Reactor Internals Management Program Coordinator
(signature) (date)

. Input Documents and other References — The following documents provide input to this Technical Justification.

# Document Title (including Rev. No. and Date, if applicable)

1 | BWRVIP-03, Revision 6, dated December 2003, “BWRYVIP, Reactor Pressure Vessel and
Internals Examination Guidelines (EPRI TR-1008061)”

BWRVIP-27, dated April 1997, “BWRVIP BWR Standby Liquid Control System/Core Plate
Delta P Inspection and Flaw Evaluation Guidelines (EPRI TR-107286)"

BWRVIP-27-A, dated August 2003, “BWRVIP BWR Standby Liquid Control System/Core
Plate Delta P Inspection and Flaw Evaluation Guidelines (EPRI TR-1007279)"
BWRVIP-79, dated March 2000, BWR Water Chemistry Guidelines-2000 Revision
BWRVIP-94, dated August 2001, BWRVIP Program Implementation Guide (1006288)
ASME Section X1, 1989 Edition, “Rules for Inservice Inspection of Nuclear Power Plant
Components,” Appendix VIII, “Performance Demonstration for Ultrasonic Examination

| Systems,” Supplement 10, “Qualification Requirements for Dissimilar Metal Piping Welds”

ik W (3

7 Pressure Test Report qq, dated ggq 1998, *“ gg RFO 20”

8 Pressure Test Report gqq, dated qq 1999, “ gq RFO 21”

9 Pressure Test Report qq, dated qq 2001, “ qq RFO 22"
10 ISI PT Report qq, dated qq 2002, “ qq RFO 23~

11 | PP 7027, Reactor Vessel Intemnals Management Program
12 | NE 8067, Reactor Vessel Internals Inspection Details
13 | VY Drawing 5920-358

14 | VY Drawing 5920-5266
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Appendix C (Continued)

Technical Justification No.
Title: [Format Model]

Technical justification is required when utility procedures, inspections, methodology, or guidelines are inconsistent with the intent
of the supporting BWRVIP guidelines.

BWRVIP Requirement (Give BWRVIP document and Section reference with a restatement of the requirement.)

Vermont Yankee Deviation (Record how Vermont Yankee deviates or deviated from the BWRVIP requirement.)

Justification (Provide the basis for determining that the proposed deviation meets the same objective and intent, or level of
conservatism exhibited by the BWRVIP guidelines. The justification shall be supported by calculations when warranted. Clearly
identify all available information and resources, which allow the deviation to be acceptable. Clearly identify the impact that the
deviation will have on meeting the intent of the guideline.)

Duration of Technical Justification (State how long the deviation will be in effect.)

Assumptions/Open Items (List any assumptions used in the TE and provide a basis for each. List any open items requiring
additional action prior to closure of the TE.)

Recommendations (List detailed recommendations, as required, to resolve the evaluated condition. List all documents
requiring changes and attach marked up pages. Clearly state recommendations for plant modifications or changes to operating
practices, including recommended changes to plant procedures.)

Based on the above analysis, this Technical Justification recommends the following actions:

b Responsible Department —
Due Date -

2.
Responsible Department —
Due Date -
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Approvals (Print name and provide signature/date. A thorough review shall include and consider input from a wide variety of

sources.)
; ! Reactor Internals Management Program Coordinator
; / Mechanical/Structural Design (if applicable)
I Chemistry (if applicable)
% / Other Cross-Discipline or Independent Review (if applicable)
| . / Code Programs Manager
; (signature) (date) '

Closeout (All actions that were recommended by the Technical Justification and accepted by management have been initiated
and any identified open items have been dispositioned.)

! Reactor Internals Management Program Coordinator
o (signature) (date)

Input Documents and other References — The following documents provide input to this Technical Justification.
Document Title (including Rev. No. and Date, if applicable)

Sl |-
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