UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

Decerber 31, 2003

MEMORANDUM TO: Michael E. Mayfield, Director
Division of Engineering Technology
Office of Nuclear Regulatory Research

THRU: Nilesh C. Chokshi, Chief M/C\ﬂ/t- ¢ l/[/\’é/z\/

Materials Engineering Branch —
Division of Engineering Technology
Office of Nuclear Regulatory Research

FROM: James A. Davis, Senior Materials Engineer g QQW-ZQ
Materials Engineering Branch '
Division of Engineering Technology
Office of Nuclear Regulatory Research

SUBJECT: TRIP REPORT ON THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS (ASME) BOILER AND PRESSURE VESSEL CODE WEEK
IN LAKE BUENA VISTA, FLORIDA ON DECEMBER 8-12, 2003

| attended the American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code Week in Lake Buena Vista, Florida during the week of December 8-12, 2003. | attended
the Task Group Temper Bead Welding, the Task Group on Socket Weld Overlays, and the
Working Group Welding and Special Repair Processes as the NRC representative, and the
Subgroup Repair and Replacement Activities as the alternate.

There were three areas identified where the NRC staff has concerns on various actions:

1. The NRC staff has concerns on underwater welding of irradiated materials as stated in
10 Code of Federal Regulations (CFR) 50.55a(b)l(xii), “Underwater Welding. The
provisions in IWA-4660, “Underwater Welding,” of Section Xl, 1997 Addenda through
the latest edition and addenda incorporated by reference in paragraph (b)(2) of this
section, are not approved for use on irradiated material.” The NRC staff also has a
concern about permitting RT in lieu of conducting a bend test during the qualification of
underwater welding procedures.

2. The NRC staff considers the evaluation requirements of IWA-4461.4.2 of the 2003
Addenda for qualifying procedures for thermal cutting without subsequent mechanical
processing to be lacking. For example, the evaluation does not address specific surface
examination requirements, thermal cutting qualification requirements for notch
toughness, corrosion tests, and requirements for analyzing stresses induced by the
cutting process.

3. The NRC staff has concerns about Code Cases N-561, “Requirements for Wall
Thickness Restoration of Class 2 and High Energy Class 3 Carbon Steel Piping,” and
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562, “Requirements for Wall Thickness Restoration for Moderate Energy Class 3
Carbon Steel Piping.” The NRC limitations read, “Neither the ASME Code nor the Code
Cases have criteria for determining the rate or extend or degradation of the repair or the
surrounding base metal. Reinspection requirements are not provided to verify structural
integrity since root cause may not be mitigated.

| have been in contact with Stephanie Coffin of the Office of Nuclear Reactor Regulation (NRR)
who is the section chief responsible for welding issues in the Materials and Chemical
Engineering Branch of NRR and she has contacted David Waskey, the Chairman of the
Working Group on Welding and Special Repair Processes, to discuss these three issues by
phone. The phone call is scheduled for January 14, 2004. The purpose of this phone call is to
make sure both parties understand the issues involved. The NRC staff will then caucus and
come to an internal agreement on these issues and then discuss the resolution with Mr.
Waskey and any other parties involved in these issues.

There have been ongoing discussions between the NRC staff and R. D. Kerr from Pacific Gas
and Electric on Code Case N-666, “Weld Overlay Repair of Defects in Socket Welds.” Mr.
Kerr is the ASME project manager for this action. It is the intent of this code case to permit
repair of socket welds containing fatigue cracks while the primary coolant system in at
operating temperature and pressure. The Electric Power Research Institute (EPRI) has
provided funding for this effort and welds have been produced at ambient temperature at full
system pressure. These welds have successfully undergone fatigue tests. Following
discussions with the NRC staff, two concerns remain for this proposed code case. The first
concern is a demonstration that the repair weld can be performed at full operating temperature
and pressure (600°F and 2250 psi). The second concern is that there is Japanese fatigue data
that does not agree with the EPRI data. Mr. Kerr, with EPRI funding is attempting to resolve
these concerns.

The voting sheets for the meetings are attached.

Attachment: As stated
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562, “Requirements for Wall Thickness Restoration for Moderate Energy Class 3
Carbon Steel Piping.” The NRC limitations read, “Neither the ASME Code nor the Code
Cases have criteria for determining the rate or extend or degradation of the repair or the
surrounding base metal. Reinspection requirements are not provided to verify structural
integrity since root cause may not be mitigated.

| have been in contact with Stephanie Coffin of the Office of Nuclear Reactor Regulation (NRR)
who is the section chief responsible for welding issues in the Materials and Chemical
Engineering Branch of NRR and she has contacted David Waskey, the Chairman of the
Working Group on Welding and Special Repair Processes, to discuss these three issues by
phone. The phone call is scheduled for January 14, 2004. The purpose of this phone call is to
make sure both parties understand the issues involved. The NRC staff will then caucus and
come to an internal agreement on these issues and then discuss the resolution with Mr.
Waskey and any other parties involved in these issues.

There have been ongoing discussions between the NRC staff and R. D. Kerr from Pacific Gas
and Electric on Code Case N-666, “Weld Overlay Repair of Defects in Socket Welds.” Mr.
Kerr is the ASME project manager for this action. It is the intent of this code case to permit
repair of socket welds containing fatigue cracks while the primary coolant system in at
operating temperature and pressure. The Electric Power Research Institute (EPRI) has
provided funding for this effort and welds have been produced at ambient temperature at full
system pressure. These welds have successfully undergone fatigue tests. Following
discussions with the NRC staff, two concerns remain for this proposed code case. The first
concern is a demonstration that the repair weld can be performed at full operating temperature
and pressure (600°F and 2250 psi). The second concern is that there is Japanese fatigue data
that does not agree with the EPRI data. Mr. Kerr, with EPRI funding is attempting to resolve
these concerns.

The voting sheets for the meetings are attached.

Attachment: As stated



Working Group Welding and Special Repair Processes

Member: Davis Committee: XI-WGWSRP
Date: 12/09/2003 Location: Orlando
N-XI-RRM-01-03 RRM 00-03 RRM 00-03 N/A N/A

ltem Description:  Weld Overlay Repair of Defects in Socket Welds

ASME Priority: None Assigned
Action: New Code Case

Action Description: This action introduces a code case to allow weld reinforcement of defective socket
welds. EPRI has funded research that has led to a weld reinforcement method of
repair of fatigue related socket weld failures. This method can allow on-line repairs
including un-isolable systems and therefore, prevent unplanned outages.

NRC Vote: Abstain

Vote Details: The original proposed code case would permit the repair to a leaking socket weld at
temperatures up to 600 F and at 2250 psi operating pressure. The NRC took exception
to the high temperature repair, because it had not been demonstrated to the NRC stalf
that such a repair could be made. EPRI has agreed to fund a demonstration, but EPRI
and PG&E have not suscessfully demonstrated the high temperature repair. The motion
was made to modify the repair to a maximum temperature of 200 F with no pressure
limit. This repair has previously been suscessfully demonstrated at ambient temperature.

Committee Votes: 13 Approved O Disapproved 1 Abstained

" {tem Status: Passed

Further Actions: This item was sent to the SG Repair and Replacement Activities to be voted on with the
modifications approved above. There are several areas that still have to be resolved, a
demonstration of the 600 F and 2250 psi repair, and the resolution of the differences in
the EPRI fatigue results from results generated by the Japanese.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 10f 10



Working Group Welding and Special Repair Processes

Member: Davis Committee: XI-WGWSRP
Date: 12/09/2003 Location: Orlando
N-XI-RRM-01-04 RRM 00-04 RRM 00-04 N/A N/A

ltem Description:  Revise IWA-4600 to Address Limitations on Sizé of Repairs

ASME Priority: None Assigned
Action: Revision to Code Paragraph

Action Description: This code paragraph revision incorporates the alternative requirements to IWA-
4000 of the ASME Code for temperbead welding on P No. 1, 3, 12A, 12B, and 12C
with preheat and postweld bake and for temperbead welding on P No. 1, 3, 124,
12B, and 13C except SA-302, Grade B without preheat or post bake (N-638) into a
single code case. In addition, the previously required 100 sq. in. limitation to the

size of the repair is now eliminated.

NRC Vote: No Action
Vote Details:

Committee Votes: 0 Approved 0 Disapproved 0 Abstained

Jtem Status: No Action

Further Actions: Extensive markups were made at TG Temperbead welding that are going to be

incorporated into the code case.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003

Page 2 of 10



Working Group Welding and Special Repair Processes

Member: Davis ) Committee:  XI-WGWSRP

Date: 12/09/2003 Location: Orlando

N-X|-RRM-01-12 RRM 00-18 RRM 00-18 N/A _ N/A

Item Description: zltlevision to N-516-1: Underwater Laser Welding of Austenitic and Nickel-Based
oys

ASME Priority: None Assigned
Action: Revision to Code Case

Action Description: Revise the underwater welding rules to resolve NRC 10CFR50.55a limitation. The
limitation is stated in 10CFR50.55a(b)l(xii), Underwater Welding. The provisions in
IWA-4660, "Underwater Welding," of Section XI, 1997 Addenda through the latest
edition and addenda incorporated by reference in paragraph (b)(2) of this section,
are not approved for use on irradiated material.

NRC Vote: Abstain

Vote Details: A vote was taken to reaffirm this code case. The NRC staff member abstained pending
resolution of the limitations the NRC staff has placed on this code case.

Committee Votes: 12 Approved 0 Disapproved 3 Abstained

Item Status: Passed

Further Actions: There will be a conference call in January between the NRC staff and WGWSRP to
attempt to resolve the NRC staff concerns on this code case.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 3 of 10



Working Group Welding and Special Repair Processes

Member: Davis Committee: XI-WGWSRP

Date: 12/09/2003 Location: Orlando

N-XI-RRM-01-29 RRM 97-11 RRM 97-11 N/A N/A

Item Description:  Establish Section XI NDE Methods and Acceptance Standards for Acceptance of
R/R Activities

ASME Priority: None Assigned

Action: New Code Case

Action Description: SG NDE requested that an action be opened to evaluate whether Section XI
acceptance standards could be used, either in addition to, or in lieu of the
Construction Code acceptance standards. WGRPR has primary responsibility for
this action with WGWSRP having secondary responsibility. WGRPR will
recommend which approach to take and bring the action to SGRRA.

NRC Vote: No Action
Vote Details:

Committee Votes: 0 Approved 0 Disapproved 0 Abstained

Item Status: No Action

Further Actions: A draft code case has been prepared and was provided to the WGWSRP for review,
Action will be taken at the February Meeting in Tampa.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 4 of 10



Working Group Welding and Special Repair Processes

Member: Davis Committee: XI-WGWSRP
Date: 12/09/2003 Location: Orlando
N-XI-RRM-01-45 RRM 99-14 RRM 99-14 N/A N/A

Item Description:  Incorporate CC N-638 Ambient Preheat Machine GTAW Temper Bead
Requirements for P1 Gr. 1 Through P3 Gr. 3

ASME Priority: None Assigned
Action: Revision to Code Case

Action Description: Change the NDE requirements and acceptance criteria to comply with the
Construction Code. The proposed change to the code case revises the NDE
requirements to require compliance with the Construction Code or Section lll. This
change simply aligns the code case with Section Xl repair/replacement examination
philosophy. ‘

NRC Vote: Abstain

Vote Details: Four changes have been proposed under this item: 1) Revise the limitation of SA302,
Grade B to allow welding of SA302, Grade B modified; 2) Clarify impact test criteria; 3)
Include provisions to perform VT-1 visual examination when surface examinations are
impractical; and, 4) Change NDE requirements and acceptance criteria to comply with
the Construction Code.

Committee Votes: 12 Approved 0 Disapproved 1 Abstained

Item Status: Passed
Further Actions: This action is ready to move on the SGRRA for a vote.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 5of 10



Working Group Welding and Special Repair Processes

Member: Davis Committee: XI-WGWSRP
Date: 12/09/2003 Location: Orlando
N-XI-RRM-02-03 RRM 02-05 N/A N/A N/A

Item Description:  Revise Code Case N-504-2 to Address Weld Overlay on Nickel-based Materials

ASME Priority: None Assigned
Action: New Code Case

Action Description: Austenitic stainless steel weld overlays have been used extensively on BWR welds.
There is a need to extend ths technology to nickel base welds. The existing code
case (N-504-2) does not address the requirements of weld overlay on nickel alloy
materials and components.

NRC Vote: No Action
Vote Details:

Committee Votes: 0 Approved 0 Disapproved 0 Abstained

Item Status: No Action

Further Actions: There was to be an initial TG meeting on this subject, but the meeting was posponed
until the Tampa meeting because the TG chairman, R. Hermann, was not present at
this meeting.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 6 of 10



Working Group Welding and Special Repair Processes

Member: Davis Committee: XI-WGWSRP
Date: 12/09/2003 Locatiop: Orlando
N-XI-RRM-02-21 RRM 02-16 N/A N/A N/A

Iltem Description:  Code Case for O\ierlay Repair of Dissimilar Base Materials Where Temperbead may
be Involved (No Action Reqd. This item needs SG-RRA confirmation of WG-W-vote

to drop.)
ASME Priority: None Assigned
Action: New Code Case

Action Description: Section Xl is preparing a new code case to merge the existing Section Xi
requirements with the new Section IX requirements for temperbead welding. The
Section IX change will not be published until all the book sections are ready. These
actions are required even if Section X| does not want to accept the Section IX
requirements because there will be conflicting requirements in the two books.

NRC Vote: No Action
Vote Details:

Committee Votes: 0 Approved 0 Disapproved 0 Abstained

Item Status:  No Action

Further Actions: S. Findlan from EPRI has prepared a draft code case but is awaiting the other book
sections to complete their actions. The TG-Temperbead Welding recommended to
enumerate only those items related to qualification, and not to include Section XI
application requirements except as they relate to qualification. Exxon/Mobil welding
engineers had comments: 1) four terms are used throughout the draft code case,
surface beads, surface temper beads, surface temper weld reinforcing beads, and
surface temper bead reinforcing layer. These should be clarified. 2) They want the
distance from the toe of the weld to be an essential variable. 3) The amount of bead
overlap should be addressed. 4) If a half bead technique is used to qualify a weld, then
the half bead technique should be used in production.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 70of 10



Working Group Welding and Special Repair Processes

Member: Davis Committee: XI-WGWSRP
Date: 12/09/2003 Location: Orlando
N-XI-RRM-03-04 RRM 03-04 N/A N/A N/A

Item Description:  Revision to Code Cases N-561, N-561-1, N-562 and N-562-1

ASME Priority: None Assigned
Action: Revision to Code Case

Action Description: The NRC has placed limitations on these code cases in REGUIDE 1.193, "ASME
Code Cases not Approved for use,” Neither the ASME Code nor the code cases
have criteria for determining the rate or extend of degradation of the repair or the
surrounding base metal. Reinspection requirements are not provided to verify
structural integrity since the root cause may not be mitigated. These code cases
deal with weld overlays on Class 2 and Class 3 piping containing stress corrosion
cracks to restore wall thickness.

NRC Vote: No Action
Vote Details:

Committee Votes: 0 Approved 0 Disapproved 0 Abstained

Item Status:  No Action

Further Actions: These code cases will be one of the subjects of discussios between the NRC staff and
the WGWSRP that will begin in January. The NRC staff will clarify its objections to
these code cases, and the ASME code members will propose a way to resolve these
limitations.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 8 of 10



Wdrking Group Welding and Spécial Repair Processes

Member: Davis Committee: XI-WGWSRP
Date: 12/09/2003 Location: Orlando
N-XiI-RRM-03-08 RRM XX N/A N/A N/A

ltem Description:  Bottom Head Roll Repair

ASME Priority: None Assigned
Action: New Code Case

Action Description: Cracking and leaks have been reported in some BWR control rod drive stub tubes
and in-core housings. The NRC has approved the use of a roll expansion to stop
the leakage at several US plants, but have decided to grant additional approvals on
a case-by-case basis rather than generically. The objective of this code case is to
provide the specific criteria for the application on roll expansion repair and to finally
gain ASME Code acceptance of the roll repair. Detailed information on the roll
expansion repair is presented in BWRVIP-17.

NRC Vote: No Action
Vote Details:

Committee Votes: 0 Approved 0 Disapproved 0 Abstained

lem Status:  No Action
Further Actions: Finalize the draft code case and meet in Tampa to discuss the draft.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 9 of 10



Working Group Welding and Special Repair Processes

Member: Davis Committee: XI-WGWSRP
Date: 12/09/2003 Location: Orlando
N-X1-WCS-03-10 WGISC 03-11 N/A N/A N/A

ltem Description:  Mechanical Nozzle Seal Assembly (MNSA) as @ Permanent Repair

ASME Priority: Reduced Radiation Exposure - High
Action: New Code Case

Action Description: MNSA has been used at a number of plants for repair of partial-penetration welded
Alloy 600 nozzles (i.e., instrumentation and heater penetrations.) The NRC has
requested a Section X| Code Case addressing the use of MNSA as permanent
repairs and Westhinghouse has responded with a proposal. WGDP will be the lead
for this action. The Chairman on SGRRA requests review by WGWSRP, expecially
the reference to IWA-4422.1(b).

NRC Vote: No Action
Vote Details:
Committee Votes: 0 Apbroved O Disapproved 0 Abstained

Item Status: No Action

Further Actions: This action was forwarded to SGRRA where they voted to develop a Section XI Code
Inquiry on this issue for action at the next meeting in Tampa.

RG Input:

Applicable NRC Pillar: (Subgroup only)
Maintain Safety
Reduce Unnecessary Regulatory Burden
Increase Efficiency and Effectiveness
Increase Public Confidence

Tuesday, December 30, 2003 Page 10 of 10



