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Pacific Gas and Electric Company

August 16, 1995

PG&E Letter DCL-95-176

333 Market Street, Room 8024-A10G

San Francisco, CA 94105
hfallingAddnm

Mail Code A10G
P.O. Box 770000
San Francisco, CA 94177
415/973-0600 Fax 415/973-6567

Lawrence F. Womack
Vice President
Nuclear Technical Services

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001

Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Res onse to NRC Generic Letter 92-01 Revision 1 Su Iement 1 "Reactor Vessel
Structural Inte rit "

Gentlemen:

Generic Letter (GL) 92-01, Revision.1, Supplement 1, "Reactor Vessel Structural
Integrity," was issued on May 19, 1995, and required a response under oath or
affirmation within 90 days of the date of the GL for Part (1) of the required information,
and a similar response within 6 months for Parts (2), (3) and (4) of the required
information. The enclosure provides PG&E's response to all four parts of the required
information.

PG&E has concIuded that no revisions to previous evaluations of reactor pressure vessel
integrity for Diablo Canyon in accordance with the requirements of 10 CFR 50.60, 10 CFR
50.61, and Appendices G and H to CFR Part 50 are required, and that there is no potential
impact on the low-temperature overpressure or pressure-temperature limits in the technical
specifications. PG&E certifies that previously submitted evaluations remain valid.

Sincerely,

Lawrence F. Womack

Subscribed and sworn to before me
this 16th day of August 1995

Attorneys for Pacific Gas and Electric
Company
Bruce R. Worthington
Richa . Locke

Notary ublic
y)t Xv

Richard F. Locke
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, U.S. Nuclear Regulatory Commission
August 16, 1995
Page 2

CC: L. J. Callan
Kenneth E. Perkins
James C. Stone
Michael D. Tschiltz
Diablo Distribution
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PGRE Letter DCL-95-176

ENCLOSURE

RESPONSE TO NRC GENERIC LETTER 92-01, REVISION 1,
SUPPLEMENT 1, "REACTOR VESSEL STRUCTURAL INTEGRITY"

This enclosure provides PG8 E's complete response to the information requested
in the Supplement to Revision 1 of Generic Letter (GL) 92-01 for Units 1 and 2 of
the Diablo Canyon Power Plant (DCPP).

REQUIRED INFORMATION:

(1) a description ofthose actions taken or planned fo locate all dafa relevanf fo
fhe defermination ofRPVinfegrity, or an explanafion ofwhy fhe existing
dafabaseis considered complefe as previously submitted;

(2) an assessment ofany changein besf-estimafe chemistry based on
consideration ofall relevanf dafa;

(3) a defermination offhe need foruse offhe ratio procedurein accordance with
fhe established Posifion 2.1 ofRegulatory Guide 1.99, Revisio'n 2, for fhose
licensees fhaf use surveillance dafa to provide a basis for fhe RPVinfegrity
evaluafion; and

(4) a wriffen report providing any newly acquired dafa as specified above and
(1) fhe resulfs ofany necessary revisions to fhe evaluafion ofRPVinfegrifyin
accordance with the requirements of 10 CFR 50.60, 10 CFR 50.61,
Appendices G and H to CFR Part 50, and any potentialimpacf on fhe LTOP
or P-T limitsin the fechnical specifcati'ons or (2) a cerfificafl'on thaf previously
submitted evaluafions remain valid. Revised evaluafions and certl'ficafions
should include consideration ofPosition 2.1 ofRegulafory Guide 1.99,
Revision 2, as applicable, and any new dafa.

INTRODUCTION

The information requested above resulted from NRC evaluation of the Palisades
reactor pre: sure vessel (RPV) weld properties, when it was determined there was
larger than expected variability in weld chemical composition. This resulted in the
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concern that weld chemistry variability may exist in certain RPV welds, and that
higher than expected copper and/or nickel contents can lead to that material being
more susceptible to radiation-induced toughness degradation than predicted by
regulatory correlations. It is currently believed that significant variability in copper
and nickel content in RPV welds in the industry is largely attributable to the specific
processes that vendors used to copper plate the wire coils of certain weld wire heats
in order to prevent wire rust (variability in copper), and to variable feed rates of pure
nickel wire used in certain welds made with nickel added to the weld deposit (nickel
variability from cold nickel feed).

RESPONSE TO REQUIRED INFORMATIONPARTS (1) THROUGH (4)

PG&E efforts to locate relevant data for the determination of RPV integrity include
an extensive review of fabrication records (e.g., Combustion Engineering (CE)
drawings, weld inspection records, CE Metallurgy and Materials Laboratory Log
Books, etc.) conducted in 1985 at the CE (RPV vendor) facilities by PG&E
personnel. In addition, records from Westinghouse (NSSS supplier), EPRI, PG&E,
and other utilities were searched. Data obtained from this search were transmitted
to the NRC in Reference 1. Note that a records search effort similar to that
performed by PG&E for DCPP is currently planned by ABB-CE for the CE Owners
Group (GEOG) RPV Working Group.

PG&E has also reviewed the RPV materials database RPVDATA, which was
developed by ATI (Applying Technical Innovations) Consulting for the
Westinghouse Owners Group (WOG). RPVDATA is believed to be the most
comprehensive RPV materials database currently available as it contains
information and materials properties from the EPRI databases RMATCH
(heats/chemistries) and PREP3 (surveillance data), Westinghouse surveillance
capsule results, RPV fabrication records, GL 92-01, Revision 1, responses, and the
NRC reactor vessel integrity database (RVID). Specifically, chemistry and materials
data from RPVDATAfor the beltline weld wire heats used in fabricating the DCPP
Units 1 and 2 RPVs were reviewed. RPVDATAlists "sister plants" and provides
data on plants that employed the same weld consumables as used in fabricating the
DCPP RPVs. PG&E compared the RPVDATAdatabase with that obtained from our
1985 research effort. PG&E has also reviewed the responses to GL 92-01,
Revision 1, submitted for applicable sister plants, as well as follow-up responses to
requests for additional information, for comparison with our existing database and
analyses. The results of these reviews are discussed as applicable in the sections
below for each DCPP beltline weld wire heat.

The RPV beltline materials at DCPP Units 1 and 2 consist of an intermediate and
lower shell course and the connecting circumferential weld seam. The DCPP Units
1 and 2 RPV beltline weld materials include and are limited to five specific weld wire
Heats: 10120, 33A277, 21 935, 21935/1 2008, and 27204. These heats and
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geometry applicable to Units 1 and 2 are identified in Figures 1 and 2, respectively.
Evaluation of each of these heats with respect to the requested information in
Parts 1C is considered below. Weld wire heats present in the DCPP RPVs, but
located outside the beltline region, are not subject to sufficient fast neutron fluence
to be an embrittlement concern, and are therefore not addressed in this response.

, The DCPP RPV plate materials will also not be addressed because chemistry
variability has not been observed in plates (Reference 2); i.e., the processes that
can cause chemistry variability in welds (copper plating specifics of the weld wire
coils and cold nickel weld wire feed rates) do not affect plates.

The DCPP beltline welds were made using the automated submerged arc welding
process with typically a tandem wire electrode feed, wherein two separate wires with
two arcs were simultaneously fed into the weld puddle at the same rate. Each weld
discussed below was made with either two wires of the same heat, or two wires of a
different heat, as indicated. Most of the DCPP beltline welds were made with copper
plated coiled electrodes; however, none of these welds used the cold nickel feed
process and would therefore not be expected to have large variability in percent
nickel.

Weld Heat 10120

The DCPP Unit 2 RPV intermediate shell to lower shell circumferential Weld 9-201
was made with wire Heat 10120, Linde 0091 flux type, and 3458 flux lot, purchased
to MilitarySpecification MIL-B4. Arkansas Nuclear One, Unit 2, is a sister plant with
this weld wire heat. Heat 10120 had no nickel intentionally added and the weld wire
was not copper plated, resulting in very low weld deposit copper and nickel content.
The copper and nickel chemistry used in PGKE analyses are 0.04% Cu and
0.03% Ni. These values are mean values from the available chemical analyses for
this weld wire heat as determined from our 1985 records search, and the values are
consistent with mean values for the RPVDATAdatabase (Summary of Properties for
Weld Heat 101 20).

The copper and nickel contents for this weld are so low that they result in only small
changes in RT~ and upper shelf energy (USE) with fluence, and there is
considerable margin for this material (RT~ = 40'F, USE = 102 ft-Ib at end of license
(EOL)) with respect to regulatory limits for embrittlement. In addition, since
Heat 10120 is not copper plated, it is not subject to copper variability concerns.
Some small variation in the weld's actual chemical composition may be possible, but
this would similarly result in insignificant shifts in RT~ and USE, and would have no
impact on RPV integrity or PGRE analyses for determining the RPV limiting material,
reactor coolant system (RCS) pressure-temperature (P-T) limits, and low
temperature overpressure protection (LTOP) setpoints. Therefore, PG&E considers
the database used for this material to be complete. There is no need for use of the
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ratio procedure in accordance with the established Position 2.1 of Regulatory
Guide (RG) 1.99, Revision 2, for Heat 10120 since it is not a surveillance material.

Weld Heat 33A277

The DCPP Unit 2 RPV lower shell axial Welds 3-201 A, B, and C were made with
wire Heat 33A277, Linde 124 flux type, and 3878 flux lot, purchased to Military
Specification MIL-B4. Sister plants with this weld wire heat include Calvert Cliffs 1

and 2, Farley 1, Fermi 2, Hatch 1, and Millstone 2. The copper and nickel chemistry
for this weld used in PG&E analyses are 0.26% Cu and 0.19% Ni. These values are
generic mean values from the available chemical analyses for this weld wire heat as
determined from our 1985 records search, and the values are consistent with mean
values obtained using the RPVDATAdatabase (Summary of Properties for Weld
Heat 33A277); i.e., 0.26% Cu and 0.19% Ni.

PG&E is aware there are recent chemistry data for 33A277 from Calvert Cliffs 1 and
Farley surveillance welds, along with a Shoreham RPV weld, that have not yet been
included in the RPVDATAdatabase. When these data are added to the RPVDATA
database, the resulting mean copper and nickel contents (0.23% Cu and 0.16% Ni)
are bounded by those used in PG&E's analyses for evaluating this material. In
addition, the nickel content for this weld is so low that changes in RT~ with fluence
(RT~ = 142'F at EOL) are much smaller than the RPV limiting material. Small
variations in the weld's actual chemistry are possible, but this would have no impact
on PG&E analyses which determine the RPV limiting material based on RT~(for
RCS P-T limits and LTOP setpoints) and RT~ at EOL. This conclusion is consistent
with the philosophy and the criteria established in Reference 2 and used by the
NRC in assessing the impact of composition variability on RT~.

USE for Welds 3-201 A and C is projected as 56 ft-Ib at EOL, which would reflect the
limiting material in the Unit 2 RPV based on 10 CFR 50, Appendix G USE
requirements. This projection is reasonably close to the 10 CFR 50, Appendix G
50 ft-Ib requirement; however, this estimate is considered to be very conservative
since it was derived from an initial USE (88 ft-Ib) value obtained from 10'F Charpy
data. In addition, bounding equivalent margins analyses performed for the WOG
have shown that low USE is not a safety issue for WOG RPVs, in that all WOG
plants have adequate margins of safety against fracture through at least EOL.
These analyses and the methodologies used are documented in WCAP-13587,
Revision 1, and were evaluated by the NRC and found acceptable as identified in
NUREG-1 511.

Based on the above, PG&E considers the materials and chemistry database used
for this material to be complete. There is no need for use of the ratio procedure in
accordance with the established Position 2.1 of RG 1.99, Revision 2, for
Heat 33A277 since it is not a surveillance material.
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Weld Heat 21935

The DCPP Unit 1 RPV intermediate shell to lower shell circumferential Weld 9-442
was made with wire Heat 21 935, Linde 1092 flux type, and 3869 flux lot, purchased
to MilitarySpecification MIL-B4Modified. The specification for this material required
a maximum copper content (including copper plating) of 0.2 wt%, and nickel of 0.65-
1.10 wt%. Sister plants with this weld wire heat include Calvert Cliffs 1, Diablo
Canyon 2, Cooper, Kewaunee, and Pilgrim. The copper and nickel chemistry for
this weld used in PGRE analyses are 0.18% Cu and 0.68% Ni. These values are
mean values from the available chemical analyses for this weld wire heat as
determined from our 1985 records search, and the values are consistent with mean
values obtained from the RPVDATAdatabase (Summary of Properties for Weld
Heat 21935); i.e., 0.18% Cu and 0.68% Ni.

PGRE is aware of additional chemistry measurements for this heat obtained from the
Shoreham RPV by Baltimore Gas 8 Electric that, when added to the RPVDATA
database, result in slight changes to the generic mean chemistry (0.17% Cu and
0.72% Ni) values. These additional data would result in a slight change in the
calculated chemistry factor for this material; however, since the calculated change in
RT~with fluence for this material (RT~ = 196'F at EOL) is considerably less than
that for the DCPP Unit 1 RPV limiting material, small variations in the weld's actual
chemistry would have no impact on PGRE's analyses which determine the RPV
limiting material, based on RT~ (for RCS P-T limits and LTOP setpoints) and RT~
at EOL. This conclusion is consistent with the philosophy and the criteria
established in Reference 2 and used by the NRC in assessing the impact of
composition variability on RT~.

USE for Weld 9-442 is projected as 52 ft-Ib (Reference 3) at EOL, which would
reflect the limiting material in the Unit 1 RPV from 10 CFR 50, Appendix G USE
requirements; however, this estimate is very conservative since it is based on an
NRC generic initial USE value (75 ft-Ib). This weld material is also found in the
Calvert Cliffs Unit 1 (Weld Seams 3-203-A, B, and C) and Shoreham (Weld Seam
5-306) RPVs. DCPP Unit 1, Calvert Cliffs Unit 1, and Shoreham were all fabricated
by CE during the same time frame and can be considered sister plants for this weld
material. Charpy V-notch tests performed by Baltimore Gas 8 Electric on a section
of the Shoreham RPV Weld 5-306 resulted in an unirradiated USE of 109 ft-Ib
(Reference 4). Therefore, PGRE requests that the unirradiated USE value for
DCPP Unit 1 Weld Seam 9-442 listed in the NRC's Summary File Table for USE
(Reference 3) be changed to 109 ft-lb, and that the method of determining USE for
this material be changed to "Sister Plant."

Based on the above, PG&E considers the chemistry and material property database
used for this material to be complete, except that the unirradiated USE should be
updated to reflect a measured value instead of an NRC generic value. There is no
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need for use of the ratio procedure in accordance with the established Position 2.1
of RG 1.99, Revision 2, for Heat 21935 since it is not a surveillance material.

Weld Heat 21935/1 2008

The DCPP Unit 2 RPV intermediate shell axial Welds 2-201 A, B, and C were made
with wire Heat 21935/12008, Linde 1092 flux type, and 3869 flux lot, purchased to
MilitarySpecification MIL-B4Modified. Sister plants with this weld wire heat include
McGuire 1 and Salem 2. The copper and nickel chemistry for axial Welds 2-201 A,
B, and C are 0.22% Cu and 0.85% Ni. These values were measured directly from a
beltline weld during a weld repair effort in fabricating the RPV. The surveillance
weld metal for DCPP Unit 2 is also type B4 Modified submerged arc weld with wire
Heat 21935/1 2008, Linde 1092 flux type, and 3869 flux lot. The measured copper
and nickel contents for the surveillance weld metal from the average of all chemical
analyses are 0.22% Cu and 0.87% Ni. PGRE analyses in evaluating RPV integrity
for this weld material are based on plant specific chemistry factors obtained from
DCPP Unit 2 surveillance data. Since the measured surveillance weld metal
chemistry values are very consistent with and bound those measured for the RPV
weld metal, no weld chemistry ratio adjustment is warranted.

Due to the unique situation of having measured chemistry data from both an RPV
weld and matching surveillance weld, and considering the consistency of the
measured data, PGRE considers the database used for this material in evaluating
DCPP-Unit 2 RPV integrity to be plant-specific, and complete as is. While use of
sister-plant or generic data is unwarranted in this case, it should be noted that the
chemistry values used for DCPP Unit 2 are also consistent with mean values for the
RPVDATA(Summary of Properties for Weld Heat 21935/1 2008) database; i.e.,
0.21 7% Cu and 0.85% Ni.

Weld Heat 27204

The DCPP Unit 1 RPV intermediate shell axial Welds 2-442 A, B, and C and lower
shell axial Welds 3-442 A, B, and C were made with wire Heat 27204, Linde 1092
flux type, and 3724 (Welds 2-442 A, B, and C) and 3774 (Welds 3-442 A, B, and C)
flux lots, purchased to MilitarySpecification MIL-B4Modified. Sister plants with this
weld wire heat include Fort Calhoun, Indian Point 3, and Palisades. The
surveillance weld metal for DCPP Unit 1 is type B4 ModiTied submerged arc weld
with wire Heat 27204, Linde 1092 flux type, and 3714 flux lot.

As discussed in Reference 1, the criteria used in establishing the best estimate
chemistry for the DCPP RPV beltline welds were established based on the following
hierarchy: (1) weld metal analyses obtained from actual DCPP RPV welds provide
the best chemistry; (2) the next best chemistry is obtained from the DCPP
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surveillance capsule weldments (for the same weld wire heat) since the surveillance
welds were made at the same time and with the same welding procedure
specification and base plates as the RPV weldments; (3) the next best chemistry is
from a mean value of all available data from'other welds with the same wire heat,
same type of flux, in the same shop, using the same procedure, and in the same
time frame as the actual RPV weld; (4) finally, ifnone of the above is available, the
specification maximum could be used as a default value to bound the expected
chemistry. Based on this methodology, the best estimate chemistry for the DCPP
Unit 1 27204 beltline weld material is the average of the measured copper and
nickel contents for the DCPP Unit 1 surveillance weld: 0.20% Cu and 1.00% Ni; and
these are the values used by PG8E in assessing integrity of the DCPP Unit 1 RPV
axial welds.

Subsequent to PGRE's research in 1985, a few new data points for this weld heat
have been identified as part of a PTS evaluation performed for Palisades. These
data include CE Metallurgy and Materials Laboratory Logbook entries: D5235,
D5236, D5237, D5927, and D8658, which have a copper range of 0.20-0.22% and
nickel range of 1.00-1.02% (Reference 5). In Reference 5, Consumers Power
concluded the best estimate chemistry for weld wire Heat 27204, considering all
available data, was 0.208% Cu and 1.00% Ni. These values closely approximate
those used in RPV integrity evaluations for DCPP Unit 1, and the values also fall in
the range of measurements obtained from the DCPP Unit 1 surveillance weld.
PGRE is also aware of additional data for this weld heat obtained as part of a weld
chemistry variability study performed by the CEOG (Task 781, Report No. CENP5D-
944-P, "Quantitative Evaluation of Chemical Composition Variability in RPV Welds")
which reflect very tight copper and nickel distributions and, hence, small standard
deviations, and which support the use of 0.20% Cu and 1.00% Ni for this material.

PGRE's position remains that the measured properties for the DCPP Unit 1

surveillance weld are the best representatives of the DCPP Unit 1 RPV beltline axial
welds'roperties; specifically, the surveillance weld chemistry provides the best
estimate chemistry for the beltline axial welds. Therefore, there would be no need
for use of the ratio procedure in accordance with Position 2.1 of RG 1.99,
Revision 2, when using DCPP Unit 1 surveillance data to evaluate Heat 27204. In
addition, based on evaluation of the available data for weld wire Heat 27204, the
generic mean chemistry values for this material appear consistent with that
measured for the DCPP Unit 1 surveillance material, also indicating no chemistry
ratio adjustment is necessary. PGRE considers the database used for weld Heat
27204 in evaluating DCPP Unit 1 RPV integrity to be plant-specific, and complete as
Is.
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CONCLUSIONS

Based on the above discussion, PG&E has concluded that no revisions to the
evaluation of RPV integrity in accordance with the requirements of 10 CFR 50.60,
10 CFR 50.61, and Appendices G and H to CFR Part 50 are required, and that
there is no potential impact on the LTOP or P-T limits in the technical specifications.
PG&E certifies that previously submitted evaluations remain valid.

PG&E willcontinue to communicate with our sister-plant utilities, RPV and NSSS
Owners Groups, and the Nuclear Energy Institute (NEI), regarding new RPV data
and specifically, sister-plant data. With the few exceptions detailed above, PG&E is
using the generic mean copper and nickel contents in our RPV analyses for the
beltline weld materials. However, it must be recognized there will be instances
when material property and/or chemistry values used for sister-plant welds willdiffer
due to plant-specific test data, or because of a Utility's preference to use bounding
(as opposed to generic mean) values.

NEI has recently indicated (Reference 6) that the RPV Owners Groups have agreed
to integrate the various RPV materials properties databases and that NEI will
coordinate this between the Owners Groups and EPRI. PG&E will remain apprised
of this industry effort, will review the integrated database as it is developed
(Reference 7), and will revise evaluations of RPV integrity for DCPP ifneeded.
PG&E has the current version of RVID and willwork with the NRC as necessary to
update applicable information. PG&E will update the database used in evaluating
DCPP RPV integrity as additional DCPP surveillance data become available, in
accordance with 10 CFR 50.61 and 10 CFR 50, Appendices G and H.
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