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PFHILADEL PHIA ELFCTRIC COMPANY

NUCLEAR GROUP HEADQUARTERS
95565 CHESTERBROOK BLVD
WAYNE, PA 19087-569i

(215) 6406000
November 16, 1992

Docket Nos., 50-352

NUCLEAR SERVICES DEPARTMENT 50-353
License Nos. NPF-35

NPF-85

U.S8. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

SUPJFCT+ Limerick Generating Station, Units 1 and 2
Supplemental Response to Generic Letter 92-01,
Revision 1, "Reactor Vessel Structural Integrity,
50.54(1)"

REFERENCFE: 1) Letter from G. J. Beck (PECo) to U. §. Nuclear
Regulatory Commission, dated July 10, 1992

Dear Sir:

Attached is our supplemental response to the subject Generic
letter 92-01, dated March 6, 1992. Ovr oricinal response was provided
in the Reference 1 ':tter. Generic Letter 92-01 concerns licensee's
compliance with requirements and commitments regarding reactor vessel
integrity.

In th: Reference 1 letter, Philadelphia Electric Company (PECo)
committed to provide supplemental responses to requests
2b (2), 2b (5) and 3a for the Limerick Generating Station (LGS), Units
1 and 2. The attachment provides these supplemental resgonses. Also
included in the attacnment for LGS, Units 1 and 2 are minor
correcticns to responses 1, 2b (3) and 2b (6).

1f you have any questions, please contact us.

Very truly yours,

& )
PR S e G. J. Beck, Manager
Licensing Secticn
Attachment and Enclosure

ce: T. T. Martin, Administrator, Ragion I, USNRC
T. J. Kenny, USNRC Senior Resident Inspector, LGS p
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COMMONWEALTH OF PENNSYLVANIA : |
: 88.

COUNTY OF CHESTER $
G. R. Rainey, being first duly sworn, deposes and says:

That he is Vice President of Philadelphia Electric Company;
that he has read the supplemental response to Generic Letter No.
92-01, and knows the contents therecf; and that the statements and
matters set forth therein are true and correct to the best of his

knowledge, information and belief.

!
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Subscribea and sworn to
before me this /diﬁ day
of “)‘;)rw mbrct . 1992,
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Request 1:

“1, Certain addressees are requested to provide the
following information regarding Appendix H to CFR Part
501

Addressees who do not have a surveillance program
meeting ASTM E185-72, -79, or -82 and who do not have
an integrated surveillance program approved by the NRC
(see Enclosure 2), are requested to describe actions
taken or to be taken to ensure compliance with Appendix
H to 10 CFR Part 50. Addressees who plan to revise the
surveillance program to meet Appendix H to 10 CFR Part
50 are requested to indicate when the revised program
will be submitted to the NRC staff for review. If the
surveillance program is not to be revised to meet
Appendix H to 10 CFR Part 50, addressees are requested
to indicate when they plan to request an exemption from
aprendix H to 10 CFR Part 50 under 10 CFR 50.60(b)."

Respunse:

In our July 10, 1992 response to Generic Letter 92-01, we
inadvertently provided the Limerick Generating Station
(LGS), Unit 1 limiting end-of-lirfe (EOL) refe' ence
temperature for nil-ductility transition (R7,..) value of
56°F which is based on calculations performec in accordance
with Regulatory Guide 1.99, Revision 1, "Radiation
Embrittlement of Reactor Vessel Materials." The correct
RT,.4« value is 86°F which was calculated based on Revision 2
of Megulatory Guide 1.99. The RT,.. value provided in our
July 10, 1992 response for LCS, Unit 2 (i.e., 120°F) is the
correct value.

Enclosure 1 to this attachment is a complete listing of the
LGS, Unit 1 limiting values for the EOL RT,,. for the
reactor vessel beltline plates and welds. The LGS, Unit 1
limiting values for the EOL RT,,. were originally submitted
to the NRC in our response to Generic Letter 88-11, "NRC
Positionr on Radiation Embrittlement of Reactor Vessel
Materials and its Impact on Plant Operations," dated
November 23, 1988, for only the most iimiting values.

Table 5.3-5 of the LGS, Units 1 and 2 Updated Final Safety
Analysis Repori (UFSAR) will be revised in the next revision
to the UFSAR to reflect the Unit 1 limiting values
calculated in accordance with Regulatory Guide 1.9%,
Revision 2, ar contained in Enclosure 1.
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Request 2b (2):

"2, (Certain addressees are requested t~ provide the
following information regarding Appendix G to 10 CFR
Part 50:

b. Addressees whose reactor vesscls were constructed
to an ASME Code earlier than the Suamer 1972
rddenda of the 1971 Edition are requested to
describe the consideration given to the following
material properties in their evaluations performad
pursuant to 10 CFR 50.61 and Paragraph III.A of 10
CFR Part 50, Appendix G:

(2) the heat treatment received by all beltlir.
and surveillance materials;"

Response:

In our July 10, 1!+ response to Generic Letter 92-01,
Reguest 2b (2), we scateu that the specific heat treatment
received by the beltline and su«sveillance materialy for LGS,
Units 1 and 2 had not yet been located in existing plant
documentation and that a search of vendor recor«s and
docketed and archived plant documents would be performed to
locate specific data sheet records. This re—-iew has been
completed with the following results.

The heat treatment for the LGS, Units 1 and 2 beltline plate
material was performed by Lukens Steel Company. The
beltline plates were austenitized at approximately 1650°F
for a minimum of 30 minutes per inch of thickness, water
quenched, tempered at approximately 1260°F for & minimum of
30 minutes per inch of thickness, stress relieved at
approximately 1150°F for one hour, and air ccoled.

Test coupons were then cut from the beltline plates and
stress re. leved at approximately 1150°F for 50 hours,
furnace cuoled at a maximum rate of 100°F per hour to 6U0°F,
and ther. air cooled.

During fabrication of the vessel at Chicago Bridge and Iron
forporation at Memphis, Tennessee, the beltline plates were
stress relieved at approximately 1150°F for a minimum of one
hour per inch of thickness after being welded together.
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The surveillance welds for LGS, Units 1 and 2 were stress
relieved in two stages. The first stress relief was for a
period of two hours and the second stress relief was for a
period of 48 hours. Each stress relief was conducted at
approximately 1150°F, followed by a furnace cooling at a
maximum rate of 100°F per hour to 600°F, and then air
cooled.

Reguest 2t (3):

“(3) the heat number for each beltline plate or forginc and
the heat number of wire and flux .ot number used co
fabricate each beltline weld;"

Response:

In our July 10, 1992 response to Generic Letter 92-01,
Request 2b (3), we stated that the heat number for each
beltline plate or forging, and the heat number of wire and
flux lot number used tc fabricate each beltline «seld are
contained in Tables 5.3.3 and 5.3.4 of the LGS, Units 1 and
2 UFSAR. This reference to Tables 5.3.5 and 5.3.4 of the
LGS, Units 1 and 2 UFSAK was incorrect. This information iu
contained in Tables 5.3.4 and 5.3.5 of the LGS, Units 1 and
2 UFSAR.

Puguest 2b (5):

“(5) the chemical composition, in particular the weight in
percent of copper, nickel, phosphorcus, and sulfur for
each beltline and surveillance material; and"

Response:

In our July 10, 1992 response to Generic Letter 92-01,
Request 2b (5), we stated thet the sulfur content of the
welds and base plates for both units, copper content of the
girth welds of Unit 1, and the nickel content of the
vertical welds for Unit 1 were not contained in Table 5.3.5
of the LGS, Units 1 and 2 UFSAR. Conservative estimates
were provided for the copper and nickel contents of 0.35%
and 1.00%, respectively, per Regulatory Guirn 1.99, Revision
2 to verify that the upper shelf energy (USF) will not be
less than 50 ft-1bs at the end of 32 Effective Full Power
Years (EFPYs). Additionally, we stated that we would
perform a documentation search of vendor records, and
docketed and archived plant documents, to .ocate the
additional chemistry records.

The documentation search was completed with the results
being documented in Enclosure 1. Enclosure 1 provides the
detailed chemical composition of copper, phosphorus, nickel
and sulfu~ for the plates, welds, and surveillance material.
Tahle 5.3-5 of the LGS, Units 1 and 2 UFSAP will be rovised



LGS Units 1 and 2 Attachment
Page 4

in the next UFSAR revision to reflect the data shown in
Enclosure 1.

vWe note that the estimated copper and nickel contents (i.e.,
0.35% and 1.00%, respectively) for the vertical and girth
welds for LGS, Unit 1 provided in the July 10, 1992 response
were the same or conservative except for the nickel content
of girth weld L83355/5411B27AD. The actual nickel content
of this weld is 1.08%. The difterence does not
#iynificantly impact the £0L RT,,. for this weld or the
prediction that the USE will not b~ less that 50 ft-1bs at
the end of 32 EFPYVYs.

Request 2b (6):

"(6) the heat number of the wire used for determining the
weld metal chemical composition if different than Item
(3) above."

Response:

In ou~ July 10, 1982 resvonse to Generic Letter 92-01,
Request 2b (6), we stated that the heat numbers for the wire
usaed for determining the weld metal composition is contained
in Tables 5.3.3 and 5.3.4 of the LGS, Units 1 and 2 UFSAR.
This reference to Tables 5.3.3 and 5.3.4 of the LGS, Units 1
and 2 UFSAR was incorrect. This information is contained in
Tables 5.3.4 and 5.3.5 of the LGS, Units 1 and 2 UFSAR.

Request 3a:

"3. Addressees are requested to provide the following
information regarding comnitments made to respond to GL
88-11:

a. How the embrittlement effects of operating at an
irradiation temperature (cold leg or recirculation
suction temperature) below 525°F were considered.
In particular licensees are requested to describe
consideration given to determining the effect of
lower irradiation temperature on the reference
temperature and on the Charpy upper shelf enercy."

Respcnse:

In cur July 10, 1992 response to Generic Letter 92-01,
Request 3a, we stated that estimated EOL fluences for LGS,
Units 1 and 2 would be calculated accounting for the
additional che~istry information located during a
documentation search. The calculations have been completed
with the following results.

The LGS, Units 1 and 2 fluence for 32 EFPYs with the 1/4
thickness (T) lead facto: is estimated to bHe 1.2 x 10'*®
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n/cm* with an upper bound of 1.5 x 10'® n/cm®. This upper
bound is based on a standard deviation of 25%. Using the
upper bound, the fluence accumulated below 525°F assuming
the time of operation in these conditions has been estimated
to be lesc than 1%, wo 1d be 1.5 x 10'® for LGS, Units 1 and
2. This combination of low _luence and small deviation ifrom
the 525°F leve) will not significantly aflect the beltline
RT,s. Or upper thelf energy (USE) predictions.

D:\gl9201




ENCLOSURE 1
LIMERICK GENERATING STATION
UNITS 1 AND 2

RESPONSE TO GENERIC LETTER 92-01
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: TABLE 5.3-5 (Cont'd) (PRGE S OF 5)
LGS BELTLINE PLATE AND WELDS EOL “-‘
aNIY 2)
LRl Surveillence Progrem Msterial. !
‘: @ Submerged arc welding. !
'. it The most Limiting value. ;
é “ The shell piate and weld ure subjected to fluence level In excess of 1077 n/en®: this Information is given in Footnote (1) of fable 5.3- ;
.
) 1
i ) Single wire or tandem wire sumerged arc welding. L
I :
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