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PBAPS Unites 2 and 3 Attachment A
Responee to GL 92-01 Page 3

electroslag welds were tested. The significant results of the irradiated
and unirvradiated Charpy V-notch data are depicted in Table §-5 of the
respective reports ("Peach Bottom Atomic Power Station Unit 2 Vessel
Surveillance Materi.als Testing and Fracture Toughness Analysis", dated
December 1991 (Enclosure 1), and, "Peach Bottom Atomic Power Station Unit
3 Vessel Surveillance Materials Testing and Fracture Toughness Analysis,"
dated June 1990 and submitted in a leiLter from G. A. Hunger (PECo) to
USNRC, dated June 27, 1990 {Enclosure 2)). Figure 2 of Regulatory Guide
1.99, Revision 2, was wused to calculate an USE of 132 ft-1b
longitudinal/86 ft-1b traneverse for Unit 2 and 122 ft-1b longitudinal/79
ft-1b transverse for Unit 3 for the surveillance plates and an USE of 80
ft-1b for Unit 2 and 82 ft-lb for Unit 3 for vertical electroslag welds at
32 BFPY.

In the cas  of those materials not covered by the surveillance program,
the BWROG report “BWR Beltline Material Upper Shelf Energy Estimation
Methods"”, submitted to the NRC in a letter dated June 12, 1992, was used
to calculate tue USEs. The lowest upper shelf energy at 32 EFPY
calculated for PBAPS, Unit 2 was 61,2 ft-lbe and for PBAPS, Unit 3 was
60.6 ft-1lbs as documented in Lhe June 12, 1992 le’ .2,

Reguest 2b:

", Addressees whose reactor vessels were constructed to an ASME Code
earlier than the Summer 1972 Addenda of s 1971 Edition are
requested to describe the consideration g. to the following

material properties in their evaluations performed pursuant to 10 CFR
50.61 and Paragraph III.A of 10 CFR Part 50, Appendix Gi

(1} the resu.ts from all Charpy and drop weight tests for all
unirradiated beltline materials, the unirradiated reference
temperature for each beltline material, and the method of determining
the unirradiated reference temperature from the Charpy and drop
welight test;"

Response:

For the beltline plate materials, Charpy and dropweight tests were
performed. The Charpy specimen orientation was longitudinal and the test
regquirement was to meet 30 ft-lb at 10°F. In crder to demonstrate
fracture toughness equivalent to Appendix G reguirements, a General
Electric procedure, described in Section 3.2.4 of the "Vessel Surveillance
Materials Testing and Fracture Toughness Analysis" reports for PBAPS,
Units 2 and 3 (Enclosures 1 and 2, respectively), was used to adjust the
30 ft-1b longitudinal Charpy data to determine the temperature Tyo. at
which an equivalent 50 ft-lb transverse Charpy energy could be expected.
The unirradiated RT... was then selected as the higher of (T..r - 60°F) or
the dropweight nil-ductility temperature (NDT).

For the beltline weld materials, only Charpy tests were performed. The
specimens were cut transverse te the weld length and the test reguirement
was 30 ft-1lb at 10°F. As with the plate, the GE procedure was used to
adjust the 30 ft-lb Charpy data to determine (T.or - 60°F) or -50°F.



e e e s &

PBAPS Unite 2 and 3 Attachment A
Responee to GL 82-01 Page 4

Table 3-2 in Enclosures 1 and 2 depict the reguested information for
PBAPS, Units 2 and 3, respectively.

Reguest 2b (2)t

"(2) The heat treatment received by all beltline and surveillance
materials;"

Responee:

The fabrication process for the plate material (ASME SA302, Grade B
modified) for both Units 2 and 3 vessels employed double guench and temper
heat t-eatment immediately after hot forming, then electroslag or
submerged arc welding and post-weld heat treatment. The post-weld heat
treatwent was typically for 30 hours at temperatures of 1126 & 25°F,

The base metal specimens were cut from beltline plates. The test plates
were double gquenched and tempered and chen given a stress relief heat
treatment for 30 hours at 1125 % 25°F to simulate the post-weld heat
treatment of the vessels.

The weld metal and HAZ specimens were fabricated from trim-off pieces from
beltline plates and were welded together by electros:ig welding, using the
same process for the longitudinal seam welds in the beltline, and
post-weld heat treated for 30 hours at 1125 % 25°F to simulate the
post-weld heat treatment of the vessels.

Reguest 2b (3):

"{3) the heat number for each beltline plate or forging and the heat
number of wire and flux lot number used to fabricate each beltline

weld;"
Ruggnu H

The beltline consists of portions of the lower shell and
lower-intermediate shell. Each shelil is formed from three plates, so the
bel: ~e includes portions of six plates, sgix vertical welds and one
circumferential welds. All beltline plate and weld material were
considered in the Appendix ¢ evaluation. The requested information ie
depicted in Figure 3-2 and Tables 3-1 and 3-2 of the Enclosures 1 and 2
for PBAPS, Units 2 and 3, respectively.

Reguest 2b (4):

"(4) the heat number for each surveillance plate or forging and the heat
number of wire and flux lot number used to fabricate the surveillance
weld;"

Response!

The heat numbers for the surveillance plates are C2761-2 for Unit 2 and
€3103-1 for Unit 3. Only one weld wire heat was used for the vessels'
electroslag welda, and the usual Babcock and Wilcox practice was to use
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the same heat in the surveillance welds. However, the chemical analyses
of the irradiated esurveillance welds do not appear to support the
assumption that the surveillance and beltline welds are the same heat.
This matter is discussed in detail in Sect.ons 3.2.3 of Enclosures 1 and 2
for PBAPS, Units 2 and 3, respectively.

Regquest 2b (5):

"(5) the chemical composition, in partic.lar the weight in percent of
copper, nickel, phosphorous, and sulfur for each beltline and
surveillance material; and"

Reeponse:

Chemical compogition weight percent data ior beltline materials are shown
in Tables 3-1 of the Enc'csures 1 and 2 for PBAPS, Unite 2 and 3,
respectively. Beltline material chemistries, or upper bound assumptions,
were used in accordance with Regulatory Guide 1.99, Revision 2, to
determine the limiting beltline material, the adjusted reference
temperature versus EFPY for that material, and the predicted USE at 32
EFPY.

Verification chemical composition weight peicent data for the irradiated
surveillance plate and weld are shown in Tables 3-3 of the Enclosures 1
and 2 for PBAPS, Units 2 and 3, respectively, These analyses compare
favorably with the fabrication analyses for the plates but not favorably
for the welds as discussed above in response toc Reguest 2b (4).

Regue.c 2b (6):

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

Responee:

As discussed abcve in responses to Request 2b (4) and 2b (5), there is an
apparent dissimilarity between the weld wire used for the surveillance
gpecimeng and that used for the electroslag longitudinal welds of the
vessels., Thie dissimilarity does not pose a problem because it is bounded
by using the highest chemical factors for the welds. The Adjusted
Reference Temperatures (ART) at 32 EFPY. based on Regulatory Guide 1.99,
Revision 2 calculations, are acceptable.

Reguest 3a:

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

a “nw the e “Srittlement effects of operating at an irradiation
smperature \.old leg or recirculation suction temperature) below
25"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 energy."
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Response:

Since weurveillance specimens are exposed to the same temperature
conditions as the beltline materials, temperature effecte, if any, will be
reflected in the surveillance repults. When the surveillance resulte are
factored into the Appendix G analysis per Regulatory Guide 1,99, Revision
2, temperature effe~ts, if any, will be accounted for inherently,

Operation with PBAPS, Units 2 and 3 beltline regions below 525°F was not
considered in the Appendix G analyses for response to Generic Letter 88-11
because the steady-state operating temperature of the coolant in the
beltline region is slightly greater. Based on the temperature in the
recirculation suction piping, which draws water directly from the beltline
region, the steady-state temperatuie in the beltline is greater than
$27°F,

Only during startup and coperati .. without [eedwater heating, which occurs
when feedwater heaters are out of service ¢~ when the turbine is of: line
an? the reactor steam is routed through th~ turbine bypass. does the
beltline experience coolant temperatures less tha. 525°' whin the reactor
is critical, The time of operation in theae conuitions has been
estimated to be less than 1%, and the associated temperatures for most of
that time are 515°F cor higher. The Peach Bottom, Unit Z 32 EFPY fluencw
with the 1/4T lead factor is estimated to be 5.5 X 10'’ n/em® with an
upper bound of 6.9 X iu ' n/em?!, and the Peach Bottom, Unit 3 32 EFPY
fluence with the 1/4T lead factor is estimated to be $.0 X 10'” n/em? with
an upper bound of 6.3 X 10'° n/2m". Using the upper bcund, the fluence
accumulated below 525"F would be at.ut 6.9 X 10" n/em” for uUnit 2 and 6.3
X 10" n/em* for Unit 3., This combination of low fluence and small
deviation from the 525°F level will not significantly alfect beltline
RTun+« Or USE predictions.

Reguest 3b:

"b. How their surveillance resuits on the predicted amount of
embrittlement were considered."

Responee:

Regulatory Guide 1.95, Revision 2, Paragraph C.2 reguires credible data
from two survelillance capsules before adjustments to the prediction
methods are made, and only one capsule from Unit 2 and one capsule from
Unit 3 have begon tested. Thereforas, the beltline predictions are based on
Revision 2 methods without consideration of surveillance results.
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Response to Additional Items Identified in
May §, 1892 NRC Internal Memorandum

Request 1:

“For cases where an ASTM E1BS5 standard earlier than the 1973 revision is
involved for a licensee's 10 CFR 50, Appendix H, surveillance program, the
licensee shouiu include a discussion of the effectiveness of its program
in assesesing radiation embrittlement."

”Iah..:

This information ig contained in our reply to Request 1 of Generic Letter
92-01.

Reguest 2:

"A detailed descriptlon should be provided to clearly show '‘.ow initial
upper shelf energy data were estimated for those vessels wher: the initial
upper shelf eneryy was not available from existing data."

Responee:

This information ie contained in our reply to Reguest 2a of Generic Letter
92-01.,

Request 3:

"The staff believes that every effort should be made to retrieve records
and data vrelating to each licensee's reactor vesszel and surveillance
sample material chemistry and heat number identification. The ~xtent of
this effort should be described in the submittal."

Responee:

This information is contained in our reply to Reguest 2b (1) through 2b
(6) of Generic Letter 92-01.

Regqueat 4:

"The details of the BWROG's SSP and its topical report on £raciure
toughness should be provided to the NRC staff, for information, prior to
licensee submittals which reference them."

Response:

The BWROG report "BWR Beltline Material upper Shelf Energy Estimation
Methods" was submitted to the NRC on June 12, 1992.
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Regquest 5:

"Basie and justification should be provided or referenced to demonstrate
that the General Electric procedure used to estimate unirradiated
reference temperatures is eguivalert to current requirements.”

Response:

This information is contained in Section 3.2.4 of Enclosures ! and 2,
respectively.

Reguest 6:

"1f a reactor vessel operated at a constant temperature less than 525"F,
the licensee should report an estimate of the neutron fluence accumulated
at that temperature."

Respconse:

This information is contained in our reply to Request 3a of Generic Letter
82-01+

Reguest o

"Details should be provided by each licensee for actions being taken when
the measured increases in reference temperature or measured decreases in
USE exceed, by more than 2-sigma, those predicted by RG 1.99, Revision 2,
for the first surveillance capsule. The BWROG was encouraged to have
licensees not wait for the results of the second surveillance capsaule
before actions are taken to determine the validity of the measured data."

Rocggnlo:

The results depicted in Enclosures 1 and 2, respectively, indicated that
the increase in reference temperature and the decrease in USE are within
2-sigma.

HZ/vvg
0: \MES\MEM\RHZ60392.1

Eae - —p— e e e ey e e L e e e el







