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May 23, 1923
Nocket No. 50-277

Mr. Darrell G. Eisenhut

Division of Licensing

11.S. Nuclear Regulatory “ommission
wWashinqton, D.C. 2055°%

Dear Mr, Eisenhut:

This letter is a follow-up to the afternoon meeting held
in Bethesda, Maryland, on Friday May 20, 1933, at the NRC offices
wherein representatives of philadelphia Flectric Company and
General Flectric Company discussed the continued operation of
peach RBottom Atomic Power Station Unit 2.

As a result of findings associated with per forming pipe
weld examinations associated with In-Service Inspection and
Tnduction Heat Stress Improvement on peach Bottom Atomic Power
Station, Unit 3 primary system, selected Unit 2 pipe welds were
examined on May 6, 1983, The examinations resulted in
indications of some circumferencial crackina in pipe weld 10-0-6
on the Residual Heat Removal System for Unit 2. The nature of
this cracking was characterized and a fracture mechanics analvsis
was performed which determined that code allowable margins exist
for the Unit to be overated continuously until a scheduled
refreling outaage in Octohar of 1923, Tr addition to the
performance of the fracture mechanics analveis ten welds on Unit
2 were selected for the installation 0f a moisture sensitive
monitoring device in order to provide warning in advance of the
existina technioues utilized for determininag unidentified leakage
from the Unites primary system, Specific action to be taken upon
indication of a pipe leak are presented in an attachment to this
letter. S'nce the analysis and field experiences confirm that
these type of weld cracks are characteristically of a leak before
hreak nature and do not constitute an undue risk to the h2alth
and safety of the public as stated in NUREG-0313, Rev. 1,
Appendix A, Section 3, continued omeration of Unit 2 under the
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augmented leak detection requirements until the October refueling
outage is warranted,

This letter and its attachments are also intended to
Aocument answers to certain auestions addressed in the May 20,
1983, meeting and also provide a detailed Adescrintion of
ausmented leak detection systems and interim surveillance
requirements with associated action statements.

Sincerely,

7/ ‘

cc: A. R. Blough
Site Inspector



List of Attachments

Peach Bottom Atomic Power Station Unit 2 Safety
Evaluation for continued operation to Fall, 19813,
refueling outage, with pipe crack indications

T.icenses Fvent Report

PBAPS tnit 2 augmented leak Adetection svetem for
primary containment

Response to aquestions addressed in PECo/NRC Meetina
of 5/20/833

Interim Surveillance and limiting conditions of
operation for PBAPS Unit 2 thru October, 19383
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SURJEMT: Safety FEvaluation of Continued Operation of Peach Bottom
Atomic Power Station 'Init #2 with Circumferential Crack
Tndications in RHR Svstem Weld No., 10-0-6

Introduction

On May 3, 19893, peach Bottom Unit 2 was removed from
service to repair a valve packing l2ak. During the course of
this outage, an inspection was performed on certain welds which
had shown intergranular crackina on Peach Bottom 'nit #3., One of
these welds, 10-0-6, on the residual heat removal suction line
was found to possess circumferential crack indications. A
thorough characterization was performed on these crack
indications., This characterization was evaluated using ASME Code
approved fracture mechanics analysis which concluded that there
was sufficient wall thickness remaining to allow a minimum of
4,000 hours of continuous full 1oad operation.

Rackaround

The residual heat removal suction line on the Peach
fottom Atomic Power Station nit 22 is a 20" 0.775 minimum wall
thickness ASTM Type A358 Grade TP-304 stainless steel, The weld
in cuestion, 10-0-6, is a field weld joining a straight lenath of
pipe to a 90 degrees ASTM A403 Grade WP-304 stainless steel
elhow. This weld was examined by General Electric Company and
Sonic Systems Tnternational personnel on May 5, 1933, using
ultrasonic technicues which had heen demonstrated to be able to
find interaranular stress corrosion crackina. This examination
was conducted in accordance with General Flectric Compmanv
Procedure PR 83-1, Rev, 4 (Exhibhit One).

The initial examination showed the weld to possess
circumferential indications on both sides of the weld which were
concluded to be interaranular stress corrosion cracking (16S8CC).
A further examination was conducted on weld 10-0-6 on May 7,
1033, to better determine the crack characterization as to itse



lenqgth and depth (Exhibit 2). The methods used to characterize
the crack are documented in Fxhibit 3 and are similar to those
described in Exhibit 4., The results of this characterization
show 10-0-6 to possess circumferential indications as diagramed
in Figure 1.

The crack characterization produced on May 7, 1983, was
telecopied to General FRlectric Compmany in San Jose, California,
for fracture mechanics analysis in accordance with Aprendix "X"
of Section XT of the ASMF Code., For purposes of this fracture
mechanics analvsis, a crack depth of 0.2" was assumed together
with a crack length of 360 degrees, As nart of the fracture
machanics analvsis, normal as well as upset conditions were
evaluated, The TGSCC crack arowth rate used in the analysis was
hased on a conservative estimate of the sustained stresses, The
sustained stresses .onsisted of pressure (axial), weight, and
thermal expansion stresses., Tn order to make conservative
eatimates of the crack arowth rate, the residual stress, which is
compressive in the mid thicknese reqgion in a larae diameter pipe,
was not considered in the evaluation. The sustained st ‘esses at
the weld 10-0-6 were determined to be apnroximately 13 ksi. The
calculated crack growth is shown on the flaw accentance diagram
in Fiqure 2.

The fracture mechanics analysis concluded that the crack
indications believed to be present in weld 10-0-6 would not
propagate to the Section XT wall thickness limit of 0.58" for at
least 4,000 hours of full load operation.

Fvaluation

The ultrasonic examination technique used in the
detection of the crack indications in weld 10-0-6 has bheen
demonstrated to he carmable of finding inservice TGSCC at both
Rattelle Columbus T.aboratories and the EPRT NDT Center in
Charlotte, North Carolina., The technicians marticipating in the
actual examination have also been certified as bheing able to
detect service induced IGSTC by actual hands-on demonstration on
cracked snecimens. The crack characterization method utilized to
describe the crack indications as shown in Fiqure 1 is
conservative since it ignored the down-hending of ultrasound as
it is transmitted throuah weld material. Therefore, the crack
indications as characterized in Fiocure 1 represent a maximum
denth indication since straicht line nlots were used in their
characterization,



The fracture mechanics analysis performed on the crack
indications shown in Fiqure 1 is in accordance with ASMF Section
XT criteria and has huilt into it a safety factor of 3.
Furthermore, it is well-documented that welds contained in large
diameter heavy wall pipina similar to 10-0-6, nossess compressive
residual stresses in the mid wall region, which is the area of
the indicated crack tin (see Reference 1). These compressive
stresses when actino on the crack tip would slow the crack growth
rate., The analvsis performed ignored the heneficial effacts of
the weld residual stresses, An apnlied stress value of 17 ksi
was used and crack arowth data for furnace sensitized material in
0.2 ppm oxvagen was used, The analysis showed that the 0.3" (133
percent wall) crack would arow to 0,376" (42 nercent wall) in
4,000 hours. This is within the allnwable crack Aenth of 0.58"
(64 percent wall) corresponding to Pw 4+ Ph = 0,.7Sm as stipulated
in Appendix "¥X" of ASMF Code Section XT.

Conclusion

We have concluded, based on tha considerations dAiscussed
above, that:

) @ Because the ultrasonic examination procedures have
demonstrated the ahility to detect interagranular
stress corrosion crackinag, and since the crack
characterization procedures are inherently
conservative due to the use of straight line
plotting, that the crack characterization presented
in Piqure 1 represente a conservative picture of
any crackinag present in weld 10-0-6,

- o Since the fracture mechanics analvsis performed on
the crack indications possesses an inherent safety
factor of 3, and since the fracture mechanics
analvsis nealects the beneficial contribution of
compressive resjidual weidina stresses, then the
predicted crack pronagation life of 4,000 hours
reflects a conservative minimum oreratina time,

3. Since the overwhelmina lahoratorv and industry
experience o date has shown that weld sensitized
material in austenitic stainless steels exposa2d to
interaranular stress corrosion c¢rackina will fail
in a "leak before hreak" manner (Reference 2), and



that it has heen shown that intergranular stress
corrosion crackina does not represent an unresolved
safety issue (Reference 1), then it can he
concluded that ''nit #2 of the Peach Bottom Atomic
Power Station can operate at full l1oad power for at
l=2ast 4,000 hours with reasonable assurance that
the health and safety of the public will not be
endangered bhv operation in the proposed manner,
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