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This report contains an evaluation of the licensee (GPU Nuclear
Corporation) submittal for Oyster Creek Nuclear Generating Station
vhich wus submitted in response to the NRC Generic Letter 88-01 in
vhich GPUN was requested to: (1) Furnish their current plans relating
to piping replacement and other measures to mitigate IGSCC, inspection,
repair, and leakage detection. (2) Indicate whether they plan to follow
the NRC Staff positions, or propose alternative measures. GPUN's plans
are evaluated in Section 2 of this report in terms of compliance to

NRC Staff positions. Section 3 contains an evaluation of Alternative
Positions concerning inepection of portions of the RWCU, inspection

ol stress-improved welds, and changing the Technical Specification

or ISI.



SUMMARY

The Licensee, GPU Nuclear Corporation, submitted a response to the
NRC Generic Letter 88-01, GPUN's response pertaining to the austenitic
stainless steel piping in the Oyster Creek Nuclear Generating Station
(a BWR nuclear power plant) was evaluated in terms of: (1) Their
previous and planned actions to mitigate IGSCC to provide assurance

of continued long-term service. (2) Their Inservice Inspection (ISI)
Program, (3) Their Technical Specifications pertaining to ISI and
their plans to ensure that leakage detection will be in conformance
with the NRC Staff position. (4) Their plans to notify the NRC of
significant flaws identified (or changes in the condition of the welds
previously known to Le cracked) during inspection and evaluation of
such flaws.

GPUN accepts cnd endorses 7 of the 13 NRC Staff positions which ere
outlined in Generic Letter 88-01, accepts 5 others with provisions
(some acceptable, some unacceptable), and did not indicate acceptance/
rejection of one, GPUN has utilized several of the recommended
mitigating actions including partial replacement, stress improvement,
and weld overlays., They plan additional piping replacement and stress
iuprovement treatments. In addition GPUN plans to implement HWC,

GPUN performed inspections during Refueling Outages No. 11 and No,

12 that conform with current NRC Staff positions on methods and
personnel, They presented inspection schedules for Refueling Outages
No. 13 and No. 14, Their schedules incorporate reductions in frequency
of inspections due to implementation of HWC., They also incorporate
reductions due to an alternate position on inspection of welds of
certain IGSCC Classifications,

GPUN presented alternative positions concerning inspection of portions

of the RWCU, inspection of stress-improved welds, and changing the
TS on ISI., These positions are evaluated in Section 3 of this report.
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1. INTRODUCTION

Intergranular stress corrosion cracking (IGSCC) near weldments in
Boiling Water Reactor (BWR) piping has been occurring for almost 20
years, Substantial efforts in research and development have been
sponscred by the BWR Owners Group for IGSCC Research, and the results
of this program, along witi other related work by vendors, consulting
firms and confirmatory research sponsored by the NRC, have permitted
the development of NRC Staff positions regarding the IGSCC problems.
The technical basis for NRC Staff positions is detailed in Reference
1, and further background is provided in Reference 2.

The results of these research and development programs prompted the
NRC to issue Generic Letter 88-01 (see Reference 3) requesting all
licensees of BWR's and holders of construction permits to:

(1) Furnish their current plans relating to piping replacement,
inspection, repair, and leakage detection,

(2) Indicate whether they:
(a) Plan to follow the staff positions, or
(b) Propose alternative measures,

Specifically, Generic Letter 88-01 stated that an acceptable licensee
response would include the following items:

(1) Current plans regarding pipe replacement and/or other measures
taken or to be taken to mitigate IGSCC and provide assurance

of continued long-term piping integrity and reliability.

(2) An inservice inspection (ISI) program to be implemented at
the next refueling outage for austenitic stainless steel piping.

(3) A change to the Technical Specifications to include a statement



in the section on ISI that the inservice inspection program
for piping will be in conformance with the staff positions
on scheduls, methods and personnel, and sample expansion.

(4) Confirmation of plans to ensure that the Technical Specification

related to leakage detection will be in conformance with the
Staff position on leak detection.

(5) Plans to notify the NRC, in accordance with 10CFRS0, 55a(0) , 0f
any flaws identified that do not meet IWB3500 criteria of
Section XI of the ASME Code for continued operation without
evaluation, or a change found in the condition of the welds
previously known to be cracked, and an evaluation of the flaws
for continved operation and/or repair plans.

This report contains a technical evaluation of the response which GPU
Nuclear Corporation (hereafter called GPUN) submitted in response to

the NRC Generic Letter 88-01 pertaining to the Oyster Creek Nuclear

Generating Station (hereafter called Oyster Creek).

2. EVALUATION OF RESPONSE TO GENERIC LETTER 88-01

This evaluation consisted of a review of the response to NRC Generic
Letter 88-01 of January 25, 1988 by GPUN pertaining to Oyster Crexk
to determine if their performance and plans are in conformance with
the NRC Staff positions or if proposed alternatives are acceptable.
Proposed inspection schedules and amendments to the Technical
Specification were included in the review.

2.1 Documents Evaluated

Review was conducted on the information pertaining to Oyster Creek



provided by the Licensee in the following documents.

(1) "Oyster Creek Nuclear Generating Station (OCNGS), Docket
No. 50-219, Response to Generic Letter 88-01," GPU Nuclear
Corporation, One Upper Pond Road, Parsippany, New Jersey
07054, August 12, 1988,

(2) "Oyster Creek Nuclear Generating Station (OCNGS), Docket
No. 50-219, IGSCC Inspection Plan - RWCU," GPU Nuclear
Corporation, One Upper Pond Road, Parsippany, New Jersey
07054, November 16, 1989,

(3) "Oyster Creek Nuclear Generating Station (OCNGS), Docket
No. 50-219, (Revised Response to Generic Letter 88-01),"
GPU Nuclear Corporation, One Upper Pond Road, Parsippany,
New Jersey 07054, January 31, 1989,

(4) "Oyster Creek Nuclear Generating Station (OCNGS), Docket
No. 50-219, IGSCC Inspection Plan - RWCU, GPU Nuclear
Corporation, One Upper Pond Road, Parsippany, New Jersey
07054, February 21, 1990,

Hereafter, in this report, these documents will be referred to as GPUN
Submittals No., 1, No. 2, No, 3, and No. 4, respectively, and
collectively as the CPUN Submittals.

Note that GPUN Submittal No. 1 was prepared in August, 1988 (about

one and one-half years ago)., At that time, Refueling Outages No. 10
and No. 11 were completed, while Refueling Outages No. 12 and No, 13
wvere still in the future (scheduled for 1988 and 1989, respectively),
and GPUN's plans as reported in GPUN Submittal No. 1 reflect the status
at the completion of Refueling Outage No. 12, GPUN Submittal No. 3

is a revision of GPUN Submittal No., 1 and was prepared prior to
Refueling Outage No. 13 (scheduled for 1989), This report, therefore,




which is based primarily on GPUN Submittals No., 1 and No. 3 (GPUN
Submittals No. 4 is an updating of GPUN Submittal No. 2 and these
submittals deel only with the portion of the RWCU that is outboard
of the containment isolation valve), treats Refueling Outage No. 13
as a future outage and the refueling outages prior to that as past
outages.

2.2 Review of GPUN's nesponses to Staff Positione
and Implementation of Those Positions.

The GPUN Submittals did not specifically state acceptance or
rejection of the 13 NRC Staff positions pertaining to materials,
processes, water chemistry, weld overlay, partial replacement,
stress improvement of cracked weldments, clamping devices, crack
evaluation and repair criteria, inspection methods and personnel,
inspection schedules, sample expansion, leak detection, and
reporting requirements. However, the GPUN positions on most of
these items were implied in discussions in the GPUN Submittal No.
1, and these positions are presented in Table 1,

2.2.1 Conclusion on GPUN's Responses to NRC Staff Positions

An examination of Table 1 shows that GPUN indicated acceptance
of seven of the 13 NRC Staff positions. acceptance with
provirions of five of the 13 hRC Staff positions, and did not
indicate endorsement/rejection of one of the NRC Staff positions
(i.e., clamping devices). Additionally, GPUN Submittal No.

1 interpreted the scope of Generic Letter 88-01 to exclude the
welds in the RWCU that are outboard of isolation valves.
Although this interpretation was altered in GPUN Submittal No.
3, an alternative position concerning insnection of those welds
is presented in GPUN Submittal No. 3.



Table 1
Summary of GPUN's Responses to Staff Positions

GPUN Accepts W
NRC Staff Applie sider for

o Staff Position ____ _Position == 1In Past _Future Use

1. Materials yeas yes yes
2. Processes yes yes yes
3. Water Chemistry yes no(‘) yoo(‘)
4, Weld Overlay yes yes NI
5. Partial Replacement yes yes yes
6. Stress Improvement of (b) (b)
Cracked Weldments yes yes yes
7. Clamping Devices NI NI N1
8, Crack Evaluation and
Repair Criteria yes yes yes
9. Inspection Method (e)
and Personnel yes see (c¢) yes
10. Inspection Schedule yen(d) see (d) ycl(d)
11, Sample Expansion yeu(b) B yua(b)
12, Leak Detection yca(b) - yeo(b)
13. Reporting Requirements yoc(b) - yol(b)

(a) Implemented improvements in water chemistry beginning in 1984,
HWC scheduled for impler -tation following R.O. No. 12,

(b) rovisions applied. See later discussion.

(¢) Current methods and personnel qualified per NUREG 0313, .ev. 2,
but GPUN claims inspection methods and personnel were also
qualified since 1983, but in their latest submittal they did not
claim credit for those inspections.

(d) Applies S0% credit for HWC, and has reduced schedule on selected
wvelds, GPUN presented an alternative proposal concerning
inspection of welds in RWCU that is outboard of the second
isolation valve., In addition, GPUN proposed statement that of
compliance with Generic Letter 88-01 should be included in the
Inservice Inspection Program rather than in the Technical
Specification,

NI Not indicated.



2.3 GPUN's Examination Schedule

The year (but not month within the year) of each of four refueling
outages was listed in GPUN Submittal No. 1. These outages are
listed in Table 2 of this report. Note that all of these
inspections have already occurred, although the results of Refueling
Outage No. 13 were not reported in the GPUN Submittals. The dates
of Refueling Outages beyond that of Refueling Outage No. 13 were

not disclosed in the GPUN Submittals.

Table 2

Dates oi Refueling Outages

Outage Year
Refueling Outage # 10 1983/84
Refueling Outage # 11 1986
Refueling Outage # 12 1988
Refueling Outage # 13 1989



2.4 Review of 's Previous Inspection

Miti ng Action Curr Cl ion of W

GPUN Submittal No. 1 and GPUN Submittal No., 3 each list a total

of 473 welds that are covered in the scope of NUREG 0313, Revision
2 and Generic Letter 88-01, Of these, according to GPUN Submittal
No. 3, 26 are uninspectable and e not discussed in this section
(see Section 2.5.4 for a discussion of uninspectable welds).
According to GPUN Submittal No, 1, 54 welds were uninspectable
prior to actions taken during Refueling Outage No. 12. Previous
actions include inspections, application of ITHSI (anduction heating
stress improvement, repair of cracked welds with overlays, partial
replacement, and improvement of water chemistry. These actions
are discussed in greater detail in the following sectiosns.

2.4,1 Current IGSCC Classifications and Number of Welds

The 473 welus are divided among six piping systems as shown
in Tables 3 through 5. The current number of welds (actually
the number following Refueling Outage No. 12) classified

in each IGSCC category ie contained in GPUN Submittal No.

3 along with plans for inspections during future refueling
outages. These classifications and insvection plans are
discussed in leter sections of thir .- ,ore,

2.4,2 Previous and Current Inspection Programs

A total of 190 welds were examined during the 1983/84 outage
(Refueling Outage No. 10). During Refueling Outage No. 11,
a total of 166 welds were examined. During Refueling Outage
No. 12, a total of 142 welds were examined, Summaries of
those inspections, showing the number of welds examined and
the number of cracks found in each system, is contained in
Tables 3, 4, and 5.



Teole 3

Summary of 1983 (Refueling Outage # 10) and 1984
Inspections and Mitigating Actionl(.’b)
(from GPUN Submittal No. 1)

No. of Number No. of
System Welds Inspct. Cracks ______ Mitigeting Actions
Recir, b 31 0

cS 22 3 0

SDC 14 2 0

RWCU 142 8 0

1C-1 40 19 0

10-2 129 127 23“’ Repair cracked welds (0.L. 18, replace

9 with spool piece change out)

CH 8 0 0

Totals 419 190 28

Notes:

(a) This table does not include 54 un-inspectable welds.

(b) The numbers in "ls column were obtained from Sections 1.2.] and
2 of GPUN Submittal No. 1. Numbers reporied in Table 3 of GPUN
Submittal No., 1 are slightly different.

(¢) One crack indication was originally interpreted as &« root geometry
indication and re-interpreted when that weld was re-examined during
R.O, # 11,

Explanation o. a*breviations

Recir. Recirculation System

CS Core Spray Systea

SDC Shutdown Cooling System

RWCU  Reactor Water Clean-Up System

IC-1 Isolation Condenser System -~ inside drywell
IC-2 Isolation Condenser System - outside drywell
CH Closure Head Welds

Ut e 1



Table 4

Summary of 1986 (Refueling Outage # 11) Inspections and
Mitigating Actions("b) (From GPUN Submittal No. 1)

Recir, 64 64(€) 3 IHSI 64 welds. 2 of 3 cracks repaired
with O.L.

cs 22 16(® o

sDC 14 6® o

RWCU 142 1009 o

1c-1 40 12 o

1C-2 129 s8(®)  1(F) Grack repaired with O.L.

CH 8 0 0

Total 419 166 4

Nctes!

Expl

(a) This table does not include 54 un-inspectable welds.

(b) Numbers in this teble were obtai. »d from Table 4 and Sections
1.2.1 and 2 of GPUN Submittal No., 1. Numbers reported elsewhere
in Section 1.2.1 and Table 3 in GPUN Submittal No, 1 are slightly
different.

(¢) Inspections were performed following IHSI treatments.

(d) Includes overlayed welds and un-repaired cracked weld,

(e) Includes 2 CS, 2 SDC, 2 RWCU', and 4 IC-1 previously inspected welds.
(f) Same indication that was mis-interpreted during R.O. # 10,

anation of abbreviations

Recir, Recirculeation Svstem

CS Core Spray System

SDC Shutdown Cooling System

RWCU  Reactor Water Clean-Up System

IC-1 Isolation Condenser System - inside drywell

IC~-2 Isolation Condenser System - outside drywell
CH Closure Head Welds



Table S

Summary of 1988 (Refueling Outage # 12) Inspections and
Mitigating Actions (From CPUN Submittal No. 3)

Number No. of

Systen Welds Inspct. Crecks ______ MNitigsting Actions
pecir. 898 67(®) 3 Machine C-loop ssfe-ends, SI, inspect.
cs 26 9 0 SI on 23 (!}dl - includes 4 welds on 2
safe-ends” .
SDC 14 3 0
RWCU 1467¢9) 10 0
1c 189(®)
(In Containment) 14 0 SI on 14 rz;dl « includes 4 welds on 2
safe-ends’ ",
(Outsice Cont.) 37 3 0.L of 3 cracked welds.
CH 8 2 0
Total 473 142 6
Notes:
(a) Includes 5 uninspectable casting-to-casting welds.

(b)

(e)

(d)
(e)

Explanat

Reci
cS
SDC
RWCU
IC
CH

Includes three cracked welds. Initial inspection of 6 IGSCC Category
velds revealed two cracks, Sample expansion of an additional 6 welds
revealed one crack. Inspection sample then expanded to all IGSCC
Category C welds. Post-SI inspections of safe-ends not included

in this total.

Post-SI inspections applied to safe-end welds and a sampling of other
wvelds,

Includes 5 uninspectable welds inside penetrations.

Isolation Condensor contains 16 uninspectable welds: 8 welds inside
penetrations, 4 flued head-to-valve welds, 2 casting-to-casting welds,
2 saddle welds,

ion of abbreviations

r. Recirculation System
Core Spray System
Shutdown Cooling System
Reactor Water Clean-Up System
Isolation Condenser System
Closure Head Welds

10



2,4.3 GNUP's Proposed Acceptance of 1983/84

and 1986 Inspections

The 1986 inspections were performed by GE using manual and
sutomated techniques., Both the procedures and personnel
qualified at the EPRI Center under the NRC/BWROG/EPRI
Coordination Plan.

GPUN Submittal No. 1 claims that procedures and personnel
used for the 1983/84 inspections were also qualified and
that those inspections should be accepted for purposes of
classifying welds into the various IGSCC categories and
developing their future inspection programs. The basis of
this claim, as stated in GPUN Submittal No, 1, is summarized
below.

The 1983/84 inspections were performed by Magnaflux personnel
(qualified at Battelle Columbus Laboratories) using menual
techniques (also qualified at Battelle Columbus Laboratories
and further qualified to the procedure on site at Oyster
Creek).

A table which compares some aspects of the two techniques
was included in the GPUN Submittal No, 1. Search units of
45° and 60° were used in both tests, but different search
speeds and search unit overlap were different in the two
tests as shown below.

Maximum Minimum Search
Search Speed Unit Overlap
1983/84 6 in./sec 252
1986 3 in./sec 50%

GPUN stated that even thrugh the 1983/84 and 1986 techniques

11



were not identical, the results were consistent and that

98% of the repeated examinations from 1983/84 were confirmed
during 1986 as not having IGSCC indications. In addition,
GPUN claimed that the results of inspections in 1983/84 were
conservatively interpreted so that in cases where NDE could
not clearly distinguish between IGSCC cracks and geometric
causes, they conservatively interpreted the indications to
be caused by cracks.

To support these claims, GPUN presented a table which compares
the results of 97 inspeztions in 1983/84 that were repeated

in 1986 to illustrate this claim, Crecks were reported in
1983/84 in 18 of the 97 welds inspected. Since these velds
wvere repaired with weld overlays, a comparison of 1983/84

and 1986 inspection results is not possible. Of the remaining
79 welds, 77 were reported as un-cracked in both inspactions.
Two welds (NG-C~23 and NE-1-27) were reported as un-cracked

in 1983/84 and cracked in 1986, although the GPUN Submittal
No., 1 stated that indications were found in 1983/84 that

vere attributed to root geometry in those two welds.

Subsequently, following conversations with the NRC Staff,
GPUN withdrew its request to take credit for inspections

performed prior to Refueling Outage No. 11. (See page 16
of GPUN Submittal No. 3).

2.4,4 Stress lmprovement
During Refueling Outage No. 11, the 64 inspectable welds
in the Recirculation System were stress improved using the

induction heating stress improvement (IHSI) process. All
64 welds were inspected following the stress improvement,

During Refueling Outage No, 12, the C-loop safe-ends in

12



the Recirculation System were machined and Stress lmproved.

I «ddition, Stress Improvement Treatments were applied to

24 welds in the Core Spray System (including &4 welds on 2
safe-ends) and 14 velds in the Isolation Condenser System
(including 4 welds on 2 safe-ends). Post-treatment
inspections wvere applied to all of the safe end-welds that
wvere treated with Stress Improvement, but only @ msampling

of the other Sl-treated welds were given post-treatment
inspections, GPUN's position on inspection of Stress Improved
welds 1s discussed in Section 3.3 of this report.

2,4,5 Veld Overlays

During the 1984 inepection of 127 welds in the Isolation
Condenser (performed because a leak occurred in that system),
28 indications were found. One of the indications was
incorrectly interpreted as a root-geometry indication. The
other 27 were repaired: nine of the 27 were replaced through
spool change out, end 18 of the 27 were repaired with full
structural weld overlays. During the Refueling Outage No.

11 inspection, it was determined that the 28th indicetion

was caused by a crack rather than root geometry and it was
repaired with & full structural weld overlay.

As mentioned wbove, the 64 stress improved welds in the
Recirculation System were inspected following the IHSI
treatments, Three cracks were found during those inspections,
Two of these were repaired using full structural weld

overlays, The other was evaluated (using the approach
recommended in NUREC 0313, Revision 3, in draft form at that
time ), and it was determined that crack did not need to

be repaired at that time.

During Refueling Outage No. 12, inspections revealed

13




cracks in three welds in the portion of the Isclation
Condenser System outside of containment., One of these had
been previously inspected (during Refueling Outage No, 11),
and the other two had not been previously inspected, Weld
overlays were applied to repair the three cracked welds.

2,4.6 Vater Chemistry

GPUN has taken a number of actiors at Oyster Creck to improve
vater chemistry including implementation of EPRI water
chemistry guidelines, establishment of & new chemistry
Laborstory with state-of-the-art equipment for analyses,

and plugging & large number of leaking condenser tubes (no
condenser tube leaks were found in the next refuesling outage).
These efforts resulted in substan.ial improvements in water
conductivity,

2,4.7 Evaluation and Recommendations

A considerable number of mitigating treatments have been
applied at Oyster Creek by GPUN, Most of these treatments
have followed guidelines presented in Generic Letter 88-01,
The exceptions consist of several welds that were treated
wvith Stress Improvement. Although these treatments were
in compiance with recommendations of Generic Letter 88-01,
several of these welds were not given post-treatment
inspections., GPUN's position regarding these treatments
is discussed in Section 3.3 of this report.

Guidelines presented in Section 5.2.1 of NUREG 0313, Revision
2 state that inspections performed after September, 1985

in conformance wit' the NRC/BWROC/EPRI Coordination Plan

are acceptable. Since the 1986 inspections at Oyster Creek
were qualifled in accordance with those guidelines, acceptance

14



of the 1986 (Refueling Outage No, 11) is recommended.

On the other hand, the inspections performer st Oyster Creek
prior to that time were not similarly qualified., The
inspection procedure applied in 1983/84 was less conservative
than that used in 1986 (higher search speeds and less search
unit overlap). Furthermore data presented by GPUN to show
conservative interpretation of indications and consistent
results between the two inspection techniques seem
{nconclusive, lacking in statistical significance, and not
borne out by the misinterpretation of the indications in
Welds NG-C-23 and NE-1-27, Initially, GPUN claimed credit
for inspections performed prior to the establishuent of
current guidelines for inspections (i.e., the NDE Coordination
plan wgreed upon by NRC, EFRI, and BWROG, as upgraded in
September 1985) Subsequently, GPUN altered its position

and agreed not to apply credit to those early inspections.
Acceptance of GPUN'e new position is recommended since this
new position conforms with the guidelines of Generic Letter
88-01 and NUREG 0313, Revision 2.

2.5 Current Plans for Mitigating Actions

Mitigating actions planned for Refueling Outages Nos. 13 and 14
include partial replacement and stress improvement of numerous
inspectable welds (summarized in Table 6), implementation of
hydrogen water chemistry, and application of several activities
to uninspectable welds as summarized in Table 7. These measures
are discussed below in greater detail.

2.5.1 Hydrogen Water Chemistry

The use of hydrogen water chemistry (HWC) will commence

15



Table 6

Plans for Future Mitigating Actionl("b)
No, of No. to be Treated
Unmitigated
Systen Welds Action Planned
Recir. 16 Stress 1nprov-ont(°) 8 8
cs 21(4) Stress 1-provo-¢nt(°) 3 0
sDC 14 Stress improvement'®) 14 0
RWCU 46 Partial replacement 4 0
1C-1 uO(d) Stress 1uprovunnnt(.) 10 14
Partial replacement & 0
1C-2 107 Partial replacement see Note (f) 0
CH 8 Partial replacement 8 0
Notes:
(a) See Table 3, 4, or 5 for explanation of abbreviations of Systems.

(b)

(e)
(d)

(e)

(f)

This table excludes 26 uninspectable welds (see Table 7) and
96 welds in the RWCU that are outboard of the second isolation
valve (see Section 3 of this report).

€] treatments will be followed by UT inspection,

Includes 18 welds in CS and 9 welds in IC-1 classified as IGSCC
Category C/D or C/G. It is presumed these welds were SI-treated
but did not receive post-treatwent inspections,

Onl. .~1ds > 12 inch diameter will be inspected following the
appi. .tion of stress improvement.

The number of welds that are shown to be replaced in IC-2 was
not actually given in the GPUN Submittals, but it includes all
condensate piping and the portion of the steam piping from the
75' elevation up to the first weld on the 95' elevation.

16



No, of
System Welds

Plans for Uninspectable Welds

Description

Table 7

Action Planned

Recir, 5

Casting-to-
casting welds

Dry well
penetrations

Weld
penetrations

Saddle velds

Flued head-to-
valve welds

Casting-to-
casting welds

Explanation of abbreviations

Recir. Recirculation System
CcS Core Spray System

RWCU
1C~1
IC-2

Visual inspection
wvhile pressure
testing

Apply corrosion
resistant cladding
followed by visual
inspection while
pressure testing

Remove

Replace or clad
with resistant
material

Replace or clad
with resistant
material

Replace or clad
with resistant
material

Reactor Water Clean-Up Systenm
Isolation Condenser System - inside drywell
Isolation Condenser System - outside drywell

No. to be Treated

in Indicated e

All 5, but date(s)
not given




following Refueling Outage No. 12 (Janvary, 197 . It is
anticipated that this will reduce the suscept::iiity to 1GSCC
throughout the Recirculation System, the Reactor Water Cleanup
System, the Isolation Condenser up to the second isolation
valve, and for 9 of 14 welds in the Shutdown Cooling System.

2.5.2 Piping Replacement

An extensive program for piping replacement is planned at
Oyster Creek during Refueling Outage No. 13 as shown in Table
6. Of particular significance, are the plans for the
Isolation Condenser piping outside of the drywell: all
condensate piping outside the drywell to the containment
penetrations and the portion steam piping from 75' elevation
up to the 95' elevation is scheduled for replacement with
corrosion-resistant materials during Refueling Outage 13.

In addition, four welds in the Reactor Water Cleanup System,
four welds in the Isolation Condenser (inside of the drywell),
and all eight of the Closure Head welds are scheduled for
replacement during Refueling Outage No. 13,

2.5.3 Stress Improvement

As shown in Table 6, at the completion of Refueling Outage
No. 14 most inspectable, corrosion-susceptible welds inside
of the drywell that have not been replaced or overlayed
(except for the Reactor Water Cleanup System) will have been
mitigated by stress improvement. Twenty-two welds in the
Core Spray System will be stress improved during Refueling
Outage No. 12. A total of 28 welds in the Shutdown Cooling
System, the Reactor Water Cleanup System, and in the lsolation
Condenser (inside of the drywell) will be stress improved
during Refueling Outage No., 13. During Refueling Outage

No. 14, the final unmitigated welds inside of the drywell
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in the Isolation Condenser will be stress improved,

It should be noted, however, that while GPUN plans extensive
use of stress improvement treatments, they plan to perform
post-treatment inspections only on those welds that are
greater than 12 inches in diameter., This position, which

is an alternate to the position outlined in Generic Letter
88-01 and NUREG 0313, Revision 3, is discussed in Section

3 of this report.

It should also be noted that 20 safe-end welds in the
Recirculation System which were considered in GPUN Submittal
No. 1 as uninspectable are considered in GPUN Submittal No.
3 as inspectable. As previously discussed, four of those
wvelds were machined, Stress Improved, and inspected during
Refueling Outage No. 12. Concerning the remaining 16 welds,

the following statements are contained in GPUN Submittal
No. 3:

+++ during 12R, both 'C' loop recirculation safe-ends
were SI'd and inspected., The effort required to perform
this included machining the OD cladding required to
perform this finish and contour adequate for performing
UT for IGSCC. Then stress improving followed by a post
process UT inspection. The inspection area included
the nozzle to safe-end weld (the safe-end side of that
wveld, and the nozzle side of that weld for a distance
of IT into the nozzle from the weld centerline) and the
safe end-to-pipe weld. These welds contained no
indications of IGSCC."

"We expect that treating these two safe ends during 12R

provided much needed, useful information for stress

improving future outages. Knowledge of the radiological
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environment and lessons leaned during the 12R outage
will ensble us to more efficiently perform this work

in the future. We expect that time and exposure savings
wvould be substantial, Since no indications of IGSCC
vere found in the C-loop safe ends in 12R, we consider
that these results coupled with the implementation of
HWC in Cycle 12 provides adequate assurance that cracks
vill not initiate/grow in the other eight safe ends."

"... the remaining safe-ends in A, B, D, and E loops

of the recirculstion system will be stress improved and
post process inspected in 13R and 14 R. The four vessel
inlet safe ends will be stress improved and inspected
during 13R, and the four vessel outlet nozzles will be
stress improved and inspected when the system is
chemically decontaminated during 14R. The decon
techniques will not reduce radiation levels at vessel
inlet nozzles."

2.5.4 Plans for Uninspectable Welds

Plans for the 26 uninspectable welds at Oyster Creek are
summarized in Table 7. Note that by the completion of
Refueling Outage No., 14, mitigating treatments will have
been applied to all of the uninspectable welds except for
five casting-to-casting welds in the Recirculation System.
GPUN's plans for these five welds is to visually inspect
them during pressure testing in lieu of ultrasonic testing.

2.5.5 IGSCC Classifications of Welds
(Following Refueling Outage No, 12)

Following the inspections and the mitigating actions described
above for Refueling Outage No. 12, the classifications of
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the welds in the various systems into the various IGSCC
categories are shown in Table 8,

GPUN also provided the expected IGSCC classifications of
welds following Refueling Outage No. 12, but these are not
reproduced in this report becasuse, as discussed later in

this report, their inspection schedules planned for Refueling
Outage No. 12 (which effect those classifications) are
inadequate and should be changed.

It may be noted by reference to Table 8 that some welds are
classified as IGSCC Category C/D and others as IGSCC Category
C/G. Explanations of these classifications are not provided,
but it is presumed in this report that the welds so classified
were those welde that were not given post-SI inspections.

Evaluation of Conformance to Staff Positions
and Recommendation

The classifications of welds into the various IGSCC categories
are correctly applied, provided that those welds classified

as IGSCC Category C/D are treated as IGSCC Category D and

that those welds classified as IGSCC Category C/G are treated
as IGSCC Category G. Furthermore, extensive mitigating
efforts are planned during Refueling Outages No, 13 and 14,
Acceptance of GPUN's plan for future mitigating actions is,
therefore, recommended, except for GPUN's position on
post-treatment inspection of welds treated with IHSI (which

is discussed in Section 3 of this report) provided that

inspections schedules adhere to requirements of Generic Letter
88-01 and NUREG 0313, Revision 2,




Table 8

Classification of and Inspection Plans for Inspectable Uolda("b)
(Following Refueling Outage No. 12 per GPUN Submittal No. 3)

B, In ion Require

N*Eber of Welds of I
ecir, 5 88

Cs 0 2 8 2 0 0
SDC 0 0 0 0 9 0 0
RWC! 0 0 0 0 0 5 0 0 23 28
1C-1 0 0 2 5 - 7 0 0 10 28
IC-2 0 0 0 0 0 12 6 0 14 32
CH 0 0 0 0 0 0

0 0 0
Total i unbor WEE BoE . TTTT'&E 5
C, Number of Welds Scheduled for Inspection During R.0, No, 13

Number of Welds of Indicated I tego

%:.ﬁg A lﬁ.ﬂ_
ecir, 0 0 1 3

cs 0 0 0 0 8 0 0 0 1 9
sSDC 0 0 0 0 0 9 0 0 5 14
RWCU 0 0 0 0 0 0 0 0 23 23
I1C-1 0 0 0 0 0 4 0 0 10 14
IC-2 J 0 0 0 0 0 2 0 14 16
CH 0 0 0 0 0 0 0 0

0
Total e i e yagien e R o TElGY R o 88

(a) These tables exclude 26 welds listed as uninspectable and 96
.nspectable welds in the RWCU that are outboard of the second
isolation valve., No explanation was provided for IGSCC
classifications C/D and C/G.

(b) See Table 3, 4, or 5 for explanation of abbreviations.
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2.6 Plans for Future Inspections

2.6.1 GPUN's Interpretation of Ingpection Requirements

The requirementa for the number of welds of each IGSCC
category st Oyster Creek to be inspected, based on GPUN's
interpretation of the NRC Staff position on inspection
schedules ae delinested in Generic 88-01 and NUREG 0313,
Revision 2, ie contained in GPUN Submittal Wo, 3 and
summarized in Teble 8 of this report. These numbers take
into account the following items:

(1) Previous inspections thet have been performed since
the inspection programs heve utilized currently
acceptable methods and personnel (i.e., in accordance
with the NRC/EPRI/BWRQG Coordination plan as modified
in September, 1985), For example, 58 of the 62 IGSCC
Category C welds in the Recirculation System were
inspected during Refueling Outage No. 12.

The mitigating actions planned for Refueling Outage
No. 13 as given in Table 6. For example, inspections
are not planned for welds that are scheduled for

removal or replacement. GPUN expects to ‘mplement
an extensive piping replacement (especially in the
Isolation Condenser outside of the drywell) during
Refueling Outage No. 13, These welds will become

IGSCC Category A welds and will be inspected in the

future in accordance with IGSCC Category A inspection
requirements,

) Allowances for reduced inspection frequency due to
implementation of Hydrogen Water Chemistry (HMWC).
Specifically, inspection frequency requirements have
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been reduced by a factor of two for welds of certain
IGSCC categories in the Reclrculation System and

the RWCU, GPUN cited experience by EPRI and other
wtilities (i.e., Dresden 2 and Peach Bottom 3) to
show that substantial reduction of IGSCC crack
initiation and propagaticn results when HWC is
implemented. Based on this experience, and the
expected implementation of HWC during the start up
following Refueling Outage No. 12, GPUN's position
is that of a 50% reduction in the number of
inspections for selectud welds in some of the piping.

2,.6,2 GPUN's Positions Concerning Inspection Schedules

The number of welds of each IGSCC category in each piping
system at Oyster Creek scheduled for inspection during
Refueling Outages No. 13 and No. 14 is contained GPUN
Submittal No. 3, although the identifications of the specific
welds to be inspected was not provided. Summaries of GPUN's
plans ace shown (in a somewhat modified format compared with
the format used in the GPUN Submittal No. 3) in Table 8 of
this report, Note that this te.l. snows the inspection plans
on both a system-by-system basis as well as a iIGSCC category-
by-IGS.C category basis. A comparison of the inspection
frequencies planned with inspection frequencies required

(as interpreted by GPUN) can readily be made using Table

8. Note that such a comparison shows that the proposed
percentage of welds scheduled for inspection during Refueling
Outages No. 13 1s far less than GPUN's interpretation of
Generic Letter 88-01 requirements. In part, the reduction

in inspection frequency proposed by GPUN is due to a reduction
in the inspection frequency of welds that have been stress
improved. The basis of this reduction is discussed in Section
3 of this report. Reasons for reductions of welds in other
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categories were not given,

2.6.3 Sample Expansion

GPUN's pocition on sample expaision complies with the NRC
Staff position as detailed in Generic Letter 88-01 with the

following provisions:

(a) Recirculation System Safe-Ends: "If cracking is
detected in the inlet safe-end welds in 13K, all

eight remaining outlet sufe-end welds vill be
inspected in 13R."

(b) leglation Condenser Piping Outside Second Isoletion
Valve: "If indicstions of 1GSCC are detected in the

initial semple, the additional sample size will be
approximately equal to that of the initial sauple

of the category of weld in which IGSCC was detected,
but limited to the Isolation Condenser System outside
the second isolation valve., If IGSCC is detected

in the second semple, all welds in that category

will be inapected within the Isolation Condenser
System outside the secand izolation valve."

(c) RWCU_Piping:
"Because the RWCU system is the only system (excluding
the Isolation Condenser System outside the second
isclation valve) which will not be stress improved,
it will be treated for sample expansions separately.
Sample expansions will be limited to those welds
inside the second CIV."

“Further, the RWCU outbcard of the second containment
isolation valve was deferred fror the 12 R inspection
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plan, and sample expansion pending the development

of a separate inspection plen no later than six months
from the 12R restart.”

(d) Remainizg Welds (Recirculation, Core Spray, Shutdown
Cooling, Isolation Condenser Inside Drywell, and
Closure Head Piping:

"We will meet the sample expansion requirements of
GL 88-01. That is, for each category of weld, we
vill inspect an equal number of welds im the second
sample and, if cracking is detected in the second

sauple, all remaining welds in the applicable category
will be inspected."

2.6.4 Evaluation of GPUN's Positions and Inspection Schedules

Pertainiag to GPUk's position concerning of Generic Letter
88-0]1 requirements for inspection schedules: some portions

of their position aye acceptable and some are unacceptable
as stated below:

GPUN's position on inspection of welds that are scheduled
for replacement <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>