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This report conteins an evaluation of the licensee (Cleveland Electric
[1limineting Company) submittal for the Perry Nuclear Power Plant which
vas submitted in response to the NRC Generic Letter 88-01 in which
Cleveland Electric was requested to: (1) Furnish their current plans

relating to piping replacement and other Leasures to mitigate IGSCC,

inspection, repair, and leakage detection, (2) Indicate vhether they
!

Cleveland Electric's plans are evaluated in Section 2 of this report

|

-an to follow the NRC Staff positions, or propose alternative measures,

in terms of compliance to NRC Staff positions. Section 3 contains
an evaluation of an alternative position conceraing a change to the

‘echnical Specification on ISI and concerning exceptions tr the NRO

statf position on leakage detection.




SUMMARY

ensee, (leveland Electric I1luminating Company, submit.ed a

tésponse to the NRC Generic Letter B88-01. Cleveland Electric's response

’ »

pertaining to the austenitic stainless steel piping in the Perry Nuclear

Power Plant (a BWR nuclear pover 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

* T r

and their plans to ensure that leakage detection will be in
onformance with the NRC Staff position. (4) Their plans to notify
the NRC of significant flawvs identified (or changes in the condition

\ r M

the wvelds previously known to be cracked) during inspection.

Electric endorse twelve (two vith provisions) of the 13
positions which are outlined in Generic Letter 88-01. They
posed a.ternative positions to portions of the NRC Staff pceaitions

leakage detection.

ot

welds at Perry are 1GSCC Category A as a result of design and

r 1

istruction practices that followed NRC Staff guidelines; however,
norzle assemblies contain Inconel alloys and are considered

nresistant to IGSCC, SI treatments are being considered for these

n'l

AG

i‘t

The ISI progranm proposed for Perry conforms with the NRC Staff position
except for two provisions. Many welds have Ypecial geometrical contours
due to corrosion resistant cladding. For these velds, they propose

Lo supplesent the recommended inspection procedures with special
procedures developed f~r the CRC contours. The second provision applies
to IGSCC Category D welds. They plan to inspect all of these welds
évery second outage rathe: than 50% each refueling outage. Also
concerning ISI, Cleveland Electric presented an alternstive position

to the NRC Staff position requesting a change to the TS on ISI.




INTRODUCTION
EVALUATION OF RESPONSE TO GENERIC LETTER 88.01

Y 1
A

Documents Evaluated

Review of Cleveland Electric Muminating Co.'s
Responses 1o Staff Positions and Implementation of
Those P sitions

eview of Classification of Welds, Previous Mitigating
Actions, and Previous Inspections

Scope of Generic Letter 88-01
Materials in Piping Systems
Materials in Nozzle 10 Safe-End Welds

Summary of IGSCC Classifications, Materials
and Mitigating Treatments

Previous Inspection Programs

3.6 Evaluation of Previous Mitigating Actions

and Inspections and Recc “mendations

irrent Plans for Mitigating Actions

<4.1 Summary of Plans
242 Stress Improvement

243 Evaluation of Conformance to Staff Positions and
Recommendation

Plans for Future Inspections
2. Summary of Inspection Schedule
Inaccessible Welds

Methods end Personnel




254
PR K

26 Changes in the Technical Specification Concerning 1SI

Sample Expansion

Evaluation and Recommendation

27  Confirmation of Leak Detection in the Technical Specification

28 Plans for Notification of the NRC of Flaws

281

82

Cleveland Electric's Position

Evaluation and Recommendation

3 ALTERNATIVE POSITIONS AND EXCEPTIONS

3.1 Alternative Position Concerning ISI in the Technical Specification

311
312

313

NRC Staff Position
Cleveland Electric's Position

Evaluation and Recommendation

32 Leakage Detection in the Technical Specification

321

324
325
326

Conformance with Regulatory Guide 1.45
Leakage Limits

Frequency of Leakage Monitoring
Definition of Unidentified Leakage
Operau.ity of Monitoring Instruments

Evaluation and Recommendations

4 CONCLUSIONS AND RECOMMENDATIONS
5. REFERENCES

iv

18
20

8 B

8 8

21

21

B B

B B R

32



1. INTRODUCTION

tergranular stress corrusion cracking (IGSCC) near wveldmencs i

ng ¥Water Reactor (BWR) piping has been occurring for alasst 20

Substantial efforts in research and development have been

ored by the BWR Owners Group for IGSCC Research, and the results

ls program, along vith other relcted vork vy vendors, counsulting

firms and confirmatory research sponsored by the NRC, have permitted

the development of NRC Staff positions regarding the IGSCC problems,

Bt

chnical basis for NRC Staff positions is detailed in Rafernce

further background is provided in Reference 2,

of these research and development programs prompted the
eneric Letter 88-01 (see Reference 3) requesting all

1

es <[ BWR'e# and holders of conctruction permits to:

Furnish their current plans relsting to piping replacsyent

spection, repair, and leakage detection,
[ndicite whether they:
Pler to follov t.e staff positions, or

Propose alternative measures,

tically, Generic Letter 88-01 stated that en accrptable licensee

A

onse would include the following items:

Current plans regarding pipe replacrment and/or other measures
ta:en or to be taken to mitigate IGSCC end provice assurance

continued long-term piping integrity and reliatllity,

An inservice _aspection (ISI) program to be implemented at

i@ next re’«niing outage for austenitic stainless steel plping.

A change 10 the Techuicel Specificetions to include a stutement




in the section on 1SI that the inservice inspection program
for piping will be in conformance with the staff positions
on schedule, 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),
of any flaws identified that do not meet IWB-3500 criteria
of Section XI of the ASME Code for continued operation without
evaluation, or a chenge found in tne condition of the welds
previously known to be cracked, and an evaluation of the flaws
for continued used operation and/or repair plans.

T is report contains a technical evaluation of the response which
Cleveiand Electric Illuminaiing Company (called either "leveland
Electric or CEI in r* ; repor!) submitted in response to the NRC Generic
Letter 88-01 pe-*.ining to the Perry Nuclear Power Plant (hereafter
called either Perry or PNPP).

2. EVALUATION OF RISPONSE TV GENERIC LETTER 88-01

This evaluation consisted of a review of the response to NRC Generic
ietter 88-01 of January 25, 1988 by Cleveland Electric pertaining to
Perry to determire if their nerformance and plans are in conformance
with the NRC Staff positions or if proposed alternatives are acceptable.
Proposed inspection schedules und amendments to the Technical
Specification were included in the review.




cuments Evaluated
Review was conducted on the information pertaining to Perry provided

by the Licensee in the following documents.

"Response to Generic lLetter 88-01. Docket No. 50-440,
Perry Nuclear Power Plant," PY-CEI/NRR-0894 L, Cleveland
Electric Illuminating Company, P.0. Box 97, 10 Center
Road, Perry, Ohic, 44801, July 29, 1988,

"Perry Nuclear Pover Plant, Docket No, £9-440, Generic

Letter 88-01, Extension Request and Response
larification," PY-CEI/NRR-1027 L, Cleveland Electric

Illuminacine Company, P.0. Box 97, 10 Center Road, Perry,

» #4801, June 15, 1989,

"Perry Nuclear Power Plant, Docket No. 50-440, (Response
to) Request for Additional Information on Generic Letter
88-01 (IGSCC) TAC No. 69152," PY-~CEI/NRR-1044 L, Cleveland
Electric Illuminating Company, P.0. Box 97, 10 Center

oad, Perry, Ohio, 44801, JUAE2,71989, Tl 3',‘9"

Hereafter, in this report, these documents will be referred to
as the Cle.eland "lectric Submittals No. 1, No. 2, and No. 3,

‘ ively, and collectively as the Cleveland Electric Submittals.

Reviev of Clevelsnd Electric Illuminatlng Co,'s Responses to Staff

Positions and lmplementation of Those Positions,

Generic Letter 88-01 outlines 13 NRC Staff positions pertaining

to (1) materials, (2) processes, (3) water chemistry, (4) weld
overlay, (5) partial replacement, (6) stress improvement of cracked

veldments, (7) clamping devices, (B) crack eviiuation and repair




riteria, (9) inspection methods and personnel, (10) inspection
schedules, (11) sazple expansion, (12) leak detection, and (13)
reporting requirements, Generic lLetter 88.01 states that the
licensee should indicate in their submittal wvhether they endorse
these NRC Staff positions or propose alternative positions.
Cleveland Electric Submittal No. 3 contains a table that presents
their position on the 13 NRC Staff positions, and Table 1 of this

report wvas constructed using information from that table.

Note that Cleveland Electric indicated acceptance of twelve of
the thi teen NRC Staff positions, although they indicated that
they ha'e applied provisions to two of those positions (i.e,, that
pertaini g to Inspection Methods and Personne) and that pertaining
nspaction Schedules). As discussed in Section 2.5 of this

those provisions are acceptable.

ning inspections, although not indicated in Table 1, Cleveland
proposed an alternative to the NRC Staff request to amend
lechnical Specification on ISI to include s statement that
ISI program will comply with the NRC Staff position on

methods and personnel, and sample expansion., This

alternative position is discussed in Section 3.1 of this report.

Te
1

may also be noted from Table 1 that Cleveland Electric proposed
alterrative positions pertaining to portions of the NRC Staff
positions concerning leakage detection. These alternative positions
are cdiscussed in Section 3.2 of this report.




Table 1
Summary of Cleveland Electric's Responses to Staff Positions

CEl Has/Will [
CEI Accepts NRC Applied Consider for
Staff Position Staff Position In Past _Future Use

(a)
Materials yes yes yes

Processes yeska) yes
water Chemistry 3 no yes
weld Overlay no ves
Partial Replacement 10 yes

Stress Improvement cf
Cracked Weldments

lanping Devices

Crack Evaluation and
Repair Criteria

Inspection Method
and Personnel

Inspection Schedule
Sample Expansion
Leak Detection

Reporting Requirements

Welds in most stainless steel piping is conforms to NRC Staff
requiresents for resistance to IGSCC, but this was achieved
by extensive used of SHT and CRC. Exceptions are 25 Inconel
velds between pressure vessel nozzles and safe-ends. Stress
improvement is being considered for theme welds,

) Provisions applied. See text for discussion,

CEI proposed alternatives .o some portions of NRC Staff position
on leakage detection. See text for discussion.




'sssification of Welds, Previous Mitigating

ns, and Previous Inspections

scope of Generic Letter 88-01
Generic Letter 88-01 defines its scope of coverage as follows:

"This Generic Letter applies to all BWR piping made of
sustenitic stainless steel that is four inches or large:
in nominal dis_2ter and contains reactor coolant at a
temperature above 200°F regardless of Code classification.
It also applies to reactor vessel asttachments and
appurtenances such as jet pump instrumentation penetration
assexblies and head spray and vent components.”
In a Request for Information, Cleveland Electric was
specifically asked, among other things, whether they had
excluded any piping (such as the portion of piping in the
RWCU that outboard of the isolation valves) from their
reply to Generic Letter 88-01, Cleveland Electric did not
respond to that question in their replies ro the RAI
Cleveland Electric Submittals Nos. 2 and 3). Thus, it is
assumed that the piping discussed in the following sections

constitutes all of the piping within the scope of Generic
Letter 88-01,

Materials “n_Piping Systems

Claveland Electric Submittal No. | states the following:®

"

++« The staluless steel piping at Peirry was fabricated,
wvelded, inspected, and controlled as described in Sections
5.2.4 and 5.2.5 of the Perry SER (NUREG) 0887 and its

13

supplements 5 and 7. With the exception of inconel weld




metal, CEI finds no significant difference in material
) |

at Perry and the Generic lLetter 88-01 requirements for

reactor coolant pressure boundary materisls.

eland Electric Submittal No. Z, in elaborating on measures
were taken during construction of the piping systeas

rovide protection from IGSCC, states the following:

"Recirculation piping vas made resistant to IGSCC by

application of corrosion resistant cladding followed

by solution annealing. The recirculation inlet safe-
ends and thermal sleeves were replaced with *16L

austeniti *ainless steel material having a no-crevice

iiquid control system piping is fabricated

stainless steel."

"Other reactor coclant pressure boundary and engineered

safety feature piping, except NSSS-supplied systems and

.

the standby liquid control system, is fabricated from
Type 304 stainless steel, Individual pipe lengths and
ittings have been procured in the solution-annealed
condition under ASME Specifications SA-312, SA-376, and
SA~403 and are, therefore, not sensitized. Additionally,
the following weld methods are employed for all pipe
sizes: (&) Weld 'eat input 18 controlled to limit the
material heat flux values to avoid the conditions that
cause excersive sensitization, (b) Weld interpase
temperatures are limited to s maximum of 350°F, and the
veld veave pattern is linited to & maximum of four times
the core wire diameter to control the heat build-up which
contributes to excessive jens’tization. (c) Weld

procedures also conform to the guidelines of Regulatory




3.3 Materials in No

) Safe-End Welds
Cleveland Electric Submittal No. 1 states that tventy-five
Inconel 182 welds exist at Perry betveen the reactor vessel
nozzles and safe-ends, These welds have been classified
by Cleveland Electric as IGSCC Category D (as noted below,
the classifications of wost of these were subsequently changed
to IGSCC Category G). These welds are idencified as items
B5,10 and B5,20 4n the Perry ten year ISI Program Flan
Document No, ISI-GEN-T?004 Rev, O, dated January 21, 1987,
Section 13-A, pages 51-55, sudbmitted by PY-CEI/NRR-0614 on
March 31, 1987

These welds were reclassified to IGSCC Category G i~ "leveland
ctric Submittal No. 2. which contains the f: " lowing

lanation:

"Generic Letter 88-01 reflected recent industry concerns
with certain Inconel materials used in the welding
process. In our original response we therefore determined
that the 25 reactor vessel nozzle to safe-end welds were
fabricated of ICSCC sensitive material due to the use

of Inconel 182 in weld preparation ('buttering') of the

nozzles and the pipe ends., These 25 welds were clasesified

'D' (non-resistant material, no stress improvement) in

our response to the Generic Letter. Irn perforaming our
revi » .or the RAI with regard to weld inspection methods
and qualifications, we have determined that the
categoriza.ion of these reactor vessel nozzle to aafe

end welds should be IGSCC Category C as defined in
Sections 5.2.]1 and 5.3.1 of NUREG 0313 Revision 2. These




welds are listed in the attached tabulsation (s preliminary

draft of RAI response).”
The tabulation of welds mentioned in the above paragraph
vas duplicated in Cleveland Electric Submittal No. 3 and

is summarized in the following section,

Summary of IGSCC Classifications, Materials,

and Mitigating Treatments

Cleveland Electric Submittal No, 3, vhich was submitted in
response to a Request for Ad4itional Information (RAI),
contains a list of welds that are included in the Perry IGSCC

program, They listed a total of 302 welds; however, 154
f those are longitudinal seam welds which are not within
of Generic Letter 88-01, A summary of the number
velds, excluding the longitudinal seam welds, their IGSCC
ens, and mitigating treatments is contained in

this report.

Cleveland Electric Submittal No. 1 does not discloss their
previous inspection schedule; however, those inspections

are discussed in Cleveland Electric Subamittal No. 2 and 3.

Cleveland Electric Subeittal No., 2 states:

"The Perry Unit 1 Preservice Inspection (PSI) progras

scope of examinations, procedures, and acceptance criteria
wvas based on the requirements of ASME Code, Section XI,
1977 Edition with Addenda through Susmer 1978. The extent

of examination was determined by the requirements of




Table 2

Summary of IGSCC Classifications, Materials,
and Mitigating Treatments at Perry

No. of Welds No. of Welds With
1GSCC No. of With Conforw. Indicated Treat,
Category Welds Material CRC SHT
A 121 6 51 64
B 0 - - -
C 0 - - -
D 2 - - -
E 0 - - -
F 0 - - -
G 26 0 0 0
.otal 148 6 51 6L

ASME Code, Secticn XI, 1974 Edition with Addenda through
Summer 1975."

Ir addressing the 25 nozzle to safe-end welds, Cleveland
E.ectric Submittal No. 2 states:

"These welds have been previously inspected per ASME
Code critaria. Of 25 reactor vessel nozzle safe-end
wvelds, 22 were examined during preservice inspection
using sutumated ultrasonic equipment. ... The other 3
welds wvere manually examined. There were no reportable
UT indications.”

B e e SN



More specific information concerning previous inspections
at Perry is contained in Cleveland Electric Submittal No,
3 which provides a list of inspection dates for all wvelds,

Included are both preservice inspection datees and inspections
during Refueling Outage No. 1. This information is summarized

in Table 3 and in the following paragraphs.

ICSCC Category A Welds: All 121 of these welds vere given
preservice inspections. Six of these wvere conducted
in 1983, seven were conducted in 1984, and the remaining

108 were conducted in 1985.

IGSCC Category D Welds: These two welds which are located
at the jet pump instrument nozzle safe end to penetration
seal were both inspected during Refueling Outage No.

1. Methods and Personnel were in conformance with

guidelines provided in NUREG 0313, Revision 2

&

preservice inspections in 1984, Cleveland Zlectric
elected to classify these welds s&s IGSCC Category G
despite those inapections because Methods and Personrel
utilized in those inspections ware not in conformance
with guidelines provided in NUREG 0313, Revision 2.

As noted later, this action has no effect on the long
term examination achedules,

2.3.6 Evaluation of Previous Mitigating Actions

and Inspections and Recommendations

Cleveland Electric has followed the guidelines of NUREGC 0313,

Revision 2 in the construction of the piping systems at Perry
with the result that all welds in piping are IGSCC Category

A welds, In addition, Cleveland Electric followed previously




Table 3

Summary »f Inspection Schedules for Perry

No. 1 spected/Scheduled ®’
____Durirg lndicated Outage
Past Future Required by

Ceneric Letter 88-01

& 7 108 3 24 7 8 B 7 251 every 10 years (at
least 12% 1o 6 years)

50% every 10 vears (at
lesat 25% in S years)

{11 wvithin the next 2
refueling cycles, then
all every 10 years (ot
SO % in 6 years)

(see note c) All every 2 refueling
cycles

50% next refueling
cycle, then all every

2 refueling cycles

All every refueling
outage

"5 {(see note c¢) All next refueling
cycle

a) The 1983, 1984, and 1985 inspections were preservice inspections.
Refueling Outage (RF) No, 1 occurred in the Spring, 1989, Perry is

on an 18 month fuel cycle, but the actial dates of future refueling
outages were not provided,

) 1GSCC Category D welds may have received preservice inspections,
but this was not disclosed in the Cleveland Electric Submittals.

) IGSCC Category G welds will be reacla. <ifisd as IGSCC Category D
following inspections during Refueling Outage No. 2 (assuming no
flaws are found), SI may be applied to IGSCC Category D and
IGSCC Category G welde, Inspection schedules after Refueling Outage
No. 2 will follow the NRC Staff guidelines for the IGSCC
classification(s) that are applicable at that time,




accepted practices for 27 nozzle welds in the use of Inconel
alloys, However, these welds are not considered to be
resistant to IGSCC, Cleveland Electric conservatively elected
to classify most of these as IGSCC Category G even though

they received preservice inspections, Acceptance of Cleveland
Electric's classification of the welds at Perry is
recommended,

2.4 Current Plans for Mitigating Actions

2.4,] Summary of Plans

Cleveland Electric has no specific plans for future mitigating
actions except for possible application of stress improvement
to non-resistent welds as discussed below.

2.4,

o

Stress lmprovement

Stress improvement treatments of nozzle to safe-end welds
are under consideration, concerning which Cleveland Electric
Submittal No. 2 states:

"Perry is still evaluating mechanical strese improvement
(SI) on these nozzles for the second refueling, which
would place the subject welds in Category C (nonresistant
materiels, stress improvement after 2 years of operation)
if satisfactorily completed and inspected.”

2.4.3 Evaluation of Conformance to Staff Positions

and dat

Stress improvement is being considered for the 25
non-resistant welds (i.e., the nozzle to safe-end welds)

13



and all other welds within the scope of Generic Letter 88-

)] are already IGSCC Category A welde. In addition, as
discussed in the Section 2.5 of this report, inepection plans
comply with NRC Staff guidelines. Thus, acceptance of

Cleveland Electric's plans is recommended,

for Future Inspections

| Summary of Inspection Schedule
“leveland Flectric Submittal No, 1 states that the
requiredents for IGSCC Category A welds will be incorporated
into the ISI Program plan, and that plan will reflect
commitments to Generic Letter 88-0l., In addition Claveland
Electric Submittal No. 1 states that an sugmented inspection
program will be instituted for the 25 nozzle to safe-end

velds that will comply with Generic Letter 88-01,

Cleveland Electric Submittal No. 3 contains s detailed list
on & weld-by~weld basis) of inspection plans for welds within
the IGSCC program. These plans are summarized in Table 3

along with the summary of past inspections thet were

discussed previously) and in the following paragrapghs. Table

3 also contains summaries of the inspection requirements
for each IGSCC category as delineated in Generic Letter 88-

1
8

.

IGSCC Category A Welds: Fifty-seven of the 121 IGSCC

Category A welds are scheduled for inspection during
the inspection period (Refueling Outage Nos. 1 through
6). This represents 47X of the welds which is

considerabdly in excess of the 25% required by Ceneric
Letter 88-01,
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of 1GSCC or W : All of
these non-resistant velds will be inspec.ed during the
second refueling outage, Thereafter, the IGSCC Category
C welds «#11]1 be reclassified as IGSCC Category D, and
all IGSCC Category D welds will be reviewed for Stress
Inprovement (SI) treatments., If SI treatsents are not
applicd, Cleveland Electiic plans to inspect all of these
velds every second refueling outage, Note that this
is a devigtion from NRC Staff guidelines &3 delineated
in prragraph 5.,3.2.4 of NUREGC 0313, Revision 2 which
suggests that half of the IGSCC Category D welds should
be i1nspected during each refueling outage, This deviation
constitutes the provision applied to inspection schedules
that was noted in Section 2.2 and Table 1 of this report.

Cleveland Electric Sudbamittal No. 3 contains the follo ring
statement of that provision:

"PNPP has 25 reactor vessel nozzle to safe-end velds
wvhich are presently categorized as 'C', and subsequently
scheduled for ultrasoni: examination during the second
refueling outage (tentatively scheduled for Zhe fall

of 1990). FJullowing the RF2 scheduled examinations,

if IGSCC has not occurred if ST has not been applied,

the nozzle safe-end welds vill be reclassified as category
'D'. Any Cer gory 'D' velds would be scheduled for
in-service inspections in accordance with NUREC 0313
revision 2 with an Exception of the recommendation to
perform the examinations on half of the nowzles every
refualing outage. PNPP proposes to examine 100% of the
category 'D' welds every other refueling outage with

no mid-terw examinations unless the areas are made
accessi*le due to other work related activities occurring
during the refueling outage.”

15



Cleveland Electric Submittal No. 2 contains the following
informatinn pertaining to inspection plans of nozzle welds,

"Regarding the inspection interval for non-resistant
material without stress improvement, the recommendation
is to perform inspections every I refucling cycles once
s determination is made that no IGSCC indications are
present., The Perry Nuclear Power Plant is till & 'young'
pla.t, having finirhed only one fuel cycle after initial
testing. Prior to plant operation, the Perry safe-end
velds could not have been subject to IGSCC conditionms,
and therefore were acceptadble from an IGSCC standpoint,
Therefore, the first inspection of the subject welds

can be scheduled for the second refueling outage,
consistent with our original dacision to perform these
inspections at that time."

"Discussions with our NSSS vendor indicated that IGSCC
of Inconel 182 material typically does not occur until
after at least six years of cperation. Recent experience
has shown that the earliest any limited occurrence of
1GSCC has been found is after zompletion of the initial
tvo fuel cycles.”

2.5.2 Inaccessible Welds

No inaccessible welds are listed in the Clevelard Electric
Submittal No. 1 for Perry.

2,.5.3 Methods and Personnel

Recgll from Section 2.2 and Table i1 of this report that
Cleveland Electric endorsss the NRC Steff position pertaining
to methods and personnel, although they applied a provision.




Specifically, Cleveland Electric Sudbmittal No., 3 states:

"Each weld will receive & basic Section Il examination.
Welds containing corrosion resistant cladding (CRC) will
receive an augmented examination developed specificaily
to examine the unique weld configurations, Welds without
CRC will receive an sugmented IGSCC examination.”

"The exception applies to the examination techniques
used on welds vhich have the CRC application. As noted
in the Staff Position on Materials, welds with CRC are
considered resistant to IGSCC, and this unique CRC weld
configuration makes the application of an IGSCC
examination method ineffective. Therefore, s specielized
ultrasonic examination technique was developed by the
pre-service NDE vendor, The technique was demonstrated
at the EPRI NDE Center in Charlotte, North Carolina,

The procedure was reviewed and approved by the Site ANII
and reviewed by the Region III NDE Inspector prior to
utilization,"

2.5.4 Sample Expansion

The Clevelaund Electric Submittals did not contain descriptions
of plans for sample expar-fon; however, Cleveland Electric

did indicate that their endorsement of the NRC Staff position
vould be incorporsted into the Inservice Inspection progras
for Perry.

2.5.5 Eveluation and Recommendation

Cleveland Electric' position conceruing inspection schedules
comply with the NRC Staff position with the minor provision
that IGSCC Category D welds will all be inspected every two
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refueling outages (rather than half each refueling outage),
This is an acceptable provision, Their position concerning
inspection methods and personnel complies with the NRC Staff
position with the provision that improved inspection
techniques have been developed and and will be applied to
the inspection of welds that have been clad (CRC). This

is an acceptable provision. Their position pertaining to
samcle expansion complies with the NRC Staff position. Thus,
acceptance of Cleveland Electric's positions pertaining to
inspection schedules, methods and personnel, and sample
expansion is recommended.

2.6 Changes in the Technical Specification Concerning ISI

Cleveland Electric proposed an alternative position to the NRC
Staff position concerning a change to the Technical Specification
to include s statement that their ISI program will comply with
the NRC Staff position on inspection schedules, methods and
personnel, and sample expansion, This slternative position is
discussed in Section 3 of this report.

Confirmation of Leak Detection in the
Technical Specification

Table 4 of this report provides s summary of Cleveland Electric's
position on requirements for leakage detectior that are delineated
in Generic Letter 88-01. Note that Cleveland Electric indicates
conformance with s portion of the requirements, However, since

they alsc proposed alternative positions on a portion of the leakage
requiruments, discussion of the entire subject of leakage detection
is deferred in this riport to Section 3, “Alternative Positions

and Exceptions.”
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instruseats in plants with Category

D, E, F, or G welds.

ncerning alternate proposals snd
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2.8 Plans for Notificetion of the NRC of Flaws —j

Generic Letter 88-01 requests the following!:

"In sccordance with 10CFR50,.55(0), your plans to notify the
NRC of any flawvs identified that do not meet IWB-3500 criteria
of Section XI 4f the Code for continued operation withwut
evalustion, or a change found in condition of the weldc
previously known to be cracked, and your evaluation of the
flaws for continued operation and/or your repair plans.”

2.5.1 Cleveland Electric's Position

The Cleveland Electric Submittal No. 1 states:

"CEI confirms that such notificaticn will be provided."”

2,8,2 Evalustion snd Recommendation

Cleveland Electric's plans for reporting of flaws complies
with the NRC Staff position, so it is recommended that the
plans for reporting of flaws should be accepted,

3. ALTERNATIVE POSITIONS AND EXCEPTIONS

3.1 Alt tive Posiil erning ISI .
Technical Specificstion

3.1.1 NRC Staff Fosition

Generic Letter 88-01 requires each licensee to change their
Technical Specifications to include & statesent in the section
on ISI that the Inservice Inspection Progras for piping



covered by the scope of that letter will be in conformance
with the NRC Staff position on schedule, sethods and
personnel, and sample expansion.

3.1.2 Cleveland Electric's Position

Cleveland Electric Submittal No. 1 states:

"CEI plans to incorporat~ ““sse changes in the ISI
program.”

"The commitment for performing ISI related examination

is presently documented in both the PNFP 10-year Inservice

Inspection Plan in addition to Sections 3.4.8 and 4,0.5
of the plant Technical Specifications. The examination
requirements pertaining to the IGSCC Category A and D
waterial of the Generic Letter will be incorporated into
the ISI Program Plan ... rather than adding a ge. ‘¢
statement to the Technical Specifications., This
alternative method of documenting specific commitments
to the Generic lLetter recommendations will properly
control the activities conducted under the ISI program
at PNPP."

3,1.3 Evaluation and Recosmendetion

Generic Letter 88-01 discloses that the lnservice Inspection
and Testing Sections may be removed from the Technical
Specifications (TS) and included in the ISI Program in the
future, Despite this consideration, the NRC Staff
specifically included a requirement in Generic Letter 88-01
to change the TS to include & statement that the ISI
program wvill conform with the NRC Staff position on

inspection, Thus rejection of the Cleveland Electric positien



is recommended, and the Technical Specification for Perry
should be changed to include the required statement on 1SI,

3:d sge Detection in the Technical S fi o

3.2.1 Conformance with Regulatory Guide 1.45

Generic Letter 88-01 states:

eakage detection systems should be in conformance with
Position C of Regulatory Guide 1.45 'Reactor Coolant
Pressure Boundary Leakage detection Systems,' or as
otherwise previously approved by the NRC."

Cleveland Electric Submittal No. 3 states that the Perry

Technical Specification in conformence with thie provision
as previously reviewed and approved by the NRC.

3.2.2 Leakage Limits

Generic Letter 88-0]1 states:

"Plant shutdown should be initiated for inspection and
corrective action vhen, within any pc.-iod of 24 hours
or les”, any leakage detection system indicates an
increase in rste of unidentified leakage in exres >f

2 gpm or its equivalent, or vhen the total unidentified
leskage attains a rate of 5 gpe or equivalent, whichever

occurs firet."

Note from Table 4 that the Perry Technical Specification
contains requirements that conform with the NEC Staff position
concerning the 5 gpm total unidentified leakage. However,




Cleveland Electric Submittal No. 3 contains the following
statement:

"The Perry Plant is slready restricted to 5 gps leakage
from unidentified sources by the Technical Specifications,
This limit is shown to be quite conservative by USAR
Section 5.2.5.5 which identifies that thie 5 gpa leakage
rate is a small fraction of the calculated flov from

a critical crack in & primary systes pipe. Should a

leak develop for wvhatever reason, this current limit

is considered sufficient to allov for plant shutdown

to investigate. PNPP has just completed its first
refueling outage, and the PNPP reactor coolant pressure
boundary had no evidence of cracking from either
preservice examirations or from inservice examinations
performed during the refuel outage. Industry experience
has shown that IGSCC cracking is not yet a safety concern
for a plant sv-l as PNPP, at least thr. 4n the end of

the second frel cycle., ... Stress improvement is still
under consideration for welds currently not considered
resistant to IGSCC, Should CEI elect to apply Stress
Improvement techniques to these welds during rYe second
refuel outage, then all welds at PNPP wou's % considered
resistant to IGSCC, If Stress Improvement is not chosen
to be performed on the subject welds during upcoming
refueling outages, CEl would consider the sadition of
the NRC recommended Technical Spscification requirement
associated with service sensitive IGSCC materials that
imposes a shutdown if leakage rates increase 2 gpm over

. & 24-hour period. Again, CEI inteads to consider this

Technicsl Specification change in conjunction with
evaluation of Stress Improvement, As s minimus, however,
this requirement would have to allov for reestablishing
background rates of leakage during plant startups.”



3,2.3 Fregquency of Leakage Monitoring

Generic Letter 88-0] states:

"For sump level monitoring systems vith fixed-measurement-
interval methods, the level should be monitored at
approximately é-hour intervals or less."

Cleveland Electric Submittal No., 3 states the following:

"This recommendation is not applicable to FPNPP, ...
Leakage into the drywell floor drain sump (uniduntified
leskage) at PNPP is continuously monitored by
instrumentation vhich records the rate of fill of the
sump and provides an slarm in the control room as leakage
approaches Technical Specification limits., This leakage
flow rate is also monitored by cuntrol room operators
every shift (eppro.imately every 8 hours) in order to
ensure meeting the Technical Specification 12-hour
surveillance requirement, If the alars is activated/Tech
Spec limits are approached, close monitoring of this
flow rate is initiated as a result ol s sinistrative

controls."”

3.2.4 Defanition of Unidentified Leakage

Generic Letter 88-0] states:

"Imidentified leakage should include all leakage other
than: (a) leakage into closed systems, such as pump seal’
or valve pecking leaks that sre captured, flov metered,
and conducted to & sump or collection tank, or (b) leakage
into the containment at-osphere from sources that are
both specifically located and known either not to



interfere with the operations of unidentified leakage
monitoring systems or not to be from a throughwall crack
in the piping within the reactor coolant pressure
boundary,"

As indicared in Table &, the Perry Technical Specification
conforms with this position,

3.2.5 Operadility of Monitoring Instruments

Generic Letter B8-0] states:

"For plants operating with any IGSCC Category v, E, F,

or G welds, at least one of the leakage mesasurement
instruments associated with each sump shall be operable,
and the outage time for inoperable instruments shall

be limited to 24 hours, or immediately initiate an orderly

shutdown,"”

As indicated in Tebdle 4, Cleveland Electric proposed an
alternative position on this item, Specifically, Cleveland
Electric Subaittal No, 3 states:

"As discussed ... above, IGSCC cracking is not yet a
safety concern for PNPP at least through the end of the
second fuel cycle, and Stress Ieprovement is still under
coosideration for implementation on Category D, E, F

or G welds. If CEI elects to apply Stress Isprovement

to these welds, then no Category D, E, F or G welds would
exist and this recommendation would clearly oot apply.
Even if Stress Isprovement i{s not performed on these
velds, PNPP's design includes the use of upper drywell
cooler condensate flow rate monitors which eliminate

the need tc implement this recommendation at PNPP. These



condensate flov rate monitors have the capability
identify leaks with an accuracy of 1 gpe within 1 hour
and since reactor coolant leakage f'ashes to stean at

the atmospheric pressure in the drywell free space, these
drywell cocler condensate flow monitors perfors
essentially the same function as the floor drain sump
flow rate measurements (with e correction for stean
condensed on other equipment). PNPF Technical
Specifications have elvays alliowved 8 30-day out-of-service
Action Statement for floor drain susp inoperebility based
on the assumption that the other leak detection systems
wvould provide adequate indication; this assumption was
made a requirement through & receat Technicel
Specification amendment that required tha. the drywell
cooler condensate flow monitor be operable if the f.oor
drain instrusentation was not. If both systems are
inoperable, a 12 hour shutdown is imposed by Technical
Specifications. Therefore, & 24 hour out-of-service
Action Statement for loss of floor drain instrumentation
is not necessary at PNPP."

3.2.6 Evaluation and Recommendations

Cleveland Electric's positions concerning compliance with
Regulatory Guide 1.45, liaite on the total unidentified
leakage © 5 gpm, and description (or definition) of
unidentified leakage comply with NRC Staff guidelines. Thus,
acce, tance of these positions is recommended,

Concerning the requirement for limiting the increase of the
unidentified leskage to 2 gpm over a 24 hour period, Cleveland
Electric's proposal is not acceptable. The NRC Staff, in

the development of this proposal concluded that lisiting

the total unidentified leakage to S5 gpe (without imposing



@ restriction of the rate of increase of unidentified leakage)
{s not sufficiently conservative. Furthermore, this
requirement was included in Generic Letter 88-01 even though
the NRC Staff realized that all welds at some plants would

be 1GSCC Categories A, B, and C. Thus, rejection of Cleveland
Electric's position on this ites is recommended, It is further
recompended that Cleveland Electric should amend the Perry
Technical Specification to require s maximus rate of increase
of unidentified leakage as delineated in feneric Letter 88-01
and quoted in Section 3.2.2 of this report,

Concerning requirements fo. frequency of leakage measurement:
Even though Perry continuously monitors the unidentified
leakage, the recording of this rate by cootrol room operstors
every eight hours is inadequate., It is recommended,
therefore, that the Technical Specification should be amended
to require that operators record the unidentified leakage
approximately every 4 hours or less, as required 'y Generic
Letter 88-01.

Cleveland Electric's position pertaining to requirements

for operability of measurements instruments is not acceptable,
The alternative methods of leaksge measurement available

st Perry provide accuracy of 1 gpm within 1 hour, This s
inadequate to measure an increase of unidentified leakage

in a 24 hour period of 2 gpm. Thus, Cleveland Electric should
either modify the Perry Technical Specification or proceed
vith sctions to apply mitigating actions to eliminate the

27 1GSCC Category D and G welds,



4, CONCLUSIONS AND RECOMMENDATIONS

Concerning the thirteen NRC Staff positions as delinesated in Generic
letter 88-01: Cleveland Electric endorses twelve of the thirteen NRC
Staff positions (i.e,, those pertaining to materials processes, water
chemistry, weld overlay, partial replacement, stress improvement of
cracked weldments, clasmping devices, creck evalustior and repair
criteria, inspection methods and personnel, inspection schedule, sample
expansion, and reporting requirements), slthough they presented
provisions to the items on inspection schedules snd on methods and
personnel. They presented exceptions to one of the positions (i.e.,
that pertaining to leakage detection),

Design and construction at Perry was patterned after NRC Staff
guidelines with the result that most welds (121 out of a total of 148)
are IGSCC Category A welds. Fifty one of the IGSCC Category A welds
wvere solution heat trested, sixty-four were clad with corrosion
resistant cladding, and six were constructed with corrosion resistant
materials, Twenty-seven welds in nozzle sssewxblies contain
non-resistant Inconel alloys. Two of these vere inspected during the
first refueling outage and are classified as IGSCC Category D.
Preservice inspections were perforsed on the other non-resistant welds,
but they are classified as ICSCC Category G welds. Specific plans

for future mitigating actions have not been formulated; however, stress
improvement treacments are being considered for the 27 welds that are
classified as IGSCC Categories D and G,

An inservice inspection program (ISI) has been developed for Perry
wvhich complies with the requirements of Generic letter 88-0] (with
certain provisions) pertaining to schedule, sethods and personnel,

and sample expansion. One provision pertains to inspection schedules
for IGSCC Category D and G welds. As required by Generic Letter 88-
01, all of the IGSCC Categevy G welds will be inspected during the
next refueling outage (and then reclassified as IGSCC Categery D,



assuming no flaws are found)., Also following requirements of Generic
tetter 88-01, all IGSCC Category D welds will be inspected every two
+sfueling outages outages, but these inspections are planned for every
second outage rathcr than S0% each refueling outage as suggested by
NUREG 0313, Revision 2,

The second provision pertains to IGSCC Category A welds that have been
clad with corrosion resietant cladding. Inspections of trese welds,
as wvith other welds, will follow NRC Staff guidelines for aethods and
personnel, but they will be supplemented with special teclaiques
developed for the CRC weld configuration that vas demonstrated at the
EPR]I NDE Center st Charlotte, NC, approved by the Site ANII, and
revieved by the Region III NDE inspector.

Cleveland Electric declined to change the Technical Specification on
ISI. Rather they proposed to include such a statement in the Inservice
Inspection Program. Such action wes specifically rejected in Generic
Letter 88-01,

| Cleveland Electric proposed alternative positions to portions of the

| NRC Staff position pertaining to leakage detection. The Perry Technical
| Specification requires plant shutdown (as required by Generic Letter

1 B88-01) when the unidentified leakage exceeds 5 gpm. They consider

this requirement is sufficiently conservative that there is no need

to require plant shutdown when the rate of increase reaches 2 gps in

a 24 hour period or less, particularly since they may apply SI
trestments to the remaining 27 soncomforming welds. They stated that
they will consider instituting such & requiresent in the event that

SI treatments are not applied. This position is in contrast to the

NRC Staff position that imposes the 2 gpw limit on the rate of increase
of unidentified leakage on all BWR plants regardless of the IGSCC
Classifications of the welds.

Leakage at Perry is continuously monitored rather than sonitored with



fixed-measurement-interval methods., They require control room operators
to record the leakage rate once per shift (approzimately ¢ ce every
eight hours rather than epproximately every four hours, or less, as
required by Generic Letter 88-01),

Finally, Cleveland Electric proposed that the requiresents for
operability of monitoring instruments outlined in Generic Letter B8S8.
01 for plants operating with IGSCC Category D, E, F, or G welds ashould
not apply to Perry, Reasons given are: (a) IGSCC 1s not currently

a safety concern and will not be until at least the end of the second
fuel cycle, and (b) the 27 welds at Perry that are classified in those
categories may be Stress lmproved and reclassified to IGSCC Category

C during the next refueling outage (Refueling Outage No. 2), and (¢)
alternative methods for measuring leakage are available which are
required by the Technical Specification to be operative in the event
of outage of sump monitors, However, the alternative methods for
measuring leakage do not have equivalent accuracy.

As 8 result of this technical evaluation, the following recommsendations

are made,

(1) Acceptance of Cleveland Electric's IGSCC classifications of
welds and plans for mitigating IGSCC at Perry.

(2) Acceptance of Cleveland Electric's inspection plans, Including
the provision concerning inspection schedules and the provision
concerning me.hods and persoanel,

(3) Rejectlion of Cleveland Electric's position councerning changes
to the Technical Specification on ISI. Cleveland Electric
should add the required statement to the Technical Specification
on ISI.

(4) Acceptance of Cleveland Electric's positions on the portions
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