EGG-FM-5259
August 1583

TECHNICAL EVALUATION OF INTEGRITY
OF THE JAMES A, FITZPATRICK NUCLEAR POWER PLANT
REACTOR COOLANT BOUNDARY PIPING SYSTEM

- Peter K. Nagata

Idaho National Engineering Laboratory
Operated by the U.S Department of Energy

This s an informal report intended for use as a preliminary or working document

8407110255 €4
:DR ADOCK 03088§§3
R

U R ECEAR RecuLaTory comm [SS1N ¢"§ EG:zG ...

Under DOE Contract No. DE-ACQ7-761



EGGa-FM-6259

TECHNICAL EVALUATION OF INTEGRITY OF
THE JAMES A. FITZPATRICK NUCLEAR POWER PLANT
REACTOR COOLANT BOUNDARY PIPING SYSTEM

Published August 1983

Peter K. Nagata
Materials Engineering Branch
Materials Sciences Division

EGLG [daho, Inc.

[dano Falls, I[daho 83415

Responsible NRC Individual and Division:
W. H. Koo/Diviston of Engineering

Docket No,: 50-333
TAC No.: 46661

Prepared for the
U.5. Muclear Requlatory Commission
Under DOE Contract No. DE-AC07-761001570
FIN No. A6429



ABSTRACT

NUREG-0313, Rev. 1, Technical Report on Material Selection and
Processing Guidelines for BWR Loolant Pressure 3oundary Piping, 1s the NRC
staff’s ravised acceptaole methods to reduce ntergranular stress corrosion
cracking in boiling water reactors. The responses to NRC Generic
Letter 81-04 of the Power Authority of the State of New York concerning
whether its James A. FitzPatrick Nuclear Power Flant meets NUREG-Q313,

Rev. 1 are evaluated by £G&4G ldaho, Inc. in this report. Particular
attention was given the leak detection systems described in Regulatory
Guide 1.45, Reactor Coolant Pressure Boundary Leak Detection Systems,
referenced by Parts
NUREG-Q313, Rev. 1.

FOREWORD

This report is supplied as part of the Selected Operating Reactor
[ssues Program being conducted for the U.S. Nuclear Regulatory Commission,
Uffice of Nuclear Reactor Regulation, Division of Licensing, by EG&G Idaho,
Inc., Materials Engineering Branch.

The U.S. Nuclear Regulatory Commission funded the work under the
authorization, B&R 20 19 10 11.
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SUMMARY

NUREG-0313, Rev. 1, Technical Report on Material Selection and
Processing Guidelines for BWR Coolang Pressure soundary Pipin , 15 the NRC
Staff's revised acceptable methods to reauce Tntergranular stress corrosion
cracking in boiling water reactors. The responses to NRC Generic
Letter 31-04 of the Power Authority of the State of New York concerning
whether its James A. FitzPatrick Nuclear Power Plant meets NUREG-0313,

Rev. 1 are evaluated by EG&G Idaho, Inc. in this report. Particular
attention was given the leak detection systems described in Regulatory
Guide 1.45, Reactor Coolant Pressure Boundary Leak Detection S stems,
referenced by Parts 1V.8.1.a.(1) and (2] found on pages /7 and 5 of

NUREG-0313, Rev. 1.

As may be observed in the following table, with the exception of
[V.B.2.b., FitzPatrick does not meet any of the parts of NUREG=0313, Rev. |
evaluated in this document.

Tne following table is a synopsis of the EGLG [daho, Inc. evaluation of
the Pou;; Authority of the State of New York's response to NRC Generic
L‘t t.f‘ ‘04 .

Additional
Part of NUREG-0313, , Oata S
Rev, | Evaluated Evaluation Required Oiscrgganc!
Section [I.
11.L, Joes not meet NUREG-0313, Yes Minor
Rev, 1
Section I[II.
Section [V,
[V.8.1.a.(1) Provides alternative to Yes Major
NUREG-0313, Rev. |
[V.B.1.a.(2) Does not meet NUREG-0313, Yes Major
Rev, |
Iv.8.1.b. Does not meet NUREG-0313, No Minor
Rev. |
[V.8.1.0.(3) D0id not provide data in Yes Minor
response to NRC Generic
Letter 81-04
[V.B.1.b.(4) D1d not provide data in Yes Minor

rasponse to NRC Generic
Letter 81-04
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Additional

Part of NUREG-0313, , Data g
Rev, | Evaluated Evaluation Required Discrepancy
[v.B.2.a. The comments for Parts [V.8.1.a.(1) and Iv.8.1.a.(2)
apply here,
NL.N.2.5, Meets NUREG-0313, Rev. 1 No None
[V.B.2.b.(6) Did not provide data in Yes Minor
response to NRC Generic
Letter 81-04
Section V.

3See Tables | and 3 for additional information.

DSee Tables | and 4 for additional information.
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TECHNICAL EVALUATION OF INTEGRITY OF
THE JAMZS A, FITZPATRICK MUCLEAR POWER PLANT
REACTOR COOLANT BOUNDARY PIPING SYSTEM

1. INTROOUCTION

Intergranular stress corrosion cracking (IGSCC) of austenitic
stainless steel (SS) piping has been observed in boiling water reactors
(BWRs) since December 1965.' The NRC established a Pipe Crack Study
Group (PCSG) in January 1975 to study the problem.2 The PCSG issued two
documents, NUREG-75/067 Technical Report, Investigation and Evaluation of
Cracking in Austenitic Stiinless Steel Piping of Boiling Water Reactorsj
and an implementation dc. ent, NUREG-0313, Rev. 0.2 After cracking in
large-diameter piping was discovered for the first time in the Duane Arnold
BWR in 1978, a new PCSG was formed. The new PCSG in turn issued two
reports, NUREG-0531, Investigation and Evaluation of Stress-Corrosion
Cracking in Piping of Light Water Reactor Plants“rana NUREG=-0313, Rev. 1,
Technical Report on Miterial Selection and Processing Guidelines for BWR
Coolant Pressure Bcundary Pip;gg.s NUREG-0313, Rev. 1 is the
implement ing document of NUREG-0531 and discusses the augmented inservice
inspection (ISI) and leak detection requirements "for piants that cannot
comply with the material selection, testing, and processing quidelines” of
NUREG-0313, Rev. 1.°

NRC Generic Letter 21-04 requested each licensee “to review all ASME
Code Class 1 and 2 pressure boundary piping, safe ends, and fitting
material, including weld metal to determine if (they) meet the material
seiection, testing and processing guidelines in" NUREG-0313, Rev. 1.8
The generic letter offered the option of providing a description, schedule,
and justification for alternative actions that would reduce the
susceptibility of pressure boundary piping and safe ends to intergranular
stress corrosion cracking (IGSCC) or increase the probability of early
detection of leakage from pipe cracks.



In response to NRC Generic Letter 81-04, the Power Authority of the
State of New York (PASNY) submitted a letter on July 31, 19817
Additional requests for information from the NRC staff elicited other
lettars from PASNY on September 28, 1981% and January 19, 1983.7 a6
[dano personnel evaluated these responses, and this report proviaes:

i« A brief sunmary of the licensee's response to each part of NUREG-0313,
Rev, |,

2. A discussion of areas where the licensee does not meet the guidelines
or requirements of NUREG-0313, Rev. 1.?

J. A brief discussion of the licensee's proposed alternatives to
NUREG-0J13, Rev. 1; however, no determination of acceptability 1s made
on these alternatives.

4, An fdentification of all areas where the |icensee has not provided
sufficient information to Judge the licensee's program.

There 1s an effort underway to revise NUREG-0313, Rev. | by NRC in
I1ght of research on [GSCC and recent instances of IGSCC at Nine Mile Point
(March 1982) and Monticello (October 1982). Because of this contemp)ated
revision of NUREG-0313, Rev. 1, the following fssues will not be evaluated.

¥ The licensee's proposed Technical Specifications to implement the
requirements, with the exception of the leak detection requirements in
NURFG=0313, Rev, 1, Sections IviB.1.(a)(1) and Iv.B.1.(a)(2).

. The acceptability of licensee-proposed augmented inservice fnspection
(IST) sampling criteria.

a. Part [I] of NUREG-0313, Rev. | contains guidelines; Part [V contains
requirements,



3. Credit for past operating experience and inspection resulits.

4. The acceptability of induction heating stress improvement ([HSI), heat
sink welding (H4SW), and weld overlay as alternates to augmented [SI.



2. EVALUATION

2.1 NUREG-0313, Rev. 1 Guidelines

The guidelines and requirements outlined in NUREG-0313, Rev. 1 form
the basis of this evaluation. The NUREG-0313, Rev. | guidelines are found
in Parts [iI and V and the requirements in Parts [l and [V of that
document. Part [l discusses implementation of material selection, testing,
and processing guidelines. Part [I] summarizes acceptable methods to
minimize [GSCC susceptibility with respect to the material selection,
testing, and processing guidelines. Part IV deals with leak detection and
inservice inspection requirements of nonconforming (i.e., not meeting the
guidelines of Part [II of NUREG-0313, Rev. 1) piping. Part V discusses
general recommendations.

2.2 Discussion of Tables

Table 1 has the complete text Parts Il through V of NUREG-0313, Rev. |
on the left side so that the reader may be able to refer to it as the
topics are discussed. The right side summarizes the licensee's responses,
lists the differences between the licensee's proposed implementation
program and NUREG-0313, Rev. 1, and identifies the adaitional data required
to evaluate the licensee's response.

Many sections in Parts [I through IV of NUREG-0313, Rev. 1 are not
discussed in the right hand column. In these cases, one of the comments

below will be used.

0 Not applicable becsuse the construction permit for this plant
has been issued.

0 Not applicable because the operating license for this plant has
been issued.

0 Not applicable because the plant has been constructed.



0 The licensee nas not furnished data on this topic in his
responses to NRC Generic Letter 81-04,

0 No comment made because alternative plans were not evaluated.

Tible 2 1ists the summaries of the licensee's responses to NRC
‘quest:ons on implementation of NUREG-0313, Rev. | guidelines. Therefore,
in Table 2 the reader is able to read all the summaries in one table
without having to search Table | for all the summaries. The same
compilation appiies to Tables 3 and 4. Table 3 14 *s the differences
between the licensee's proposed implementation program and that recommended
in NUREG-0313, Rev. 1. Table 4 lists the areas where additional
information is required to properly evaluate the licensee's proposed
implementaticn program. All the items in Tables 2, 3, and 4 are listed in
their respective tables in the order they appear in Table 1.

2.3 Discrepancies

Any alternate proposal that did not meet a specific guidzline cr
requirement of NUREG-0313, Rev. | was considered a discrepancy. Evaluation
or alternate proposals was cutside the scope of this task, as ingicated in
Section 1 of this report. Licensees have submitted definitions of
‘nonservice sensitive® and augmented [SI proposals that differ from
NUFEG-0313, Rev. 1. These differences are considered minor because the NRC
staff is considering major modifications to those requirements. An example
of a minor discrepancy is the use of the stress rule index (SRI) to choose
whicn welds would be subjected to adugmented [SI.

[f the alternate proposal to leak detection does not meet the
recuirements in NUREG-0313, Rev. I, it was considered a major discrepancy
pecause NRC is not considering major modifications to thuse requirements.
An example of a major discrepancy is a licensee's not proposing Technical

Specifications to impiement leak detection requirements in NUREG-0313,
Rev, 1.

On', major discrepancies are listed in the Conclusions section.



3. CONCLUSIONS
PASNY's FitzPatrick plant has tne following major discrepancies:
Part [V.B.1.a.(1) Leak Detection and Monitoring Systems

PASNY's description of FitzPatrick's leak detection methods is
not detailed enough to determine whether they meet Section C of
Regulatory Guide 1.45.

Part [V.B.1.a.(2) Leak Detection

PASNY has not proposed a requirement for shutdown after a 2-gpm
increase in unidentified leakage in 24 h into the Technical
Soecifications for FitzPatrick.

PASNY has not proposed a requirement for monitoring the sump
level at 4-h intervals (or less). PASNY does not meet
NUREG=J313, Rev. 1 in this matter.

There are minor discrepancies as well as the major ones !isted above.
These minor discrepancies are not listed here. However, whiie the
licensee's alternate proposals that have been classified as minor
discrepancies might be acceptable under the anticipated revision of
NUREG-0313, Rev. 1, it should not be inferred that approva: of those
aiternate proposals has been given.

The licensee nhas not supplied sufficient information to evaluate his
responses to topics [I.C., IV.8.1.a.(1) and (2), IV.B.1.b.(3) and (4),
[v.8.2.a, and [V.8.2.0.(6). Table 4 lists the required information for
each topic.



TABLE ).

IMPLEMENTATION OF MATER 1A

e et ot & e et BRA LSS a ) B

KEVIEW UF LICLNSEL'S RESPUNSE 1O MRC GEMERIC
LEHIER 81-04
Ercerpts from NUKEL-USIS, Kev. |

L SELECTION, TESTING, AND

PHUCESS IMe WUTUEL INES

LA,

For plants under review, but for which a
Conslruction permit nas not been Issued. all ASME
Code Chass |, 2, and 3 lines snoulu conform to tne
guiaelines stated in Part 111,

For plants tnat nave been Issued a construct fon
permil but not an operaling license, all ASME Code
Class 1, 2, and 3 lines snould conform to the
guidelines stated in Part 111 unless It can be
demonstrated Lo the staff that fwplementing the
guidelines of Part 111 would result in undue
hardsnip.  For cases in whicn Lne guidel ines of
Part 111 are not complied with, additional
Weasures should be taken for Class | and 2 lines
I accordance with tne guidelines stated in
Part iV of tals document .

For plants that have been issued an operating
Ilcense, ML designated “Service Sensitive® lines
(Part IV. B) snould be modified to conform Lo the
Guidelines stated wn Part 111, te tne extent
practicable. Wnen “Service Seasilive® and other
Llass | and 2 Vines do not meet tne guidelines of
Part 111, auaitional weasures should be Laken in
acCurdance with tne guidelines stated In Part IV
O this document. Lines trat experience cracking
during service and require replacement should be
replaced witn piping that conforms Lo the
guidelines stated in Part 111,

A, Nut applicable because the construclion permit for this
plant has been issued.

B. Mot applicable because the operating license for this
plant has been Issued.

€. Sty

Ihe Power Authority of the State of New York's
(PASNY's) alternative plan proposes to replace some, but not
all, the nonconforming pipe at the FitzPatrick plant.

UIFFERENCES

AUKEG-0313, Rev. | requires that NRC-designated
"service-sensilive® lines be replaced with
Corrusion-resistant waterials. Also, lines that exper lence
cracking should te replaced with corrosion-resistant
waterials.

PASNY has proposed replacing recirculat ion piping it
IG5CC 15 found and has replaced segnents of the core spray
piping. PASHY will replace the nonconfuwming parts of the
control rod drive hydraulic return piping. PASNY has not
staled whether (L plans to replace the nonconforming parts
of the residual heat removal and reaclor water cleasnup
piping.

ADUITIONAL DATA REQUIRED

Indicate if there are any plans to replace the residual
heating and reactor water cleanup piplng if evidence of
165CC 1s found.
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SUMMAKY UF ALCEPIABIE METIODS 1O MINIMIZE (RACK

SUSCEPLIBILTIY- MATERIAL SELECTION, TESTING, ANO
PROCESSING GOTDELTMES —

HHLA. - Selection of Material

Unly those materials described in Paragrapns |
and ¢ below are acceplable to the NRL for
tustallation 1u B8R ASME Code Class |, 2, and
Piping systems. Otner materials may be used when
evalualed and sccepled by the MRC.

hia.

Lorrosiun-Kesistent Materials

ALl pipe and fitting material including safe
cnds, tnermal sleeves, and weld metal should
be of a Lype and grade Lhat has been
demonstreled Lo ve nignly resistant Lo

ux ~assisted stress corrosion in the
as-tnstalled condition. Materials tnat nave
been s0 demonstrated incluve ferritic steels,
"Nuclear Grade® austenitic stainless steels,*
Types 3040 and 3loL austenitic stainless
steels, lype CF-3 cas? stainless steel,

Iypes CF -8 and CF-8M cast austenitic stainless
steel wilh at least 5% ferrite, Type 308U
stainless steel weld wetal, and othe
austenitic stainless steel weld mele) with at
least 5% ferrite content. Unstadbilized
wrougnt sustenitic stainless steel without
controlled low carbon has nol been so
demonstrated except when the piping 1s In the
solution-snnealed condition. Ine use of such
material ti.e., regular grades of Iypes 304
and 316 stainless steels) should be avoided,
If such material is used, tne as-installed
Piping ncluding welds should ve in the
solulton-annealed condition. Where reguler
grades ol lypes U4 and Jlo are used and
welding or heal trestment is required, specia)
Wedsures, suck as those described in

Part 1hioo, Processing of Malevials, should be
Loken Lo ensure that JuSul will ot vccur.
Such measurcs may include (a) sulution

anneal ing subsequent Lo the welding ur neat
treatment, and (b) weld cladaing of materials
Lo ve welded using procedures thal have been
demmstrated Lo reduce residual stresses and
Sensitization of surface malerials.

*Inese waterials nave controlled low carbon (0.02% wax) amd
nitrogen (0,13 max) contents and meet all requirewents,

tuc buding wecnanical proper Ly requiraeents, of ASME
specification fur vegular grades of lype 4 or

e starnless steel pipe.

A,

Ine licensee was not furnished dota on this Parage aph
In his responses to MHC Generic Letter 81-04. See
Comsent on Part 11.C. above.

Ihe comments on 111.A. also apply here.



PHLA 2. Lorrusion Kesistant Sate Ends and Tnerw | ? “oe comacnts on THELAL also apply here.

Jleeves

AL unstab)iized wrought austenitic stainless
stecl matertals used for safe ends ana tnerwmal
S leeves without controlled low carbos contents
(L-grades and Nuclesr Grade) should be in Lhe
solut lon-annealed condition. If as o
cunsequence of fabrication, welds joining
these materials are not solution annealed,
tney should pe made between cast (or weld
overleid) austenitic stainless steel surfeces
("% minimum ferrile) or olher materials having
hign resistance to ox -assisted stress
corrosion. lne joint design must be such that
aiy high-stress aress in unstabilized wrought
austenltic stainless steel without controlled
low carvon contenl, which may Decome
sensitized as 4 result of tne welding process,
is wot expased Lo the reactor coolant.

Inermal sleeve attacnments that are welded to
Lne pressure boundary and form Crevices where
Impurities may accumulate should not be
exposed Lo & BHK coulant environment .

LB lesting of Matertals B.  Ine Vicensee has not furnished data on this paragraph
in nis responses to MRC Generic Letler 81-04,
For new installation, tests snould be wade on all
regular grade stainless steels to be used in Lhe
ASME Loue Class 1, ¢, ana { piping systems to
Jumonstrate thal tne material was properly
annealed and 1s not susceptible to IGSCL. Tests
thal nave been used to determine the
susceptinility of 1G5CL include Practices A*
and E** of ASIM A-262, “Recomuended Practices for
betecting Susceptioi ity to Intergranular Attack
in Stainless Steels™ and the electrochemical
polentiokinelic reactivation (EPR) test. Tne EPR
test is not yet accepled by the NRC. If tne EPR
test is wsed, the acceptance criteria applied must
be evalualed and accepted by tie NRC on a
Case-by-case basis.

“Practice A--Uxalic acid eten test for classification of
elen structures of stainless steels.

**Praciice t--Lopper-copper sulfate-sulfuric acid test for
detecting susceptinility to intergranuler attack in
stamless stevls.
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FUR Bl WITH VARYinG DE/AEES OF

C. Processiug oi Mite rals
Corrosion-resistent Cladding with a duplex
micrustructoce (5% winleus ferrite) may be applied
Lo the ends of Type 304 or 106 stainless steel
pipe for tne purpose of avoiding 1GSCC at
weldwents. Such cladding, wnicn is intended Lo
(a) minimize the HAZ on the pipe Inner surface.
{n) weve the A2 away from the hignly stressed
reglon next Lo tne altachment weid, and
(€} iselate the welduent from the enviroment , way
ue applied under the tolluwing condit lons:

L b For initisl construction, provided that all of
Ihe piping 15 sulution annmealed after cladding.

I.L.2. For veparr welding and modification to
in-place systems in operating plants and
plants under construction. MWnen the repalr
welding or wodification requires replacement
of pipe, tne replacement pipe snould de
solul fon-anncaled after cladding.
Corroslun-resistant cladding applied in the
“fleld” (l.e., withoui subsequent solution
annealing of tne pipe) s acceplable only on
that portion of Lhe pipe that has not been
removed from tne piping system. Otner *fleld”
applications of corresion-resistant cladding
are nolt acceptable.

Uther processes that nave been found by
laboratory tests Lo minimize stresses and
IGSCC in austenitic stainless steel weldaeats
include induction heating stress improvesent
(HUST) and meat sine welding (HSW).  Although
the use of nese processes as an alternate lo
augmented Inservice inspection Is not yet
dccepled by Lhe NRC, these processes may be
permissible and will pe considered on &
Case-by-Case Lasis provided acceplable
suppurlive data are “ubmitled Lo the ML,

INSLRVILE INSPELTION AND LLAK DETECTION REQUIREMENTS
*am.ug 0

WATLRIAC SELECTION, TES +ING, AND PROCESSING GUTUEL INES

IV.A,

—_—————

For plants whuse ASHE Code Llass ), 2, and 3
pressure buundary piping sects the guided ines of
Part 111, wo sugmented inservice inspection or
leak delection requircments veyond tnose specifivd
In the 10 CFR 50.55(g). "laservice Inspection
Hequiraments” and plant lecnmical Specifications
for leskage deleclion are necessary.

A.

Ihe licensee nas not furnished data on Lhis Paragraph
in his responses to MRC Generic Letter 8)-04. See
comeent on Part §1.0. above.

Ine comments on 1il.C. also apply nere.

Ine comsents on [11.C. also apply nere.

Ine licensee nas not furnished data on Lhis paragr aph
In his responses to MC Generic Letter 81-04,



L

ASML Lodle Llass | and ¢ pressure boundary piping
tnat docs not mect guidelines of Part 111 s

es ignated Mo ont orming” and musl have
additional mservice tespection wnd sore stringeat
leak delection requirements. lTne degree of
duscnled fuservice inspective of such piping
duepends un whelner Lhe specif ic “Nuncont orming®
PipIng runs are Classified as “Service
Sensilive.® Ine “Service Seasitive® )ines were
and will ve designated by the MRC and are def ined
4% Lhose Lnal nave experienced cracking of o
gener ic nalure, or that Jre considered Lo be
Particulerly susceptinle to cracking because of a
Comt ination of nign local stress, material
Condition, and nigh oxygen cuntent in the
relatively stagnant, intermittent, or low-flow
coolant. Currently, for Lhe nouconform ALML
Code Class § piping, no additional Inservice
fspection beyond the Section Ki viswal
examinalion Is reqguired.

Examples of piplug considered to be “Service
Sentitive® include bul are not limited to: ~ore
sproy lines, recirculation riser lines,*
recirculation cypass lines (or pipe
Catensions/stub tubes on prents whnere Lhe bypass
fine,s have been removed), conlrol rod drive ‘Ml
nyaranlic return lines, lsoletion condenser ines,
recirculatton fnlet lines at safe ends where
Crevices are formed by the welded Lhermal s leeve
allaChmucnts, and shuldiwn neat exchanger |laes.
If cracking should later ve found in a particular
PIplag run and cunsidered Lo be generic, it will
Lo designated by the NRL o8 “Service Sensilive.*

*oince o ILSLL nas Deen observed in the domest ic plents and
I view of tne possible nign radiat lon exposure tu Lhe
tospection personnel, survetllance and wonilor ing means
Olher than Whose specificd in Seclion IV of this report for
vecirculation riser lincs will be cousidered on a
Lase-by-case basis.

Leakage deleclion and augmented inservice
nspection requirements fur “Nonconforming® |ines
aml “Honcontorming, Service Sensitive® lives are
spec i) fed below:

Thonconforming® Lines Ihat Are Mol "Service

Ihe licensee has not furaished dat
in his responses to WC Generic Le

Ihe Jicensee has nol farnished date on tnis Par agi aph
In his respanses Lo MRC Generic Letter B1-04.

@ on Lnis paragraoph
Lier 81-04.



¢l

v .8.).0. Lean Betection:  The reactur coolant a. The licensee kas not furnisaed data on Lhis Par sy aph
leshaye deteclion systems should be I Bis responses Lo BRE Geweric Leller 81-04.
operated under tne Techuical Specification
requiremnls Lo ennsnce the ditoavery of
i bdent 1 1ed Jeanage that may v lude
tarough-wall cracks developed In
sustenitic stainless stecl piping.

VB (1) Ine leskage detecliva syslem provided (1) Sumeiary
should 1aclude sufiiciently diverse leak )
deteclion meliods wilh adequate PASNY's description of FitzPatrick's leak detect ion
sensilivily Lo detect and sasure small wmelihods 1s not detalled enough Lo deterwine whelher they
leaks 1o a timely manner and to ident ify wmeet Section € of Regulatory Guide ). 45,
the Jeakage suurces within the practical
Pimits.  Acceptasle leaxage detection and DIFFERENCES
wonitoring systems are described in
Sectum C, Regulatory Positiva of . Ihe nine subsections of Section € of Regulatory
Reyulalory Guide 1,45, "Reactor Coolant Guide 1.45 are discussed below.
Pressure Boundary Leakage letection
Systews . * C.1 PASNY nas stated that leskage Lo the primary

reaclor containment from tdent if led sources is

Particular atlention should be given to collected such that
upyrading anu calibroling those leak
detection systems that will provide prampt 4.  the flow rates are Hored separately from
tadication of an Incresse In leskage rate unidentified leakage,”? and
Uther equivalen! leak detect lon and L. the Lotal ‘ln- rate can be established and
collection systems will ve reviewed on a wsonilored,

Case-Dy-case basis,
C.2 Tme FitzPatrick Final Safety Analysis Report

(FSAR) {Section 4 10.13) indicates that the reactor
Coolant leak detection systems (except for the
continuous radioactivity wonituring systea) are
desl,ng to have a sensilivily of 3 gpm ur
betler, It bs not known if the sensilivity of
“3 gpm or beller” meets the recomwendat ions in
Regulatory Guide 1.45,

C.3 Ihe primary containment leak detect lon systoms
consist of the following.

b Urywet] Equipment Drain Swap Leakage
Monitoring System.

2. brywell Floor Uratn Swmp Leakage Honitor lng
Systew.

. Drywell Continuous Atmosphere Radioactivily
Monitoring (iIncludes gross part tcghle.
todine and noble gas aclivities).

Ihe hrec wetnods recommended by Subsection C.3 ot
Regulatory Guide 1.15 are present.

C.4 1t i not clear whelher provisions have been made
In the FitzPatrick FSAR to monitor syslems
Compected Lo the REPB for signs of inlersyslom
Teakag:.
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Ihe FilzPatrick reactuor coolant leakage syslems
(except for the continuous radicactivity
®onitorirg system) are designed Lo have o
sensilivity of 3 gpw ur better (FSAR

Section 4.10.3).

It is not clesr whelner the FitzPatrick abrborne
particulate radioactivity monilor lng system
rematns functional wien subjected to the SSt.

Indicators and alares for tne required leskaye
detection systew are provided In the main coatrol
rows.  Procedures for converting various
indications to a common leakage equivalent cre
available Lo the operators.

It 1s not known whether calibrat lon of the
indicators accounts for the needed independent
variables.

It 1s not known whether all the FitzPateick lesk
detection systems emmscrated fn Reference 9 canm he
calibrated or tested during operat fon.

Ine FilzPatrick Technical Specificat luns inc lude
Vimiting conditions for ideatified and

unident if led leakage. Itwo of the leak detect lon
systems described ﬁ the FitzPatrick Technical
Specifications (Section 3.6.0.2) are always
uperable.

It cannot be determined from the above whelher
FitzPatrick mects all tne requirements of Regulator y

Cag it

1.45, Section C.

ADULEIGHAL DATA REQUIKED

Indicale whether provisions have been made in Uhe
FitzPatrick FSAR Yo monitor syslews connected Lo
the RCPB for signs of iutersystem leakage
(Subsection C.4 of Regulatory Guide 1.45),

Ihe FitzPalrick FSAR (Section 4.10.3) indicates
thal the reactor cooiant leak detection systems
(except for the continuous radicact ivity
wonitoring systow) are desigoed to have o
sensilivity of 3 gpe or better. Please give, if
possible, a wove precise figure than ") gpa or
better®.  {(Subsertion C.5 of Kegulatory

Guide ).45).

Indicate whather calibvation of the indicators
accounts for the necded independent variables
(Subsection €.7 of Regulatory Guide 1.45).
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IV.8.1.4.(2) Plan) snutdown should be infliated for

Inspectivn and correclive acLion when Mf
leakage detection system indicates, witnin
& period of 24 nours or less, an Increase
In rate of unidentified leskage i excess
of 2 gallons per minuts or its equivalent,
Or when Lhe Lolal unidentified leakage
allains & rate of 5 gallons per minute or
Its equivalent, whichever occurs first.
For swep level monitoring systems with
fixed-measurement interval metnod, tne
level snould be monitored at 4-hour
Intervals or less.

IV.8.1.0.(3) Unidentified leckage should include o)}

leaxage otner than:

IV.B.0.a.(3)(a) teaxage nto closed syslewms, such as

pusp seal or valve packing leaks that
are Coplured, flow metered, and
Conducted to a sump or collecting
tank, or

K Indicate whether the FitPalrick alrborne
particulate radioactivity monitoring system
remains functional when subijected to SSE
{Subsection C.6 of Regulatory Guide 1.45).

s, Indicate which lesk detection systews in
FitzPatrick can be calibrated or tested during

operation (Subsection C.8 of Reguletory
Guide 1.45).

6. Indicate if the leskage detection system
sensitivity meets Regulatory Guide 1.45
(Subsection C.2 of Regulatory Gulde ).45).

(2) SUMMARY

PASNY nas not proposed 4 requirseent for shuldows of Ler
4 2-gpm increase fn unldentified leakage in 24 b iInto the
Technical Specifications for FitzPalrick.

PASNY nas not proposed 4 requirement for woniloring Lhe
sump level at 4-n intervals (or less). PASNY does not meet
NUREG-0313, Rev. | in this watler.

DIFFERENCES

NUREG-0313, Rev. ) requires that reactor shuldown be
initiated when there 15 a 2-gpm Increase in wnidentif ied
leakage 1n 24 n. For sump level woniloring systems with the
fixed-weasurcment interval method, the level should be
monitored every 4 h or less. NKC Gemeric Letter 61-04
requires that the above requiresents be Incorporated in the
plant Technical Specifications.

FASHY has not incorporated a requiresent fn the
FitzPalrick Technical Specifications for shutdown after a

2—*- Increase in Jeskage in 24 o, Also, the r‘sctw
coolant leakage rate is established once a day.

ADUITIONAL DATA REQUIRED

Indicate If there are plans to Incorporate the
reconsscndat fons of Part 1V.8.1.a.(2) into the FitzPatrick
Technical Specifications.

(3) PASNY's defiaition of unident iffed ieakage for

fllt;';;rlcl weels NUREG-0313, Rev. | (FSAR Section
4. ¢

(2) Tne comscnts on 1V.8.1.a.(3) also apply here.
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V8.1 a (30 b) teskage into the contaimsent
atmosphere from sources that are botn
specifically located and known eilher
nol Lo intertere wilth the operat lons
Oof untdentiiled '-ax wmonitoring
Systews or nol Lo be from o
througn-wall crack in tne piping
within the reactor coclant pressure
buundai y .

Iv.6.1.0. Augmented Inservice Inspection. Inservice
bspection of Lthe “Nonconfr - aing,
Nonservice Sensitive® |in aould be
Conducted in accordance witn the following
Program; *

“inis program s jargely Laken from tne requirements of ASME
Botler & Pressure Vessel Code, Section X1, referenced in the
paragrapn (b) of 10 LER 50.55a, “Codes and Standards.”

IV.B. 1.6, (1) Four ASHE Coue Class ) Compunents and
plping, eacn pressure-retaining dissimilar
welal weld subject to inservice inspect lon
requirements of Section X1 should be
cxamined at least once 1n no more than
B0 montns (two-thirds of the time
prescrived in tue ASHE Boiler and Pressure
Vessel Code Section X1). Suck examination
should include all internal attaciment
welds tnat are not tawougn-wall welds but
are welded Lo or form part of Lhe pressure
boundary .

VB Lo (&) Ine Toltowing ASME Code Ulass ) pipe welds
Subjoect Lo tmservice inspect fon
requiremcnts of Section Xi should be
eramined al beast oace In no more than
O monti

(b)  The comsents on IV.8.1.a.(3) also apply beve.

L. SUMMARY

PASNY's classification for the 22- and 28-in.
recirculation piping, 12-in. recirculation riser piping, and
seguents of the resldual neat removel (RIB) and reactor
water cleanup (RWCU) piping do not meet NUREG-0313, Rev. 1.

Alsc, PASNY's sugmented 1SI plans for the above ASHL
Code Class | "service sensitive® pipes do nol meet
NUREG-0313, Rev. 1.

OIFFCRENCS

MIREG-0313, Rev. | requires that all ASME Code class )
“service sensitive® piping be subjected Lo an atigmented 151
program. Ine initial inspections should be carried out at
each successive refueling outage. NUREG-0313, Rev. | has
classified the recirculation RIR and RWCY plp‘ug systems as
“service sensitive®,

PASNY has classified the ahove pipes as "nonseryice
sensilive”™ and has propo;ed inspection plans which differ
from NMUREG-0313, Rev. 1.

ALY IONAL DATA REQUIKED

None .

(1) The comments on IV.B.1.b. also apply here.

(2) Ine comments on IV.B.1.b. also apply here.
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VB Lo (2)ia) ALl welds ot terwinal ends® of pipe
at vessel nuziles;

Tlermingl ends are Lhe extromities of piping ruas that
Comurl Lo struchurss , cumponents (such a5 vessels, pusps,
valves) or pipe ancnors, escn of which arls as rigid
restrainls or provides al least two degrees of restrainl to
PIping Lhermal expansion.

V8. Lo (2)(B) Al) welds naving ¢ design coubined
primary plus secondary stress range
of .45, or more;

IV.B. 1.0 (2){(c) Al} welds naving a design cumulat ive
fatigue usage factor of 0.4 or more;
and

IV.B. e ()(d) Sufricient additions) welds with nigh
palential for cracking Lo meke Lne
Lotal equal Lo 253 of the welds in
caLh piplug system.

IV.B.1.0.(3) Ine tollowing ASME Code Class 2 pipe
weld', subject to aservice Inspeclion
requirements of Section X1, In residual
heal removal syslems, y core
cooling systems, and ::;:T:nt heal
remuval systews should Le examined ot
least once 1n no more than 80 mon, <-

(4) Tne commnts on IV.B.1.b. also apply here.

(b) Tne comeents on IV.8.1.b. also apply here.
(c) The comsents on IV.B.1.b. also apply here.

(d) Tne comments on IV.B.1.b. aiso apply here.

(1) SRy

PASNY has not identified those nonconforming
“nonservice sensitive” pipes which are Lo be inspected per
Part IV.8.1.0.(3) of MREG-0313, Rev. ). Data are needed to
determine which “nonservice sensitive™ ASME Code Class 2
pipes will ve inspected and what inspect ion procedures will
be used.

DIFFERENCES

NUREG-0313, Rev. | requires that nonconforming ASME
Lode Class | and Class 2 Mptm’ be subiected Lo an augecul od
15) program. Ihe sugmented 151 program for ASML (ode
Class | piping differs trom that required on Class 7
piping. Also, augmented IS1 requirements differ for ASME
Code Class ? pipes to be inspecled per Parts IV.8.1.0.(4)
and IV.B.1.0.(49) of MIREG-0313, Rev. |,

PASNY has submitted the augmented 1S program for
nonconforming “sonservice sensilive® piping, bul has ant
distinguished vetween the ASME Code Class ) and Class 7
piping, and belween the ASHE Code Class 7 pipes which are to
be inspected per Parts IV.8.1.b.(3) and IV.B.).5.(4) of
MIREG-0313, Rev. ). Tuercfore, PASNY's progras for ASME
Code Class 2 piping cannol be evaluated.

ADUITIONAL DATA KEQUIRED
Fdentify whicn ASME Code Class 2 pipe will be nspected

per Part IV.B. L6 (J) and which tuspection procedmes will
be used,
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I.B.1.u.(4)(a) ALl welds at locetions where Lhe
stresses under Lhe loadings resulting
from “Normal® and “Upset™ piant
conditions tncluding the operating
basis eartnguake (UBE) as calculated
Ly the sum of Equations (9) and (10)
in MC- 3657 exceed 0.8

(1,65, + Sp);

IV.B.1.0.(4)(8) Al welds ot terminal ends of piping,
InC luding brancn runs ;

VB Lo g4(c) AN dissimilar metal welds,

B 1.0.(4)(d) Additional welds with nigh potential
for Cracking at structural
discontinuities® such that the tolal
nusber of welds selecled for
cxaminatfon equal to 25% of the
Circumferential welds 1n each plping
system.

Structural discontinuities 1nc lude ptr weld joints to

vessel nozzles, valve budies, pusp casings, pipe fittings

(sucn as eluows, tees, reducers, flanges, etc., confurwing

:u Al.sl Standard B 16.9) and pipe brench connections and
ittings.

IV.E b.u.(5) It examination of (1), (2), (1), amd
(1) above conducted during the first
B0 muntns reveal no Vuc idence of
slress corrosion cracking, Lhe
examinat ion frequency thereafler can
revert to 120 montn, as prescribed in
Section XI of tne ASME Boller and
Pressure Vessel Lode.

PASNY has submilted the suoseated 151 prograes for
nuncontoreing “nonservice sensitive® piping, but haes not
distinguished betwcen the ASME Code Class | and Class 7
Piping, and between Lhe ASME Code (lass 2 pipes which are Lo
be inspected per Parts IV.B.0.0. (1) and IV.E.1.b.(4) of
WIREG-031), Rev. 1. Tuerefore, PASNY's program for ASML
Code Class 2 piping camot be evalualed.

ADOTTIONAL DATA RE(QUIRED

Idealify which ASME Code (lass 2 pipe will be inspected
per Part IV.B.1.b.(4) and whicn inspect ion procedures will
be used.

(a) Ine comments on IV.8.0.0.(4) alsc apply here.

(b) Tne comments on IV.B.1.b.(4) also apply here.

(€} Tne comments on IV.8.).b.(4) alse apply here.

(d) Tue comments on IV.B.1.u.(4) also apoly here.

(5) Ine comments on IV.8.1.0.(1), (2), (1), and (4) also
apply here.
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Iv.e.!.0.(6)

Sampling plans other than those
described ia (2), (3), and (1) abave
wil) be reviewed on a case-by-case
basis.

V8.2, “Moaconfurming® Lires Inst are “Service

Sensitive®

Iv.8.¢.a. Leak

Uetection: Tne leakage detection

requiresents, described in IV.8.0).a.
above, should be lmplemented.

iv.8.2.0. Augmented Inservice Inspection:

IVv.8.2.6.(1)

Inc welds and adjolaing areas of
bypass piping of tne discharge valves
10 the main recirculation loops, and
of the austenitic stainless steel
reactor core spray piping up to and
tncluding the second Isolation valve,
shuuld ve examined st esch reactor
retueling vut or at other

schedul ulc:routms. Successive
examinat ion need not be closer than
b monatns, 1f oulages uccur more
frmnt‘y tnan 6 wonths. This
rmrlrml applies Lo all welds in
all bypass lines whether Lhe 4-inch
valve 15 kept open or closed during
operation.

(6) WMo comment made because alternat ive plans were not
evaluated.

a. Ihe comments made in Parts IV.8.1.a.(1) and
IV.B.1.a.(2) apply here.

b.  SUMMARY

PASNY nas ldentified the ASME Code Class ) “service
sensitive® piplng and their inspection methods. Tne
classification and augmented IS1 methods of the ipes
identifled by PASNY as “"service sensilive® meet E6-0313,
Rev, |.

UIFFERENCES

NUREG-0313, Rev. | requires that “"service sensitive”
plipe welds be subject to an augwented 151 program.
Selection methods for pipe welds are found In Part Iv.8.2.p.
of HUREG-0313, Rev. ).

PASNY has identifled some ASME Cude Class | plpe Lo be
Inspected as *service sensilive® pipe. The class;ﬂunm
and fnspection intervals meet NUR G-0313, Rev 1.

However, some pipe welds fdentified as ASME Code Class 1
“nonservice sensitive® pipe In Reference 9 should be
classified as “service sensitive®. Inese are discussed
under Part IV.8.1.b.

ADDITIONAL DATA REQUIRED
Nooe .

(1) Ihe comments on IV.B.2.b. also apply here.
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IV.6.2.0.(2)

IV.8.2.0.(3)

In the evenl Lhnese eraminat tons find
the piping free of unacceptatle
bndications for three successive
inspections, tne =xamination may be
extended to eacn Ih-month period
(Plus or minus by as much as

12 montns ) coincident with a
refueling outage. In tnese cases,
Lhe successive examination may be
limited to all welds in one Dypass
pipe run and one reactor core spray
piping run. If unacceptadle flaw
indications are netected, Lhe
remaining plping runs in each group
should be examined.

In the event Lhese 36-month period
exmiinat lons reveal no unacceptaple
indications for Lhree successive
tnspections, Lae welds and adjoining
areas of Lhese plping runs should be
cramined as descrived in IV.B.1.b(1)
for dissimilar metal welds and in
IV.B. 1 .u(2) for otiher welds.

Ine dissimilar meta) welds and
adjolutn' dareas of other ASME Code
Class 1 "Service Sensitive® piping
should be examined at each reactor
refuel ing vutage or at other
scheduled plant outages, Successive
examinal lons need nol be closer than
6 onins, If outages occur more
frequently than 6 wonths., Such
examinat 10n should include all
internal attachments that are aot
through-wal l welds but are welded to
or forw part of the pressure boundary.

Ihe welds and adjoining areas of
other ASME Code Class | *Service
Sensitive® piping should be examined
uslng the sampling plan described in
1V.8.1.0(2) except that the frequency
of sucn examinations should be at
€ach reactor refueling outage or at
other scheduled plant oulages.
Success ive examinations need not be
closer than 6 months, If outages
vccur more frequently than 6 months.

(2) The licensee has not furnished data on this paragraph
in his responses to MIC Generic Letter 8)-04.

(3) The comsents on IV.B.2.b. also apply here.
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Iv.8.2.0.(4)

Iv.8.2.0.(5)

iv.8.2.0.(6)

Ine adjoining areas of iaternal
altachment welds In recirculation
lalet lines atl safe ends where
crevices are formed by the welded
thermal sleeve attachment should be
examined at each reactor refueling
outag: or al olher scheduled plant
oulages. Successive examinaiions
need not ve closer than & monlhs, 1f
outages occur more frequently than
6 montns .

In Lhe event the examinatlous
descrived in (2), (3) and (4) avove
find the piping free of unacceptanle
Indications for tnree successive
Inspections, the examinalion may be
extended Lo each 36-wontn period
(plus or minus by as mucn as

12 wontns ) coinciding with a
refueling oulage.

In the event these 36-month period
examinations revea! no unacceplanle
indications for three successive
inspections, the frequency of
examination may reverl to BO-month
periods (two-tnirds the time
prescribed In the ASME Code
Section X1).

Ine area, extent, and frequency of
examination of tne augmented
Inservice inspection for ASME Code
Class 2 "Service Sensitive® lines
will be determined on a case-by-case
basis.

{4) Ine comments on IV.B8.2.0. also apply here.

(5) The comeents on IV.B.2.b. also apply here.

(6) SUMMARY

PASNY has not identified those nonconforming “service
sensilive® pipes which are to he inspected per Part
IV.8.2.b.(6) of NUREG-0313, Rev. ).

Data are needad to determine which “service sensitive®”
ASME Code Class 2 pipes will be inspected and what
tnspection procedures will be used.

DIFFERENCES

NUREG-0313, Rev. ) requires that noncontorming ASKE
Code Class 1 and Class 2 piping be sudjected to an auguwenle .
ISUavegran.  Ihe augmented I1S1 program for ASME Code
Class | piping ditfers from that required on Class 2 piping.

PASNY has submitted the augmented ISI prograw for
nonconforming “service seasitive* plping, Lut has not
distinguished between the ASME Code Class | and (lass 2
piplng. Inerefore, PASNY's program for ASME Code Class ?
Piping cannot be evalusted without more data.
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1v.8. 3.

Nondestructive Examinat ion (NUE) Requirements

Ine metnod of examination and volume of material
Lo be examined, the allowable Indicative
Standards, and cxaminalion procedures should
Comply witn the requiremesls sel fortn in Lhe
spplicadle Edttion and Addenda of tne ASME Code,
Section KI, specified in Paragraph (g).
“luservice Inspection Requirements,® of 10 (FR
S0.5%, “(odes ana Stenderas.”

In sesme Cases, e code examinat ton procedures
#ay nol be effective for detecting or evaluating
IL5LL and utner ultrasontc (U1} procedures or
duvenced nondestruclive examinal ioa tecnnigues
Wiy be required Lo detect and evaluale stress
Corrosiun Cracuing In sustenilic stalaless steel
Piping.  lapruved Ul procedures have been
developed by cerlain organizations. Inese
baproved Ul detection and evaluat fon procedures
Enal nave Deen ur Can be desonstraled to the MRC
Lo ve effective ta detecting 1GSLC should be
used In Uhe Inservice inspect bun.
Recommendat lons for the deve lopment and eventual
Yoy lemcnlation of Lhese lmproved tectmiques are
InCiuded in Part §.

GENENAL WELUMMENDAT [ONS

Ine weasures out lined in Part 11 of this document
Provide for posilive aclions thatl are consistent with
Currenl tecnnology. Tne mplesentat fon of these actions
stoule markedly reduce tne susceptintlity of stainless
steel piping Lo slress corrosion craching in BuRs. It
I recognized thatl additional means coula be used to
Iieil tae extent of stress corrosion Cracking of BWR
Pressure Doundary piping waterials and to lmpruve Lhe
verall systom wtegrity. Inese include plant design
sl operaliveal procedure Considerations 1o reduce
System capusure Lo potentially aggressive enviromaent ,
Iagroves matertal selection, special faprication and
welding tecwnigues, and provisions for volwsetric
Tspection Capabii.ly tn Lne design of weld jJoints. Ine
use uf such mcans Lo bimil TeSLL or Lo weprove plaat
sysbom nlegrity will ve revicwed on @ Case-by-Case
Basis.

3.

AUDLEIONAL [ TA REQUIRED

l.

ldentaly which ASME Code Class 2 pipe will be
faspected per Part IV.8.2.0.(6).

fdeatify the inspeclion procedures for “service
sensilive® ASME Code Class 2 pipe.

The licensee has notl furnished data om this paragraph in
his responses to MRC Generic Letter 81-04.

Ine licensee has not furnished data on this paragraph in
his responses to MRC Generic Leller 81-04,



TABLE 2

SUMMARIES OF EVALUATION
OF LICENSEE'S RESPONSES

[[.C Material Selection, Testing, and Processing Guidelines for BWRs with
an Operating License

The Power Authority of the State of New York's (PASNY's) alternative
plan proposes to replace some, but not all, the nonconforming pipe
at the FitzPatrick plant.

[V.B.1.a.(1) Leak Detection and Monitoring Systems

PASNY's description of FitzPatrick's leak detection methods is not
detailed enough to det2rmine whether they meet Section C of
Regulatory Guide 1.45,

[V.B8.1.a.(2) Leak Detection Requirements

PASNY has not proposed a requirement for shutdown after a 2-gpm
increase in unidentified leakage in 24 h into t!: Technical
Specifications for FitzPatrick.

FASNY has not proposed a requirement for monitoring the sump level
at 4-h intervals (or less). PASNY does not meet NUREG-0313, Rev. 1
in this matter.

[V.B.1.b. Augmented [SI of Nonconforming “Nonservice Sensitive" Pipe
PASNi's classification for the 22- and 28-in. recirculation piping,
12-in. recirculation riser piping and segments of the residual heat

removal (RHR) and reactor water cleanup (RWCU) piping do not meet
NUREG=0313, Rev. 1.
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Also, PASNY's augmented [SI plans for the above ASME Code Class |
"service sensitive" pipes do not meet NUREG-0313, Rev. 1.

[V.B.1.0.(3) Augmented [SI of Nonconforming "Nonservice Sensitive" ASME
Code Class 2 Pipe

PASNY has not identified those nonconforming “nonservice sensitive®
pipes wnich are to be inspected per Part [V.B.1.b.(3) of NUREG-0313,
Rev. 1. Data are needed to determine which “"nonservice sensitive®
ASME Code Class 2 pipes will be inspected and what inspection
procedures will be used.

[V.8.1.0.(4) Augmented [SI of Nonconforming "Nonservice Sensitive" ASME
Code Class 2 Pipe

PASNY has not identified those nonconforming "nonservice sensitive"
pipes wnich are to be inspected per Part [V.B.1.b.(4) of NUREG-0313,
Rev. 1. Data are needed to determine which “nonservice sensitive"
ASME Code Class 2 pipes will be inspected and what inspection
procedures will be used.

[V.8.2.b. Augmented [SI of Nonconforming “Service Sensitive" Pipe
PASNY has identified the ASME Code Class | "service sensitive” piping
and their inspection methods. The classification and augmented [SI
methods of the pipes identified by PASNY as “service sensitive” meet

NUREG-0313, Rev. 1.

[V.8.2.b.(6) Augmented ISI of Nonconforming “Service Sensitive® ASME Code
Class 2 Pipe

PASNY has not fdentified those nonconforming “service sensitive” pipes
which are to be inspected per Part [V.8.2.b.(6) of NUREG-0313, Rev. 1.

Data are needed to determine which “service sensitive” ASME Code Class
2 pipes will be inspected and what inspection procedures will be used.
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TABLE 3

OIFFERENCES BETWEEN NUREG-0313, REV.
AND LICENSEE'S RESPONSES

[1.C. Material Selection, Testing, and Processing Guidelines for BWRs with
an Operating License

NUREG-0313, Rev. | requires that NRC-designated “service-sensitive"
lines be replaced with corrosion-resistant materials. Also, lines
that experience cracking should be replaced with corrosion-resistant
materials.

PASNY has proposed replacing recirculation piping if IGSCC is found
and has replaced segments of the core spray piping. PASNY will
replace tne nonconforming parts of the control rod arive hydraulic
return piping. PASNY has not stated whether it plans to replace the
nonconforming parts of the residual heat removal and reactor water
cleanup piping.

[V.B.1.a.(1) Leak Detection and Monitoring Systems

The nine subsections of Section C of Regulatory Guide 1.45 are
discussed below.

C.1 PASNY has stated that leakage to the primary reactor
containment from identified sources is collected such that

a, the flow rates are monitored separately from
unidentified leakagc.9 and

b. the total flow rate can be established and monitored.g
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C.3

C.é

C.5

O
.
o

The FitzPatrick Final Safety Analysis Report (FSAR)

(Section 4.10,3) indicates that the reactor coolant leak
detection systems (except for the continuous radiocactivity
monitoring system) are designed to have a sensitivity of 3 gpm
or bettor.g [t is not known if the sensitivity of "3 gpm or
better" meets the recommendations in Regulatory Guide 1.45.

The primary containment leak detection systems consist of the
following.

| Orywell Equipment Drain Sump Leakage Monitoring System.
& Jrywell Floor Orain Sump Leakage Monitoring System.
. Orywell Continuous Atmosphere Radioactivity Monitoring

(includes gross particulate, focdine and noble gas
activities).9

The tnree methods recommended by Subsection C.3 of Regulatory
Guide 1.45 are present.

[t is not clear whether provisions have been made in the
FitzPatrick FSAR to monitor systems connected to the RCPB for
signs of intersystem leakage.

The FitzPatrick reactor coolant leakage systems (except for
the continuous radioactivity monitoring system) are designed
to have a sensitivity of 3 gpm or better (FSAR Section 4.10.3).

It is not clear whether the FitzPatrick airborne particulate

radioactivity monitoring system remains functional when
subjected to the SSE.
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C.7 Indicators and alarms for the required leakage detection
system are provided in the main control room. Procedures for
converting various indications to a common leakage equivalent
are available to the operators.

[t is not known whether calibration of the indicators accounts
for the needed independent variables.

C.8 It is not known whether all the FitzPatrick leak detection
systems enumerated in Reference 9 can be calibrated or tested
during operation.

C.9 The FitzPatrick Technical Specifications include limiting
conditions for identified and unidentified leakage. Two of
the leak detection systems described in the FitzPatrick
Technical Specifications (Section 3.6.0.2) are always operable.

[t cannot be determined from the above whether FitzPatrick meets all
the requirements of Regulatory Guide 1.45, Section C.

[V.8.1.a.(2) Leak Detection Requirements

NUREG-0313, Rev. 1 requires that reactor shutdown be initiated when
there is a 2-gpm increase in unidentified leakage in 24 h. For sump
level monitoring systems with the fixed-measurement interval method,
the leve! should be monitored every 4 h or less. NRC Generic

Letter 81-04 requires that the above requirements be incorporated in
the plant Technical Specifications.

PASNY has not incorporated a requirement in the FitzPatrick
Technical Specifications for shutdown after a 2-gpm increase in
leakage in 24 h., Also, tne reactor coolant leakage rate is
established once a oay.’o
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[V.B.1.b. Augmented [SI of Nenconforming “Nonservice Sensitive" Pipe

NUREG-0313, Rev. | requires that all ASME Code Class | "service
sensitive” piping be subjected to an augmentea ISI program. The
initial inspections should be carried out at eacn successive
refueling outage. NUREG-0313, Rev. | has classified the
recirculation RHR and RWCU piping systems as “service sensitive".

PASNY has classified the above nipes as "nonservice sensitive" and
has proposeu insgection plans which differ from NUREG-0313,

9
Revy, 1.

[V.2.1.0.(3) Augmentea [SI of Nonconforming "Nonservice Sensitive® ASME
Code Class 2 Pipe

NUREG-0313, Rev. | requires that nonconforming ASME Code Class | and
Class 2 piping be subjected to an augmented ISI program. The
augmented [SI program for ASME Code Class | piping aiffers from that
required on Class 2 piping, Also, augmented [S[ requirements differ
for ASME Code Class 2 pipes to be inspected per Parts [V.8.1.0.(3)
and [V.B.1.b.(4) of NUREG-0313, Rev. .

PASNY has submitted the augmented [SI program fcr nonconfor ing
“nonservice sensitive” piping, but has not dis:inguished betwee~ the
ASME Code Class 1 and Class 2 piping, and between the ASME Code
Class 2 pipes which are to be inspected per Parts [V.B.1.b.(3) and
IV.B.1.b.(4) of NUREG-0213, Rev. 1. Therefore, PASNY's program for
ASME Code Class 2 piping cannot be evaluated.

[V.3.1.0.(4) Augmented [SI for ASME Code Class | Pipe Welds with High
Potential for Cracking

NUREG-0313, Rev. | requires that nonconforming ASME Code Class | and

Class 2 piping be suojected to an augmented [SI program. The
augmenied [SI program for ASME Code Class | piping differs from that
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required on Class 2 piping. Also, augmented [S! requirements differ
for ASME Coce Class 2 pipes to be inspected per Parts [V.B.1.0.(3)
and [V.8.1.0.(4) of NUREG-0313, Rev. 1.

PACHY has submitted the augmentea iSI program for nonconforming
‘nonservice sensitive* piping, but has not distinguished between the
ASME Ccde Class | and Class 2 piping, and between the ASME Code
Class 2 pipes which are to be inspected per Parts Iv.B.1.b.(3) and
[V.3.1.0.(4) of NUREG-0312, Rev. 1. Therefore, PASNY's program for
ASME Code Class 2 piping cannot be evaluated.

[V.8.2.0. Augmented ISI of Nonconforming “Service Sensitive® Pipe

NUREG-0313, Rev. | requires that “service sensitive" pipe welds be
subject to an augmented ISI program. Selection methods for pipe
welds are found in Part [V.B8.2.5. of NUREG-0313, Rev. 1.

PASNY has identified some ASME Code Class | pipe to be inspected as
“service sensitive® pipe. The classification and inspection
intervals meet NUREG-0313, Rev. 1.7 However, some pipe welds
fdentified as ASME Code Ciass | "nonservice sensitive” pipe in
Reference 9 should be classified as “service sensitive". These are
discussed under Part [V.5.1.b.

IV.B.2.b.(6) Augmented ISI of Nonconforming “Service Sensitive" ASME Code
Class 2 Pipe

NUREG-03!3, Rev. | requires that nonconforming ASME Coce Class | and
Class 2 piping be subjected to an augmented 'SI program. The
augmented (5 prog=am for ASME Code Class »iping differs from that
required on Class 2 piping.

PASNY nas submitted the augmented [SI program for nonconforming
“service sensitive" piping, but has not distinguished between the
ASME Code Class 1| and Class 2 piping. Therefore, PASNY's program
for ASME Code Class 2 piping cannot be evaiuated without more data.
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TABLE 4

ADDITIONAL DATA REQUIRED
OF LICENSEE

[1.C Materiai Selection, Testing, and Processing Guidelines for BWRs with
an Operating License

[nagicate if tnere are any plans to replace the residual heating
and reactor water cleanup piping if evidence of [GSCC is found.

[V.8.1.a.(1) Leak Detection and Monitoring Systems

1. Indicate whether provisions have been made in the
FitzPatrick FSAR to monitor systems connected to the RCPB
for signs of intersystem leakage (Subsection C.4 of
Regulatory Guige 1.45),

e The FitzPatrick FSAR (Section 4.10.3) indicates that the
reactor coolant leak detection systems (except for the
continuous radioactivity monitoring system) are designed to
rave a sensitivity of 3 gpm or better. Please give, if
possible, a more precise figure than “3 gpm or better”.
(Subsection C.5 of Regulatory Guide 1.45).

- [ndicate whether calibration of the indicators accounts for
the needed independent variables (Subsection C.7 of
Regulatory Guide 1.45).

4, [ndicate whether the FitzPatrick airborne particulate
radioactivity monitoring system remains functiona! when
subjected to SSE (Subsection C.6 of Regulatory Guide 1.45),



. [ndicate wnich leak detection systems 3n FitzPatrick can be
calibrated or tested during operation (Subsection C.8 of
Regulatory Guide 1.45).

6.  Indicate if the leakage detection system sensitivity meets
Requlatory Guide 1.45 (Subsection C.2 of Regulatory
Guide 1.45).

[V.8.1.a.(2) Leak Detection Requirements

Indicate if there are plans to incorporate the recommendations of
Part [V.B.1.a.(2) into the FitzPatrick Technical Specifications.

[V.8.1.b. Augmented ISI of Nonconforming "Nonservice Sensitive" Pipe
None.

[V.B.1.0.(3) Augmented I[SI for ASME Code Class ! Pipe welds Having a
Design Cumulative Fatigue Usage Factor of 0.4 or More

[dentify which ASME Code Class 2 pipe will be inspected per
Part [V.8.1.b.(3) and which inspection procedures will be used.

[V.B.1.b.(4) Augmented ISI of Nonconforming “Nonservice Sensitive" ASME
Code Class 2 Pipe

Identify wnich ASME Code Class 2 pipe will be inspected per
Part [V.B.1.b.(4) and which inspection procedures wiil be used.

[V.8.2.b. Augmented [SI of Nonconforming “Service Sensitive" Pipe

None.
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[4.8.2.0.(6) Augmented [SI of Nonconforming “Service Semsitive" ASME Code
Class 2 Pipe

¥ igentify wnich ASME Code Class ¢ pipe will be inspected per
Pm XV.B.Z.D.(G) .

2. [dentify the inspection procedures for “service sensitive”
ASME Code Class 2 pipe.
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