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ABSTRACT

NUREG-0213, Rev. 1, Technical Regort on Material Selection and
Processing Guidelines for SWR Loolant Pressure Jouncary S.o1n ,» 15 thne NRC

" S revised acceptaole metnods tO reguce intergrarylar stress corrosion
cracking in ooiling water reactors. The responses to NRC Generic
Letter 31-04 of tne Boston Edison Company concerning wnetner its P{igrim
Vuc lear Power Station Unit | meets of NUREG=0313, Rev. | are evaluated oy
EGAG [danho, Inc. in this report. Particular attention was given tne leak
detection systems described in Requlatory Guide 1.45, Reactor Coolant

Pressure 3oundary Leak Detection Systems, referenced by Parts 1V.8.T1.a.(1)
and (2] found on pages 7 and 3 of *UREE-03I3. 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,

Office of Nuclear Reactor Regulation, Division of Licensing, by £G&G ldaho,
Inc., Materials Engineering Branch.

The U.S. Nuclear Regulatory Commission funded the work under the
authorization, 8&R 20 19 10 11,

i1



SUMMAR Y

NUREG-0313, Rev. 1, Technical Renort on Material Selection and
Processing Guidelines for BWR .o0lant Pressure 3oundar, riping, 1s the NRC
Stafr's revised acceptanle methods to reduce Thtergranular stress corrosion
cracking in poiling water reactors. The responses to NRC Generic
Letter 31-04 of the Boston Edison Company concerning whether its Pilgrim
Nuc lear Power Station Unit | meets of NUREG-0313, Rev. i are evaluated b

EGAG [dano, Inc. in this report. Particular attention was given the lea
detection systems cescribed in Requlatory Guide 1.45, Reactor Coolant

Pressure Boundary Leak Detection Systems, referenced by Parts 1V.B8.1.a.(1)
and (] found on pages 7 and B o?"‘m =0313, Rev. 1.
As may be observed in the following table, Pilgrim Nuclear Power

Station Unit | Joes not meet any of the parts of NUREG-0313, Rev, |
evaluated in this document.

The following table is a synopsis of the EG&G [dano, Inc. evaluation of
Boston Edison Company's response to NRC Generic Letter 81-04.

Additional
Part of NUREG-0313, s ..
Rev. | Evaluated Evaluation Required Discrepancy
Section [I.
1.6, Provides alternative to Yes Minor
NUREG-0313, Rev. 1
Section [II.
Section [V.
IV.B. Provides alternative to No Minor
NUREG-0313, Rev. |
[V.8.1.a.(1) Provides alternative to Yes Major
NUREG-0313, Rev. |
[V.8.1.a.(2) Does not meet NUREG=-0313, No Major
Rev, |
IV.8.1.b. Provides alternative to No Minor
NUREG-0313, Rev. 1
[V.8.1.0.(3) 0id not provide data in Yes Minor
response to NRC Generic
Letter 81-04
[V.B.1.b.(4) Did not provide data in Yes Minor

response to NRC Generic
wetter 31-04

iii



Adgitional

Part of NUREG-0313, & Data .
Rev. 1 Evaluateq fvaluation Required Jiscrepancy
N2 0 The comments for Parts [V.3.1.a.(1) and IV.B.1.2 (2)
apply here,
Iv.8.2.b. Provides alternative to No Minur
NUREG-Q313, Rev. |
IVv.8.2.0.(6) Did not provide data in fes Minor
response to NRC Generic
Letter 31-04

Section V.

3See Tables | and 3 for additional information.

OSee Tables | and 4 for additional information.

iv
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TECHNICAL EVALUATION OF INTEGRITY CF
THE PILGRIM NUCLEAR POWER STATION UNIT 1
REACTOR COOLANT BOUNDARY PIPING SYSTEM

l. INTROOLCTION

[ntergranular stress corrosion cracking (IGSCC) of austenitic
stainless steel (SS) piping has heen observed in boiling water reactors
(BWRs) since Decemper 1965.] The NRC established a Pipe Crack Study
Group (PCSG) in January 1975 to study the problea.2 The PCSG issued two
documents, NUREG-75/067 Technical Report, Investigation and Evaluation of
Cracking in Austenitic Stainless Steel Piping of Boiling Water Rcactorgji
and an implementation document, NUREG-0313, Rev. 0.° 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 Lignt Water Reactor Plants‘ and NUREG=-0313, Rev. 1,

Technical Report on Material Selection and Processirg Guidelines for BWR
Coolant Pressure Boundary Piping.” NUREG-0313, Rev. | is the
imp lementing document of NUREG-0531 and discusses the augmented inservice

inspection (ISI) and leak detection requirements “for plants that cannot

comply with the material selection, testing, and processing guigelines" of
NUREG-0313, Rev. 1.5

NRC Generic Letter 81-04 requested each licensee "to review all ASME
Code Class 1 and 2 pressure boundary piping, saie ends, and fitting
material, including weld metal to determine if (they) meet the material
selection, testing and processing guidelines in" NUREG-0313, Rev. 1.6
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, Boston E£dison Company
submitted a letter on July 8, 1981.7 A request for information from tne
NRC staff elicited another letter from Boston Edison Company on May 20,
1983, % EGAG ldano personnel evaluated these responses, and this report
provides:

I. A brief summary of the licensee's response to each part of NUREG-0313,
Rev. |,

2. A giscussion of areas where the licensee does not meet the guidelines
or requirements of NUREG-0313, Rev. R

3. A prief discussion of the licensee's proposed alternatives to
NUREG-0313, Rev. 1; however, no determination of acceptability is made
on these alternatives.

4, An identification of all areas where the licensee has not provided
sufficient information to Judge the licensee's program,

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

b The licensee's proposed Technical Specifications to implement the
requirements, with the exception of the leak getection requirements in
NUREG-0313, Rev. 1, Sections [v.8.1.(a)(1) ana IV.B.1,(a)(2).

2. The acceptanility of licensee-proposed dugmented inservice inspection
(ISI) sampling criteria.

a. Part Il of NUREG-0313, Rev. | contains guidelines; Part IV contains
requirements,



3. Credit for past operating experience and inspection results.

4. The acceptability of induction neating stress improvement (IWSI), heat
sink welding (HSW), and weld overlay as alternates to augmenteu [SI.



2. EVALUATION

2.1 NUREG-U313, Rev. | Guidelines

The guidelines and requirements outlined in NUREG=0313, Rev. 1 form
the Dasis of this evaluation. The NUREG-0313, Rev. | guidelines are found
in Parts [11 and V and the requirements in Parts [I and IV 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 [V deals with leak detection and
inservice inspection requirements of nonconforming (i.e., not meeting the
Juideiines of Part [l of NUREG-0313, Rev. 1) piping. Part V discusses
general recommendations.

2.2 Discussion of Tables

Table | has the complete text Parts [l througn 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 tne licensee's responses,
I1sts the differences between the licensee's proposed implementation
prog-am and NUREG-0313, Rev. 1, and identifies the additional data required
to evaluate the licensee's response.

Many sections in Parts [l througn [V of NUREG-0313, Rev. | are not
discussed in the right nand column. [n these cases, one of the comments
below will be used.

0 Not applicaoie because 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,

Q No comment made because alternative plans were not evaluated.

Table 2 lists the summaries of the licensee's responses to NRC
questions on implementation of NUREG-0313, Rev. | guidelines. Therefore,
in Table 2 the reader is able to read all the summaries in one table
#ithout having to search Table | for all the summaries. The same
compilation applies to Tables 3 and 4. Table 3 lists 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
imp lementation program. Al! the items in Tables 2, 3, and 4 are listed in
their respective tables in the order they appear in Table 1,

2.3 Uiscrepancies

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

[f the alternate proposal to leak detection does not meet the
requirements in NUREG-0313, Rev. 1, it was considered a major discrepancy
because NRC is not considering major modifications to those requirements.
An example of a major discrepancy is a licensee's not proposing Technical
Specifications to implement leak detection requirements in NUREG-0313,
Rev. 1,

Only major discrepancies are Iisted in the Conclusions section.



3. CONCLUSIONS

doston tdison's Pilgrim wuclear Power Station plant nas the following
major discrepancies:

[Vv.8.1.a.(1) Leak Detection and Monitoring Syctems

BECO'> description of Pilgrim 1's leak detection methods
indicates they do not meet Section C of Regulatory Guige 1.45,

[V.8.1.2.(2) Leak Detection Requirements

8ECo has not proposed a requirement for shutdown after a 2-gpm
increase in unidentifiea leakage in 24 h into the Technical
Specifications for Pilgrim 1,

8ECo has not proposed a requirement for monitoring the sump level
at 4-h intervals (or less).

8ECo does not meet NUREG-0313, Rev. 1 in this matter.

There are minor discrepancies as well as the major ones listed above.
These minor discrepancies are not listed here. However, while the
licensee's alternate proposals that nave been classified as minor
discrepancies might be acceptable under the anticipated revision of
NUREG-0213, Rev. 1, it should not be inferred that approval of those
alternate proposals has been given.

The licensee has not supplied sufficient information to evaluate his
responses to topic [I.C., [V.B.l.a.(1), IV.8.1.b.(3), IV.8.1.0.(4),
IV.8.2.a., and [V.8.2.b.(6). Table 4 lists the required information for
each topic.



TABLE 1.

HEVIEw OF CICENSEE'S RESPONSE TU NMC GEMERIC
LETTER B1-04

Excerpts from NUREG-U3I3, Kev. |

IMPLEMENTATION OF MATERIAL SELECTIUN, TESTING, ANy

ESSTNG GUTOEL TNES

1.c.

For plants under review, but for which a
construct lon permit has not been issued, all ASME
Code Class 1, 2, and 3 lines should conform to Lhe
guidelines stated tn Part 111,

For plants that have been issued a comstruct lon
permit but not an operating license, all ASME Code
Class 1, 2, and 3 lines should conform to the
Quidelines stated in Part 11l uniess 1L can be
demonstrated Lo the staff that tmplementing the
guidelines of Part 1l would result in undue
hardship. For cases in which the guldelines of
Part 111 are not complied with, additional
®easures should be taken for Class | and 2 lines
In accordance with the guldelines stated in

Part IV of this document.

For plants that have been issued an operatling
license, NRC designated "Service Sensitive® lines
(Part IV, 8) snould be modifled to conform to the
guidelines stated in Part 111, to the extent
practicable. Mhen “Service Sensitive” and olher
Class | and 2 lines do not meel the guidelines of
Part 111, additiona! seasures should be Laken in
accordance wilh the guidelines stated in Part IV
of this dewment. Lines that experience crocking
during service and require replacement should be
replaced with piping that conforms to the
guidelines stated n Part 111,

EGBG 1dato Evaluation--Pilgr e Nuc lear Station tnit |

A.  Not applicable because the construction permit for Lhis
plant has been issued.

B. Not applicable because Lhe uperating license for Lhis
plant has been Issued.

€. suwaky

Boston kdison Company (BtLo) 1s not planaing te replace
nonconforming "service semsitive® lines at Piigrim, but Is
evaluating induction healing stress improvement and heal
sink welding to reduce the possibility of 16500, Btlo has
presented an alternative tu NUREG-USI), Rev. |.

OIFFLRENCES

NUREG-U31 3, Rev. ) requires thot NRC -des iynated
nonconforming “service sensitive” lines be replaced with
Corrosion-resistant materials Lo the extent practical.

Also, lines that experience cracking <hould be replaced with
corrosion-resistant materials.

BECO is not planning to replace nonconforming "service
sensitive™ lines. lastead, BtLou is evaluating induct ion
heating stress daprovement (1HS1) and heat sink welding
(H5W) to reduce the possidbility of 16ML,



SUMMARY OF ALCEPTABLE METHODS 1O MINIMIZE (RACK
SUSCEPTIBILTTY--WATERIAL SELECTION, TESTING, Ao
PROCESSING GuloeCTMeS

—_——

HILA. Selection of Materials

Galy those materials descrited \n Paragraphs |
and 2 below are acceplable Lo the NR( for
installation in BuR Code Class 1. 2, and )
PIping systems. Other materials may be used when
evalusted and accepled by the MRC .

HIEA L. Corrusion-Kesistant Materials

ALl pipe and fitting material including safe
ends, thermal <leeves, and weld metal should
be of & type and grade Lhat has been
demousirated Lo be hignly resistant Lo
oxygen-assisted stress corrosion in the
as-installed condition. Materials that have
been 5o demunsirated include ferritic steels,
“Muc lear Grade® sustemitic stainless steels,*
Types 3041 and 3160 austenitic stalnless
steels, Iype (F-3 cast stamnless steel,

Iypes CF -8 and (F-8M cost austenitic stainless
steel with ot least 5% ferrite, lType 3081
stainless steel weld wetal, and other
austenilic stainless steel weld metal with at
least 5% ferrile contenl . Unstavilized
wioughl sustenttic stamdess steel without
controlled low Cartun nas not been so
demonstraled excepl when Lhe plping is In the
sobut ton-annealed condition. Tne use of such
waterral (1 e., regular grades of Types 304
and 116 stainless steels) should be avoided.
I such waterial 1s used, the as- installed
pip o Juding we lds should be in the

solut b annealed condition. Where regular
grades of lypes WM and 3116 are used and
welding or heat treatment 1s required, special
Weasures . such 25 those descrived in

Part 1110, Processing of Materials, should ve

ADOLEIUNAL GATA KEQUIRE D

I Indicale which nonconfurming “service sews it ive”
Piping will be subjected to M5 sud HSH.

2. Supply tee specifications for the 1HSE and HSH
processes proposed Lo being used.

Ihe dicensee has not furnished dats on this Par agi aph
in nis responses Lo MRE Generic Lletter B1-04. See
Comment on Part 11.0. above.

The comments on [1E.A. also apply here.



Laken to ensure that 1650 will not occur.
Such measures may inc lude (a) solut1on
snncal lng cubsequent Lo the weld or heat
treatment, and (1) weld cladding of materials
to be welded using procedures Lhal have been
demonslirated Lo reduce residual stresses and
sensitizot lun of surface materials.

*Inese maler lals have controlled low carvon (0.02% ®ax) and
witrogen (0.1% max) contents and meet all requirements,

toc luuing mechanical property requirements, of ASME
specification for reguler grades of Type 304 or

Jio stainless steel pipe.

FHA.c. Corrosion-Res siant Sate Ends and Tnerwal 2. The comsents on 111.A. also apply here.
STeeves

ALY unstanilized wronght sustenitic statnless
steel moterials used for safe ends end Lhermas |
s leeves without contrulled low carbon contents
(L-grades and Nuc lear Grade) should be i the
solut lon-anncaled condition. It as a
Consequence of fabrication, welds jolning
these materials are not solutlon annealed,
they should be made between cast (or weld
overlaid) sustenitic stainless steel surfaces
(5% minimum ferrite) or other materials having
high resistance to oxygen-assisled stress
corvosion. Ine joint design must be such that
any high-stress aress in unstabilized wrougnt
austenitic stainless steel without controlled
low Carbon content, which may become
sensitized a5 a result of the welding process,
IS not evpused Lo Lhe reactor coolant.

Thermal sleeve attachments thet are welded Lo
the pressure boundary and form Crevices where
hpur iLies may accumulate should not be
cxposed Lo @ BWR coolant enviromnsent .

B lesting of Materials B.  Ihe licensee has not furnished data on Uhis parsgr aph
In Wis responses 1o MRC Gemeric Letter 81-04.
For new installation, tests should be wade on all
regular grade stainless steels Lo be used In tne
ASME Code Class ), 2, amd 3 piping systews Lo
demunstrate thal Lne material was properly
anmealed and 1s wot susceptivle to 165CC. lests
Lhal have becn used Lo delermine Lhe
susceptinility of 165CC include Practices A*
and £** of ASIM A-2862, “Recomsended Practices for



0l

Betect Susceptivility to Intergs anular Attack
tu Stemmless Steels” and the electrochemical
potentiok inel ic resctivation (EPR) Lest. Tne £PR
Eest 15 mol yel accepled by the NRC. If the EPR
Lest 15 used, the scceplance criteria applied wust
be evalusted snd sccepled by Lhe NRC on a
Lase-by-Case basls.

Froctice A--Oualic acid eton test for classif icat lon of
cloh struciures of staindess steels.

“Prectice £--Lopper -copper sulfate-sulfuric acid test for
detecting susceplivility to tntergramular sliack In
slatnless steels.

H.c.

Processing of Materials

Corrusion-resistant cladd witn 3 duplex
microstructure (53 minimss ferrite) may be Hed
to the ends of Type 304 or 316 stainless stee

plpe for the purpose of avoiding 165CC at
weldments . Such Cladding, wnich Is inteaded to
(4) winimize the HAZ on the pipe tnner surface,
(b) move the HAZ away from the nignly stressed
FEGion meal Lo bhe atlachment weld, and

(<) 1selate tne welduent from the eavironmen! | way
be applicd under the lollowing condit lons:

HEC 0 For witia) construction, provided that all of

the piping 15 solulion snealed after Cladding.

T4 For repair welding and madif icat ion to

ta-place systews in operating plants and
plants wnder construction. When the repair
welding or wadif icat ion requires replacement
of pipe, the replacement pipe should ve
solution snncaled after ladding.
Correston-resistant cladding spplied in the
"freld® (i.e., without subsequent solut ton
anncaling of the pipe) 1s acceptable only om
that portion of the pipe thal has wot been
removed from the piping system. Othwer “flela”
applications of corrosion-resistant cladding
are nol scceplable.

Other processes thal have been found by
bavoratory tesls Lo minimize stresses and
IGSLE im austenitic stainless steel weldment s
tac bude bududc Lion heat strest laprovesent
(WI51) and heal s welding (HSH) .  Althougn
the use of these processes as an allernate to
augmcnled inscrvice inspection i1s not yet
silepled by Lhe BRC, Uhese processes may be

€.

The licensee has not furnished data on this Par agr aph
in nis responses to MRC Generic tetter 81-04. See
Commments on Part 11.C. above.

Ihe Comments on 111.C. also apply nere.

Ihe Comments on 111.C. alse apply nere.
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permissitle and will be cons ldered on a
CEVS-By-Cae Basis provided scceptasile
Supp - Thee data are submitted to Lhe MR( .

e, INSERVICE INSPECEION AND LEAs D TEC! I0M RE ANEMENTS
Fuk s WITH VARYING DEGREES Nt 10
WATERTA SELECTION, TESTING, AND PROCESSING GUl0se IS

-——— e

IA.  For plants whose ASME Code [ lacs I, 2, end 3
Pressure boundar y 'Ooh“:u tne guicelines of
Part 111, no sugmnled vice inspect lua or
leas detect ion requirements b=yond those specifled
tw the 10 OFR ﬂmd'). *Inservice | tion
Reguirements™ and plant lechnical Specif ications
fur leskage detect lun are necessary.

IV.5. ASME Cove Class | and 2 pressure boundary piping
hal does not meel guidelines of Part 111 is
dusignaled “Konconforming” end susl have
sdditional Inservice inspect lon and mure SLringent
leak detection requirements. Ine degree of
sugecnied inservice inspection of such piplag
depends on whelher tne specific “Noncouforming”
PI1oing runs are classified as "Service
Semsilive.® Ine “Service Sensitive® )ines were
and will ve designated by the MHC and are def ined
45 those Lhal nave experlenced cracking of a
Qeneric nature, or that are considered to be
Particularly susceptivle to craching because of a
Comtiinat ion of nigh local stress, material
Condition, and high oaygen Content in the
relatively stagnent, intermitient, or low-f low
covlant. Currvently, for the nonconfocming ASME
Code Class 3 piping, no saditiona) inservice
inspect lon beyond the Section ¥1 viswa)
examinal lon Is required.

Exomples of plping considered to be “Service
Sewsitive® iaclude but are not limited to: core
Spray lines, recirculation riser lines,*
fecirculat ion bypass lines (or pipe

Catens lons/slub tubes on plants where Lhe b s
Fines have oeen rowoved), comtrol rod Jrive RD)
hydraulic return lines, isolal ion Condenser ines,
recirculatl lon nlet lines ot safc ends where
Crevices ore forwed by Lne welded tnermal s leeve
Slachmnts, and shulduwn heal exchanger |ines.
It Cracking shuuld later ve founs in o particular
Piping rua and Considered Lo be generic, it will
be designeted by the MKC o5 "Service Semsilive.”

“Smce no 16500 has been observed n the dumestic plants and
bn vivw of the possitle high radiat ton expusure Lo the
tuspeclion personne |, curvel llame and monilor ing means
olher than those spec il ied in Secllon IV of Inls repurt for
vecirculation riser lines i1l be considersd on o
Case by Cave hasis.

Al Ine licensee has wot fureished dala on this Par agr aph
in his responses Lo MRC Generic Letier ' -04.

8. SuMuRy

BECo mas classifred various portions of the
recirculation system reactor waler ¢ leanup systes, and Rue
system as nonconforming "nonservice sensilive®, whereas all
these systems should be nonconforming *service sens it ive®
because MRC considers the recirculat lon systew as “service
sensitive™. BECo nas presented sn alternative to
NUREG-03)13, Rev. ).

DL FERENCES

MUREG-0313, Rev. 1 has given cxamples of “service
sensitive” piping In Part IV.8. Part IV.B. further states
that should any 16SCC be found ie a particalar piping run
nd be considered generic by the MRC, it will pe des ignated
o5 "service semsilive™. 1GSEC mas recently been found in
the recirculation system piping and the RIR systems.
Inerefore, both Lhose systems should be "service sens it ive”.

BEio has classified the folluwing part lons of selected
systems as nonconforming “nonservice sensilive®:

I Ine recirculation system ¢ ircumferent tal pipe
welds - -exc luding the noszle Lo safe eods, the
bypass Cap welds, and the riser lines.

2. Ine reactor waler clesnup system from the residual
heal removal (RIR) Lie-10 1o vulbosrd isolat jun
valve 1201-5,

3. The R system from outbosrd isolat fon valves
H001-29A and B to the discharge of recirculat ion

loops A and B, respectively. ¥
All Circamferent 12l welds in nonconforming pipe in Lhe
recirculatlon system are “service sensilive®. A S0, the Rim
system from the vecirculation systow loups to the oulboard
isolat ton valves are “service sewsilive”.
NUDTTIONAL DAIA REQHIRED

B |



Leshoge delocl lon ond sugmented Inserviie
spection ' cosirements for “NBuaconforsing” |iec.
and “Noncontorming, Service Sensitive” lincs are
spec if led velow:

8.1, “Nuacoafurming” | ines That Are Mot “Service
Seasilive™ =
Lesk Beteciton: Ine reesctor coolant
leabage detection systems should Le
oper aled under tne Tecnnical Specificat ton
requirements Lo enhance the discavery of
wn Hiled leatage Lhatl way tac lude
Lwrough-wall Cracks developed in
austenitic statuless steel piping.

8. 0.a. (1) Ine lesrage detetion system provided
should include sefficient iy diverse leak
dutecilon methods wilh sdequale
Sensilivity te detecl and measure smell
lesss 1 & timely manner and Lo M“‘
ihe b‘c: sources wilhin the practice
Timits. ceplatble leskage detection and
waniloring systems are described in
Section C, latory Position of
Regulatory Gu 1.45, *Reactor Coolamt
Préssure Boundary Leakage Detect lon

Systoems .~

Particular attention should be given to
upgr ading end col.'le those leak
detection systews that will provide prampt
indication of an lacrease in leas cge rate.

Uther cquivalent leas delect ton and
collection systems will be reviewed on o
Case-by case Lasis .

(1) Summany

BECa's descriplion of Prigrim 1's leak detect hon
-u-‘z indicates they do not meel Section ( of Regulatory
Cutde .45,

DIFFERENCES

The aine subsectlons of Section C of Regu'latory
Guide 1.45 are discussed below.

c.

€.2

.3

BECo nes stated that leskage to the P lmary
feaclor contalnment from identifled sources 1s
collected such that

4. tne flow rates are -1““ separstely from
unident if led leakage ,? snd

b. the total ‘lu- rale can be established and
won ilored |

I 1s ot clear from the Pilgrim i Final Salety
Analysis Report (FSAK) that wntdent if ted leskage
Lo the primery res tor contalmment Can be
collected and the flow rate monitored with an
accuracy of | gpm or belter,

Ihe primary containmcnt leak detect ion methods in
Filgrim | consist of the following:

o, Floor and equipment drain SAp S
b, Drywell atmospheric radiat lon monitors

1) Particulste
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<) Gaseous
1) Nalogen.
€. Drywell lemperature and humidity recorders. 8

ine Pilgrim | primary contaimecat leak delect ion
wcthods meet Section (.3 of Regulatory Guide ).45.

C.4 It is not clear whelner provisions have been made
In the Pilgi o | FSAR Lo mmilor systems conmec!ed
o s UM G siges o7 Intersysiem lest age.

C.5 It Is not known whether the Pilgrim | primary
containment leak detection methods can delect a
leakage rate, or Its equivalent, of | gpa in less
than | n.

C.6 Tne Pilgrim | atrborne particulate radiocactivity
wonitoring system dne‘ aol remain funct lonal when
subjected Lo the SSE.

C.7 lndicators and alarms for the required teakage
detection system are provided in the maln control
room. It is not clear from the Pilgrim | FSAR
that procedures for converling various Indicetions
Lo & common leakage equivalent are avatlable to
the operators.

It 15 not known whether calinration of Lhe
indicators accounts for the nceded 1ndependen t
varfables.

C.8 Only the particulate and halugen atmospher ic
radlation monitors in Pilgrim | can be calibrated
or Lested during operation. Ine other leak
detection systews cannot be calibrated or tested
dur ing uperat jon.®

C.9 Tne Pilgrim | Technical Specifications include
Himiting conditions for identified and
unident it ied leskage.

Pilgrim | does not meet all the requiresents of
Regulatory Guide 1.45, Section C.

NIOITIONAL DAIA REQUIRED

L. Indicale whelher provisions have been made in the
Pilgrim | FSAR to monitor systews comnecled to the
KLPB for signs of tntersyslem leakage (Subsect ion
C.4 of Requlatory Guide 1.45).
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IV.B.1.a.(2) Plant shutdown snould be initiated for

tnspection and corrective action when any
leanage detection system indicates, witnin
a period of 24 hours or less, an increase
In rate of unidentified leakage in excess
of Z gallons per minute or Its equivalent,
or when Lhe total unidentifled leakage
allatos a rale of 5 gallons per minute or
Its equivalent, whichever occurs first.
For swap level wonitoring systems with
fixed-weasurement interval method, thne
level snould be munitored at 4-hour
intervals or less.

V.81 a.(3) Unidentifled leakage snould include all

leakage other than:

v & Indicate whether calibration of the indicators
accounts for the necded independent variasbles.
Also, Indicete 1f there are procedures tor
Converting various Indications to a common leskage
equivalent available to the operators
(Subsection C.7 of Regulatory Guide 1.45).

| = Indicate If unidentified leahage to the primary
containment can be collected and the flow rate
monilored with an accuracy of | giee or better
(Subsection .2 of Regulatory Guide 1.45).

4. Indicate If the Pilgrim | primary contalnment leak
detection methods can detect o leskage rate, or
Its equivalent, of | gpm In less than | &
(Subsection C.5 of Regulatory Guide 1.45).

(2) SuMaARY

BECo nas nol proposed a requirement for shuldows afler
4 2-gpm Increase In unideatified leakage in 24 b into the
Technical Specifications for Pilgrim 1.

BECo has not proposed a requirewent for wonitoring the
swnp level at 4-n Intervals (or less).

BECo dues not meel MREG-0113, Rev. | in this malter.
DIFFERENCES

NUREG-0313, Rev. | requires that reactor shuldown be
Initiated when there Is & 2-gpm Increase in unident if fed
leakage 1n 24 0. For s level monitoring systems with the
fixed-measurement Interval method, the level should be
@onitored every 4 h or less. MRC Genertc Letter B1-04
requires that the above requirements be incorporated In the
plant Tecwnical Specificat fons.

Btlo has mut sroposed a requirement for shutdown for a
7o decrc e b unident if led leakage tn 24 b tn the
Prigrim | Jecwarcal Specifications. Ihe wonitouring of
leaq‘ monitoring systems {s pervformed once a shift
(8 n).

ADUTTIONAL DATA REQUIRED
None .

(3) BECo's definition of unidentified leakaye for Pilgrim |
meets NUREG-0i13, Rev. | (FSAR Section 4.10.13).
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V.. ).a.(1)(a) Lesmage into Closed systems, such o
P seal or valve packing leaks tha'
are coplured, flow metered, and
Conducled Lo o sump or collecting
Lok, or

B 1.a. (5)(n) leakage Into the contalmment
atmosphere from sources Lhet are bolh
specifically localed and known ¢ilher
not to laterfere with the operalions
of unidentified leskage monitoring
sgu-scrnt to be from a
through -wall crack in the piping
within the reactor coolant pressure
boundary .

Iv.8.1.0. Augucnted laservice Inspection: Inservice
inspection of the “Nonconforaing,
Nonservice Sensitive® lines should be
conducted 1n accordance with the following

program:*

“inis prograe 15 largely taken from the requirements of ASME
Borler & Pressure Vessel Code, Section LI, referenced in the
paragrapn (b)) of 10 LFR 50.%5a, “Codes and Standards.”

(2) Ine coment on IV.B.1. 3. (3) also apply heve.

(B) Tne comeents on IV.8.1.a.(3) also apply here.

BECo has adopted an inspection interval of 80 moaths
for all monconforming *nonservice sensitive® welds.
However, BECo has not classified the welds correctly, as
ment loned In Paragrapn IV.B. sbove.

BECO has presented an allernate proposal to MRLG- 0313,
Rev. ).

DIFFERENCES

NUREG-0313, Rev. | includes requirements for sugmented
151 intervals for “nonservice sensitive” and “service
sensitive® plpe. Tne augmented IS] requirements for
“service sensitive® pipe are wore stringent than those for
“nonservice sensitive” pipe.

In Paragraph IV.8. sbove, the pipe that BELoe cons idered
“nonservice sensitive® was tdentificd. It was found that
Some of Lhose plpes--the recirculation system and the RIN
system from the recirculation sy tem to the oulboard
fsolation valves- should be classified as "service
sensitive®™ and should be subjected to augmented IS for
“service sensitive® pipe. BECo did notl meet NREG-04) 3,
Rev. | 1a tnis wmatter.

The pipes that are considered “nonservice sensitive®
will be subjected l' an augmented IS1 program thatl meets
MUREG-0313, Rev. 1.

ADULTIONAL DATA REQUIRED

None .
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WB. Vo (i) For AN (ude (lass | components and
Piping, coch presswre-retaining diss milar
®els? wld subject 1o Yservice tnspect lon
Fegeiresunts or Secoiwn 1] should be
ex_atned ot least once in no mare than
BE montis (fwo-thirds of the tlhee
prescrived to tee ASME Botler and Pressure
Wesseld Lode Section Xi). Swcn examinal fon
should e bude ol internal attachment
welds Lhal ar: wot thwough-wall welds but
e welded te oo form part of Ihe pressure
Blandary .

1e8. 0.6 (<) Ine tollowing ASME Code (lass § Pipe welds
SUbJeCl Lo service mspect on
requirements of Section Il should ve
erxamined 4t least once 1n no more than
HU moning

I8 Y o (2)1a) AN woids ot terminal ends® of pipe
at vessel nozzies;

*lerminal ends are the extremities of piping rums taat
Comnect Lo strucivies. components {such as vessels, pumps
valves) or pipe aucaors, escn of which acks as rigid
restraints or provides at least two degrees of restraint to
piping tnermal expansion.

I8 1.0 (2){e) AN welds having & design Combined
Primary plus secondary stress range
of Z.C!. or more,

B Ve (2Mc) ALl welds having o design cumulal ive
fatigue usage factor of 0.4 or wore;
and

V.8 Lo (2Me) Sufficient additions] welds with aign
potential for Ccrecking Lo meke Lhe
totel equal Lo /58 of (he welds in
cah piping syslem.

B L. (3) Tne following ASME Lode Class 2 pipe
welds, sutject Lo inservice inspect lun
Fequirescnts of Section X1, 1 residual
heal remuval sysloews, ewergency core
couling systems, and Contaimment aeat
removal systews should be examined of
least once in no wore thas BO moaths

(V) e commnts va V.8 0.0 atse apply here

(2} Ine comments on IV.8.1.0. alse spply here.

(a) The comments on IV.8.0.0. also apply here.

(6) Tne comments on IV.B8.1.0. also apply here.

(€} Tne comments on IV.8.1.0. alse apply here.

(4] The comments on IV.B.1.0. alse apply here.

(3)  Sweway

BECo nas wot identified those wonconforming “nonseryice
sensilive™ pipes which are Lo be inspected per Part
TE.B. 0.0, (3) of MREG-0313 Rev. | Nats are needed Lo
Tl b et Tacesc vice sensitive™ ASME Code (lass 7
Pipes will ve w pecled and whatl uspect fon procedures will
be used.
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V.B. 1 .o.(3)(a) AN welds of the terwinal ends of
pipe at vessel nozzles, and

V.. Lo (3)(p) At least 10 o the welds selected
proportionately from the following
categories:

.8 o (3)(0) (1)

IV.B. Vo (3)(p)(i1)

IV.E Vv (3)(u)ii)
IV.B. L. (3)(o)(iv)

Circunferential welds at
locaiions where the stresses
under the loadings resulting
from any plant co~ditions as
colcuﬁ{ed Ly the sum of
Equations (9) and (10) in
NC-3652 exceed

0.8 “.IS,. * S‘,;

WNelds ot terwinal ends of
piping, including dranch runs;

Dissimilar metal welds;

Welds at structural
discoul inuities; and

DIFFERENCES

NUREG-0313, Rev. | reguires that nonconforming ASME
Code Class | and Class 2 piping be subjected o an suguented
IS] program. The augmented 1S program for ASME Code
Class | piping differs from that required on Class 2
piping. Also, augmented ISI reguirements differ for ASME
Code Class 2 pipes to ve Inspected per Parts IV.8.0.0.(3)
and IV.B.1.0.(4) of MREG-0313, Rev. |.

BECo has submitted the augmented 1S program for
nonconforming “nonservice seesitive® piping, but has not
distinguished belween the ASME “ode Class | and (lass 2
piping, and belween the ASME Code Class 2 pipes which are to
be inspecled per Parts IV.B.).0.(3) and IV.8.).b.(4) of
NUREG-0313, Rev. 1. Therefore, BECo's program for ASME Code
Class 2 piping cannot be evab-ated.

BECo has imiiceted that the nonconforming “nonservice
sensitive™ ASME Code Class 2 piping augmented IS1 Intervals
will be that of the “nonservice sensitive™ ASME (ode (lass |
piping.® BECO meets MREG-0313, Rev. | fn this reyerd.

AU TIONAL DATA REQUIKED

L. ldentify whicn ASME Code Clacs 2 pipe will be
inspected per Part IV.B.1.b.(3).

2.  ldentify the inspection procedures for “nonservice
sensitive” ASME Lode Class 2 pipe.
(a) The comments on IV.B.1.6.(3) also apply here.

(B)  The comments on 1V.8.)1.0.(3) also apply here,

(1) The comments on 1Y.B.1.6.(3) also apply here.

(11) The comments on IV.B.)1.b.(3) also apply here.

(111)Ine comments on IV.B.1.0.(3) also apply here.

(1v) Tne comments on IV.B.1.5.(3) also apply here.
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V.o b.u.(3)(o)lv) Welds Lhat Cannol be pressure

iv.8.).p.(9)

Lested In accordance with
INC-5000,

ine welds Lo be examined sho)!
bLe distributed approximately
equally among runs (or portions
of runs) "nal are essentially
stmilar in design, size, systewa

funclion, and service comditions.

Tne tollowing ASHE Lode Class 7 pipe
welds in systews other Lhan residual
fcal remuval Sysloms, emergency core
cuoling systems, and conlainment neat
removal syslews, whice are subject tu
Inservice inspection requiremcnts of
Section Xi, shou'd be inspectec at
least once 1n wo mure Lhan 80 montns:

(v)  "ve comscnts on 1V.B.1.0.(3) also apply iere.

(4)  Stwky

Lo has not dduntif led those nonconforming “nonserv.ce
sensibive®™ pipes which are Lo be Inspected per Part
iV.8.1.0.14) of MREG-0313, Rev. ). Data are needed to
delermine wnich “nonservice sensitive® ASME Cole Class ¢
plpes will be tnspeiled and what inspes Lion grocedures will
be used,

DIFFERERCES

NUREG-0313, Rev. ) requires thal nonconforming ASME
Code Class | and Class 2 ptph? be <ubjocted to an augmented
ISI piogram. The augmented ISI progiam for ASME Code
Class 1 piping differs from that required on Class 2
plping. Also, augmented 1Si requiraments differ for ASME
Code Class 2 pipes to be inspected per Parts IV.B.).b.(3)
and IV.B.1.b.(4) of NMREG-0313, Rev. I.

BECo has submitted the augmented IS1 program for
nonconforming "nonservice sensitive® piping, but kas not
distinguished betwzen the ASME Code 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 IV.8.1.b.(4) of
NUREG-0313, Rev. 1. Tnerefore, BECo's program for ASME Code
Class 2 piping cannot be evaluated because they have not
been identifled.

BECO nas indicated that the wonconforming “nonservice
sensitive® ASME Code Class 2 piping auguented 1S) intervals
will be that of the “nonservice sensitive™ ASME Code Class |
piping.¥ BECo weets NUREG-0313, Rev. | with respect to
the lnspection interval.

I.  identify whicn ASME Code Class 7 pipe will be
luspected per Part IV.B.1.0L.(4).

B Identify tne inspection procedures for "nonservice
sensitive™ ASME Code Class 2 pipe.
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IV.B.1.b.(4)(a) Al welds al locations where the
slresses under the loadings resulting
from “Normal® and “Upset® plant
conditions including the operating
basis earthquake (0BE) as calculated
by the sum of Equattons (9) and (10)
in NC-3652 exceed 0.8
“-5. ¢ SA,.

IV.B.0.u.(4)(b) Al welds at terminal ends of piping,
including branch runs;

IV.B. Lo (4)(c) Al dissimllar metal welds;

IV.B.1.0.(4)(d) Adaditional welds wilh high potential
for cracking at struclural
discontinuities*® such that the total
number of welds selected for
examinat fon equal to 25% of (ne
clrcumfercetial welds In each piping
system.

*Structural discontinuities include pipe weld jJoints to

vessel nozzles, valve vodies, pump casings, pipe fittings
(sucn as elbows, tees, reducers, flanges, etc., conforming

:o ANS| Standard B 16.9) and pipe branch connections and
ittings.

If examination of (1), (2), (3), and
(4) above conducted during the first
B0 wonths reveal no incidence of
stress corroston cracking, the
examinat ion frequency thereafler can
revert to 120 montns as prescribed in
Section X1 of the ASME Boiler and
Pressure Vessel Code.

1V.6.1.0.(5)

IV.8.).0.(6) Sampling plans olher than those
descrived in (2), (3), and (4) above
will be reviewed on a case-by-case
bDasis.

(a) [he comments on IV.B.1.b.(4) also apply here.

(b) Tne comments on IV.8.1.b.(4) also apply here.

(c) The comsents on 1¥.8.1.0.(4) also apply here.

(d) Tne comments on IV.6.1.b.(4) also apply here.

(5) The comsents on IV.B.0.b.(1), (2), (3), and (4) also
apply here.

(6)  SuwARy

BECo has not identified those nonconforming “nonservice
sensitive” plpes which are Lo be inspected per Part
IV.B.).b.(6) of MUREG-0313, Rev. ). Data are needed Lo
determine which “noaservice sensitive® ASME Code Class 2
pipes will be tuspected and what fnspection procedures will
be used.

DIFFERENCES

NUREG-G313, Rev. | requires that aonconforming ASME
Code Class 1 and Class 2 piping be subjected to an auguented
ISI program. Ine suguented 1S progran for ASME Code
Class | plping differs from that required on Class 2 piping.
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IV.B.2. “Moncontorming” Lines Inat are “Service
Sensitive”

IV.d.c.a.

Iv.B.c.0.

Leak Detection: lne leakage detection
requirements, described in IV.B.).a.
above, should be lmplemented.

Augmented Inservice Inspection:

BECo has submitted the augmented 151 program for
noncorforming "service sensitive® piping, but has nol
distinguished between the ASME Code Class | and Class 2
piping. Tnerefore, BECo's program for ASHE Code Class 2
piping cannut be evaluated because the ASME Code Class 2
piping has not been identif ied.

BECo has indicated that tie nonconfurming “service
sensitive™ ASME Code Class 2 olplm‘ ou?u.-ated 151 intervals
will be that of the “"service sensitive® ASME Code Class |
PIping. BECo nas submitted sn alternate plan which mects
NUREC-0313, Rev. 1 in Lne inspection intervals.

AUULTIONAL DATA REQUIRED

¥ Llentify which ASME Code Class 2 pipe will be
taspect: ! per Part IV.B.2.u.(b).

2. ldentiiy the inspection procedures for “service
sensitive™ ASME Code Class 2 pipe.

a. Ine comsents made in Parls Iv.8.1.a. (1) amd
IV.8.1.2.(2) apply here.

L. SUMMARY

BECo has selected portions of piping systems as
nonconforming “service sensitive*. All the portions so
designated by BiCo are considered nonconforming “service
sensitive® by MRC. llowever, there are some portions of the
piping systews designated by BECo as nonconforming
“nonservice sensitive® that NRC considers nonconforming
“service sensitive®. These are listed in Paragrapn !V.8.
above.

Also, BfCo's proposed augmented IS1 interval for the
nonconforming “service sensitive® piping does not meet
NUREG-0313, Rev. ).

Btlo nas presented an alternative Lo NIREG-0113, Rev.
DIFFERENCES

NUREG-0313, Rev. | requires that nonconforming “ser
sensitive” pipe welds be subject Lo an cigmented I1S1
program.  Seleclion methods for pipe welds and Inspection
intervals to ve selected are found in Part IV.B.2.0. of
HIREG-0313, Rev. ).
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Iv.6.2.0.(1)

Ihe welds and adjoining areas of
ypass piping of the discharge valves
in the wain recirculation loops, and
of the austenitic stainless steel
reactor core spray piping up to and
including the second Isc?atlou valve,
should be examined at each reactor
refueling outage or at other
scheduled plant outages. Successive
examination need not be closer than
6 months, If outages occur more
frequently than 6 montns. This
cequivement applies to al) welds in
all wypass lices whether the 4-inch
valve is kept open or closed during
operat lon,

BECo nas designated the following portions of selected
systews as noncunforming "service sensilive™:

V. “ine core spray lines between the first valve from
the reac ¢ vessel and Lhe oulbosrd isolalion
valve.

2. Ihe recirculation system risers.
B The recirculation system bypass stubs and caps.
4.  Tne recirculation system inlets and safe ends.

5.  Ine shutdown heat exchanger (RIR) lines from the
reflrcnl‘lloa loops to the outboard isolation
valves.*

Ihe above 1ist meets NUREG-0113, Rey. 1. However, some
portions of selected systews that were labeled nonconforming
“nonservice sensitive® by BECo are considered nonconforming
“service sensitive® by MRC. These are listed in
Farag-aph iV.B. ahove. [Inerefore, B8ECo's List of
mmlomlng "ser . ice sensitive® pipe meets NUREG-03)3,
de 1 Cul i nct exhaustive,

BECo has adopted the 1974 tdition, Susmer 1975 Addenda
of ASME Section X1 for the selection and inspection interval
of circumferential pipe welds In Class | and 2 systems.
BECo will reduce the fnspection interval from
120 to 80 wonths for the inspection of these welds.B

BECo's alternative to NUREG-0313, Rev. | does nol meel
NUREG-0313, Rev. 1.

AUDLYIOKAL DATA REQUIRED
None .
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Iv.8.2.0.(2)

IV.B.2.0.(3)

In the event Lhese examinations find
the piping free of unacceptable
Indications for Lhree successive
nspections, the exsminal ion may be
extended Lo each 36-month period
‘phos or minus Ly a5 much as

2 months) colncident with a
refueling outage. In these cases,
the successive examination may e
lwited to al) welds In one bypass
plipe run and one reactor core spray
Piping run. If unacceplable flaw
Iindications are detecled, the
remaining piping runs in esch group
should be examined .,

In tne event these J6-month period
examinal lons reveal no unacceptanle
indications for Lhree successive
lnspections, tne welds and adjoining
areas of Lhese p‘lrlug runs should ve
examined as descrived in IV.B.1.0(1}
for dissimilar metal welds and in
IV.B.1.0(2) for other welds,

The disstmilar wetal welds and
adjoining areas of otner ASME Code
Class | “"Service Seusitive® piping
should ve examined at each reactor
refueling outage or at oiher
scheduled plant outages. Successive
examinat lons need acl ve closer Lhan
6 months, If outages occur more
frequently than 6 wonths. Such
examinat ion snould include al)
internal attachments that are not
through-wall welds but are welded to

or forw part of the pressure boundary.

Ine welds and adjoining areas of
other ASHE Code Class 1 “Service
Sensitive” piping should be examined
using the sampling plan descrived in
1V.8.1.0(2) except tnat the frequency
of surh examinations should be at
€ach reactor refueling sutage or at
other scheduled piant oulages.
Successive examinal ions necd not be
closer than 6 wonths, if outages
vccur wore frequently than 6 montns.

(2)

(3)

The licensee has not furnished data on this paragraph

in his responses to NRC Generic Letter 81-04.

ihe comments on IV.B.2.0. also apply here.
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IV.B.2.0.(4)

iv.B.2.0.(5)

IV.8.2.0.(0)

The adjoining areas of internal
atlachment welds in recicculation
inlet lines at safe ends where
Crevices are formed by the welded
thermal sleeve altachment should be
examined ot each reactor refueling
Oulage or at other scueduled plant
outages. Successive examinat fons
need not be closer than 6 wonths, |f
Oulages occur wore frequent ly than
6 months,

In the event the examinal ons
descrived o (2), (3) and (9) avove
find tne piping free of unacceptanle
Indications for three successive
inspections, the examinat ion way ve
extended to each 36-month period
“;lus or rlmr b’ as much as

wouths ) coincliding with a
refueling outage.

In the event tnese 36-month period
examinat fons reveal no unacceplable
indications for three successive
faspections, the frequency of
examinat ion may vevert to B0-month
periods (two-thirds the time
prescrived in the ASME Code
Section X1).

Ihe arca, extent, and frequency of
cxamluation of tne augmented
fuservice inspection for ASME Code
Class 2 “Service Sensitive* lines
will e determined on a case-by-case
basis.

(4) Ine comments on IV.8.2.0. also apply here .

(5) 1Ine comnts on IV.B.2.0. slso apply here.

(6) SUMMARY

BECo nas not tdent ified those nonconforming “nonservice
sensitive” pipes which are to be inspected per Part
1V.8.2.0.(6) of NUREG-0313, Rev. 1. Dala are necded to
determine which “service sensitive® ASME Code Class 2 pipes
will ve inspected and what inspect ion procedures will ve
used.

DIFFCRENCES

NUREG-0313, Rev. ) requires that nonconforming ASME
Code Class ) and Class 2 piping be subjected Lo an sugmented
ISI program.  Ihe augmented 1ST prograw for ASME fode
Class 1 piping differs from that required on Class ? piping.

BECo hes submilted the augmented 1S) program for
nonconforming “service sensilive” piping, but nas not
distinguished between the 2ME Code Class | and Class 2
piping. Inerefore, BECo's program for ASME Code Class 2
piping cannot be evaluated without more data.
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Nundestiu. ! ive Examinalion (NUE) Kequirements

Tae aethod of examination and volwse of material
Lo be exaained, tne aliowable indication
Standacds, and examinat lun procedures should
Comply with the requirements set forth in tne
applicanle Edition and Addenda of the ASME Code ,
Section XI, specified in Paragrapn {(g),
"locervice Inspection Requirements,® of 10 CFR
o 4, “Codes and Standards . *

In suue cases, the code examination procedures
way not be elfective for detecting or evaluating
1G5CL and otner ultraconic (UT) procedures or
advanced nondestructive examinat ion Ltechn lques
Way De requived Lo detect and evaluate stress
COrrusion cracking In austenitic stainless steel
piping. lmproved Ul procedures have been
developed by Certain organizations. Ihese
tmproved Ul detection and evaluation procedures
Lial nave been or can be demonstraled to the MRC
Lo be effective in cetecting 1GSCC snould be
used In Lhe inservice inspection,
Recousendations for tne developwent and eventua)
tp lementation of these improved tecnniques are
inc luded in Part V.

EtCo has indicated that the nonconforwing “service
sensilive™ ASME Code Class 2 piping augmented 1S1 fatervals
will be that of the "service sensilive® ASME Code Class |
piping. BECO nas submitted an alternate plan to MREG-03) 3,
Rev. 1.

AUDLTIORAL DATA REGUIRED

I, ldentify whicn ASME Code Class 2 pipe will be
inspected per Part IV.B.2.0.(6).

2. ldentify the inspection procedures for “service
sensitive® ASME Code Class 2 pipe.

3. Tne liceasce has not furnished data on this paragraph in
his responses to NKC Generic Letler §i-04.
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GENEKAL KELCUHMENUAT TONS V. Ihe licensee has not furnished data on Lhis paragraph in
his responies to MC Generic Letter B)-04.

Ihe weasures outlined in Part 1§l of this document
provide for positive actions that «re contistent with
current technology. The implementation of these actions
should markedlv reduce the susceptibility of stainless
steel plping to stress currosion cracking in BWRs. It
Is recognized that additional weans could be used to
Hwit the extent of stress corrosion cracking of BWR
pressure boundary piping materials and to fwprove the
overall systew integrity. lhese include plant design
and operational procedure considerations to reduce
System exposure Lo potentially aggressive enviromment ,
improved material selection, special fabrication and
welding techniques, and provisions for volusetric
inspection capablility in the design of weld joints. Ine
use of sucn weans Lo Himit (16S5CC or to improve plant
system integrity will be reviewed on a case-by-case
Dasis.
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IV.8.

TABLE 2

SUMMARIES OF EVALUATION
OF LICENSEE'S RESPONSES

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

Soston Edison Company (BECo) is not planning to replace
nonconforming “service sensitive" lines at Pilgrim, but is
evaluating induction neating stress improvement and heat sink
weiding to reduce the possibility of [GSCC. BECo has presented an
alternative to NUREG-0313, Rev. 1.

Service Sensitive Pipe

8ECo nas classified various portions of the recircuiation system
reactor water cleanup system, and RHR system as nonconforming
“nonservice sensitive"; wnhereas all these systems should be
nonconforming “service semsitive" because NRC considers the
recirculation system as “service sensitive®. BECo has presented an
alternative to NUREG-0313, Rev. 1. '

IV.8.1.a.(1) Leak Detection and Monitoring Systems

3ECo's description of Pilgrim 1's leak detection methods indicates
they do nc. meet Section C of Regulatory Guige 1.45.

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

8ECo has not proposed a requirement for shutdown after a 2-gpm
increase in unidentified leakage in 24 nh into the Technical
Specificativns for Pilgrim 1,

BECo has not proposed a requirement for monitoring the sump level at
4-n intervais (or less).
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BECo does not meet NUREG-0313, Rev. | in this matter.
[V.8.1.0. Augmented ISI of Nonconforming “Nonservice Sensitive" Pipe

BECo has adopted an inspection interval of 80 months for all
nonconforming “nonservice sensitive” welds. However, BECo has not
classified the welds correctly, as mentionea in Paragrapnh [Y.8.
above.

8ECo has presented an alternate proposal to NUREG-0313, Rev. 1.

[V.8.1.b.(3) Augmented ISI of Nonconforming “Nonservice Sensitive" ASME
Code Class 2 Pipe

8ECo nas not identified those nonconforming “"nonservice sansitive®
pipes which are to be inspected per Part [V.8.1.b.(3) of NU?EG-0313,
Rev. 1. Data are needed to determine which “nonservice -en.itive"
ASME Code Class 2 pipes will be inspected and what inspecticn
procedures will be used.

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

8ECo has not identified those nonconforming “nonservice sensitive®
pipes which are to be inspeztel per Part [V.B.1.b.(4) of NUREG-0313,
Rev. 1. Data are needed to determine wnich “nonservice sensitive"
ASME Code Class 2 pipes will be inspected and what inspection
procedures will be used.

[V.B.1.b.(6) Alternative Augmented ISI Sampling Plans

BECo has not identified those nonconforming "nonservice sensitive"
pipes which are to be inspected per Part IV.B.1.b.(3) of NUREG=031.
Rev. 1. Data are needed to determine which “nonservice sensitive®
ASME Code Class 2 pipes will be inspected and what inspection
procedures will be usad.
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[V.8.2.0. Augmentec [SI of Nonconforming “Service Sensitive" Pipe

8ECo has selected portions of piping systems as noaconforming
“service sensitive". All the porticns so designated by BECo are
considered nonconforming “service sensitive” by NRC. However, there
are some portions of the piping systems designated by BECo as
nonconforming “nonservice sensitive" that NRC considers
nonconforming "service sensitive”. These are listed in

Paragraph [V.B8. above.

Also, BECo's proposed augmented [SI interval for the nonconforming
“service sensitive" piping does not meet NUREG-0313, Rev. I.

8ECo has presented an alternative to NUREG-0313, Rev. 1.

[V.8.2.0.(6) Augmented ISI of Nonconforming “Service Sensitive" ASME Code
Class 2 Pipe

8ECo has not identifiec _hose nonconforming “nonservice sensitive®
pipes which are to be inspected per Part [V.B3.2.b.(6) of NUREG-0313,
Rev. 1. Data are needed to determine which "service sensitive" ASME
Cnde Class 2 pipes will be inspected and what inspection procedures
will be used.

28



TABLE 3

DIFFERENCES BETWEEN NUREG-0313, REV. 1°
AND LICENSEE'S RESPONSES

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

NUREG-0313, Rev. 1 requires that NRC -designated nonconforming
“service sensitive" lines be replaced with corrosion-resistant
materials to the extent practical. Also, lines that experience
cracking should be replaced with corrosiun-resistant materials.

8ECo is not planning to replace nonconforming “service sensitive"
lines. Instead, BECo is evaluating induction heating stress
improvement (IHSI) and heat sink welding (HSW) to reduce the
possibility of [GSCC.

[V.B. "Service Sensitive" Pipe

NUREG-0313, Rev. 1 has given examples of “sarvice sensitive"
piping in Part IV.B. Part IV.8. further s:ates that should any
IGSCC be found in a particular piping run and be considered
generic by the NRC, it will be designated as “service sensitive".
[GSCC has recently been found in the recirculation system piping

and the RHR systems. Therefore, both those systems should be
“service sensitive®.

BECo has classified the following portions of selected systems as
nonconforming “nonservice sensitive”:

1. The recirculation system circumferential pipe

welds--excluding the nozzle-to-safe ends, the bypass cap
welds, and the riser lines.
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2. The reactor water cleanup system from the residual heat
removal (RHR) tie-in to outboard isolation valve 1201-5,

36 The RHR system from outboard isolation valves 1001-29A and 8
to the discharge of recirculation loops A and 8,
respectively.8

All circumferential welds in nonconforming pipe in the
recirculation system are "service sensitive”. Also, the RHR
system from the recirculation system loops to the outboard
isolation valves are “"service sensitive®.

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

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

C.1 BECo 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 1eakage.9 and

b. the total flow rate can be established and moni\:ored.9

C.2 It is not clear from the Pilgrim 1 Final Safety Analysis
Report (FSAR) that unidentified leakag? to the primary
reactor containment can be collected anc the flow rate
monitored with an accuracy of 1 gpm or better.

C.3 The primary containment leak detection methods in Pilgrim 1
consist of the following:

a. Floor and equipment drain sumps

b. Orywell atmospheric radiation monitors
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C.4

C.5

C.6

c.7

C.a

1) Particulate
2) Gaseous

3) Halogen.

€. DOrywell temperature and humidity recorders.8

The Pilgrim | primary containment leak detection methods
meet Section C.3 of Regulatory Guige 1.45.

[t is not clear whether provisions nave been made in the
Pilgrim 1 FSAR to monitor systems connected to the RCP8 for
signs of intersystem leakage.

[t is not known whether the Pilgrim | primary containment
leak detection methods can detect a leakage rate, or its
equivalent, of 1 gpm in less than 1 h.

The Pilgrim 1 airborne particulate radicactivity monitoring
system does not remain functional when subjected to the

8
SSE.

[ndicators and alarms for the required leakage detection
system are provided in the main control room. It is not
clear from the Pilgrim | FSAR that procedures for converting
various indications to a common leakage equivalent are
available to the operators.

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

Unly the particulate and halogen atmospheric radiation
monitors in Pilgrim 1 can be calibrated or tested during
operation. The other leak detection systems cannot be
calibrated or tested during operltion.8
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C.9 The Pilgrim | Technical Specifications include limiting
conditions for identified and unidentified leakage.

Pilgrim 1 does not meet all the requirements of Regulatory
Guide 1.45, Section C.

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

NUREG-0313, Rev. | 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 level 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.

8ECo has not proposed a requirement for shutdown for a 2-gpm
increase in unidentified leakage in 24 h in the Pilgrim 1
Technical Specifications. The monitoring of leakage monitoring
systems is performed once a shift (8 h).a

IV.B.1.b. Augmented ISI of Nonconforming "Nonservice Sensitive" Pipe

NUREG-0313, Rev. 1 includes requirements for augmented ISI
intervals for “nonservice sensitive® and "service sensitive”

pipe. The augmented ISI requirements for "service sensitive® pipe
are more stringent than those for "nonservice sensitive" pipe.

In Paragraph [V.8. above, the pipe that BECo considered
"nonservice sensitive” was identified. It was found that some of
those pipes--the recirculation system and the RHR system from the
recirculation system to the outboard isolation valves--should be
classified as “service sensitive® and should be subjected to
dugmented ISI for “service sensitive” pipe. BECo did not meet
NUREG-0313, Rev. 1 in this matter.

The pipes that are considered "nonservice sensitive” will be

subjected to an augmented ISI program that meets NUREG-0313,
3

Rev, 1.
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IV.8.1.0.

IV.B.1.b.

(3) Augmented ISI of Nonconforming “Nonservice Sensitive" ASME
Code Class 2 Pipe

NUREG~0312, Rev. 1 requires that nonconforming ASME Code Class !
and Class 2 piping be subjected to an augmented ISI program. The
augmented ISI program for ASME Code Class 1 piping differs from
that required on Class 2 piping. Also, augmented [SI requirements
differ for ASME Code Class 2 pipes to be inspected per

Parts IV.8.1.b.(3) and IV.B.1.b.(4) of NUKEG-0313, Rev. 1.

8ECo has submitted the augmented ISI program for nonconforming
“nonservice sensitive” piping, but has not distinguished between
the ASME Code Class 1 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 1V.8.1.0.(4) of NUREG-0313, Rev. 1. Therefore,
8ECo's program for ASME Code Class 2 piping cannot be evaluated.

8ECo has indicated that the nonconforming “nonservice sensitive"
ASME Code Class 2 piping augmented ISI intervals will be that of
the "nonservicaz sensitive" ASME Code Class | piping.8 BECo
meets NUREG-0313, Rev. 1 in this regard.

(4) Augmented ISI for ASME Code Class 1 Pipe Welds with High
Potential for Cracking

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

BECo has submitted the dugmented [SI program for nonconforming
“nonservice sensitive" piping, but has not distinguished between
the ASME Code Class 1 and Class 2 piping, and between the ASME
Code Class 2 pipes which are to be inspected per Parts
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[V.8.1.0.(3) and IV.B.1.b.(4) of NUREG-0313, Rev. 1. Therefore,
3ECo's program for ASME Code Class 2 piping cannot be evaluated
because they have not been identified.

8ECO has indicated that the noncoenforming “nonservice sensitive®
ASME Code Class 2 piping augmentea [SI intervals will be that of
the "nonservice sensitive” ASME Code Class | piping.8 BECo

meets NUREG-0313, Rev. | with respect to the inspection interval.

[V.8.1.0.(6) Alternative Augmented ISI Sampling Plans

NUREG-Q313, Rev. 1 requires that nonconforming ASME Code Class 1
and Class 2 piping be subjected to an augmented ISI program. The
dugmented [SI program for ASME Code Class | piping differs from
that required on Class 2 piping.

8ECo has 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, BECo's program
for ASME Code Class 2 pip 1g cannot be evaluated because the ASME
Code Class 2 piping has not been identified.

8ECo has indicated that the nonconforming “service sensitive" ASME
Code Class 2 piping augmented ISI intervals will be that of the
“service sensitive* ASME Code Class | piping. BECo has submitted
an alternate plan which meets NUREG-0313, Rev. 1 in the inspection
intervals.

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

NUREG-0313, Rev. | requires that nonconforming “service sensitive®
pipe welds be subject to an augmented ISI program. Selection
methods for pipe welds and inspection intervals to be selected are
found in Part IV.8.2.b. of NUREG-0313, Rev. 1.

BECo has designated the following portions of selectea systems as
nonconforming "service sensitive*:
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“The core spray lines between the first valve from the
reactor vessel and the outboard isolation valve.

- b The recirculation system risers.
3e The recirculation system bypass stubs and caps.
4, The recirculation system inlets and safe ends.

5. The shutdown heat exchanger (RHR) lines from the
recirculation loops to the outboard isolation valves.“8

The above list meets NUREG-0313, Rev. 1. However, some portions
of selected systems that were labeled nonconforming “nonservice
sensitive" by BECo are considered nonconforming “service
sensitive" by NRC. These are listed in Paragrapn [V.8. above.
Therefore, BECo's list of nonconforming “service sensitive" pipe
meets NUREG-0313, Rev. 1, but is not exhaustive.

BECo nas adopted the 1974 Edition, Summer 1975 Addenda of ASME
Section XI for the selection and inspection interval of
circumferential pipe welds in Class 1 and 2 systems. BECo will
reduce the inspection interval from 120 to 80 months for the
inspection of these we!ds.8

BECo's alternative to NUREG-0313, Rev. 1 does not meet NUREG=-0313,
Rev, 1.

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

NUREG-0313, Rev. 1 requires fhat noncenforming ASME Code Class |
and Class 2 piping be subjected to an augmented ISI program. The
augmented [SI program for ASME Code Class | piping differs from
that required on Class 2 piping.
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8ECo has submitted the augmented ISI program for nonconforming
“service sensitive" piping, but has not distinquished between the
ASME Code Class 1 and Class 2 piping. Therefore, BECo's program
for ASME Code Class 2 piping cannot be evaluated without more data.

8ECo has inaicated that the nonconforming “service sensitive” ASME
Code Llass 2 piping augmented ISI iatervals will be that of the
“service sensitive" ASME Code Class 1 piping. BtCo has submitted
an alternate plan to NUREG-0313, Rev. 1.
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TABLE 4

ADDITIONAL DATA ReQUIRED
OF LICENSEE

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

1. Indicate which nonconforming “service sensitive" piping will
be subjected to [HSI and HSW.

2. Supply the specifications for the IHSI and HSW processes
proposed to being used.

[V.8. Service Sensitive Pie
None -
[V.8.1.a.(1) Leak Detection and Monitoring Systems

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

2. Indicate whether calibration of the indicators accounts for
the needed independent variables. Also, indicate if there
are procedures for converting various indications to a
common leakage equivalent available to the operators
(Subsection C.7 of Regulatory Guide 1.45).

B Indicate if unidentified leakage to the primary containment
can be collected and the flow rate monitored with an
accuracy of 1 gpm or better (Subsection C.2 of Regulatory
Guide 1.45),
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4.  Indicate if the Pilgrim | primary containment leak detection
methods can getect a leakage rate, or its equivalent, of
1 gpm in less than | h (Subsection C.5 of Regulatory
Guide 1.45).
[¥.8.1.a.(2) Leak Detection Requirements
None.
[v.8.1.b. Augmented ISI of Nonconforming "Nonservice Sensitive" Pipe

None,

[V.B.1.0.(3) Augmented ISI for ASME Code Class ! Pipe Welds Having a
Oesign Cumulative Fatigue Usage Factor of 0.4 or More

1. [dentify wnich ASME Code Class 2 pipe will be inspected per
Part IV.8.1.b.(3).

r A [dentify the inspection procedures for “nonservice
sensitive” ASME Code Class 2 pipe.

IV.B.1.b.(4) Augmented ISI of Noncanforming “"Nonservice Sensitive" ASME
Code Class 2 Pipe

1. [dentify which ASME Code Class 2 pipe will be inspected per
Part IV.B.1.b.(4).

" ‘dentify the inspection procedures for “nonservice
sensitive” ASME Code Class 2 pipe.

[V.8.1.b.(6) Alternative Augmented ISI Sampling Plans

1. [dentify which ASME Code Class 2 pipe will be inspected per
Part [V.8.2.b.(6).
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- [dentify the inspection procedures for "service sensitive"
ASME Code Class 2 pipe.

[V.8.2.0. Augmented [SI! of Nonconforming “Service Sensitive” Pipe

None.

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

I. Identify which ASME Code Class 2 pipe will be inspected per
Part [V.B.2.0.(6).

- & Identify the inspection procedures for “service sensitive"
ASME Code Class 2 pipe.
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