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ABSTRACT

NUREG-0313, Rev. 1, Technical Report on Material Selection and
Processing Guidelines for 8WR coolant Pressure Boundary Piping, is the NRC
staff's revised acceptable methods to reduce intergranular stress corrosion
cracking in boiling water reactors. The responses to NRC Generic
Letter 81-04 of Vermont Yankee Nuclear Power Corporation concerning whether
its Vermont Yankee Nuclear Power Station meets NUREG-0313, Rev. I 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 Systems, referenced by
Parts IV.B.I.a.(1) and (2) found on pages / and 8 of NUREG-0313, Rev. 1.

FOREWORD

This report is supplied as part of the Selected Operating Reactor'

Issues Program being conducted for the U.S. Nuclear Regulatory Commission,
Office of Nuclear Reactor Regulation, Olvision 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 SWR Coolant Pressure Boundary Piping, is the NRC
staff's revised acceptaole metnods to reduce intergranular stress corrosion
cracking in boiling water reactors. The responses to NRC Generic
Letter 81-04 of Vermont Yankee Nuclear Power Corporation concerning whether
its Vermont Yankee Nuclear Power Station meets NUREG-0313, Rev. I 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 Systems, referenced by
Parts IV.B.I.a.(1) and (2) found on pages / and 8 of NUREG-0313. Rev. 1.

As may be observed in the following table, Vermont Yankee does not meet
any of the parts of NUREG-0313, Rev. I evaluated in this document.

The following table is a synopsis of the EG&G Idaho, Inc. evaluation of
Vennont Yankee Nuclear Power Corporation's response to NRC Generic
Letter 81-04

Additional
Part of NUREG-0313, Data

a DRev. 1 Evaluated Evaluation Required Discrepancy
Section II.

II.C. Provides alternative to No Minor
,

NUREG-0313. Rev. I

Section III.

Se: tion IV.

IV.8.1.a.(1) Does not meet NUREG-0313, Yes Major
Rev. 1

IV.8.1. a. ( 2) Does not meet NUREG-0313, No Major
Rev. 1

IV 8.1.b. Does not meet NUREG-0313, No Minor
Rev. 1

IV.B.1.b.(3) Did not provide data in Yes Minor
response to NRC Generic
Letter 81-04

IV.B.I.b.(4) Did not pu .ide data in Yes Minor
response to hKC Generic
Letter 81-04

i

-

111
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i

Additional
Part of NUREG-0313, Data

a DRev. 1 Evaluated Evaluation Required Discrepancy,'

IV.B.2.a. The comments for Parts IV.8.1.a.(1) and IV.8.1.a.(2)apply here.

IV.B.2.b. Provides alternative to Yes Minor
NUREG-0313, Rev. 1

IV.B.2.b.(6) Did not provide data in Yes Minor
response to NRC Generic
Letter 81-04

Section V.

aSee Tables 1 and 3 for additional information.
bSee Tables 1 and 4 for additional information.

,

I

j
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; TECHNICAL EVALUATION OF INTEGRITY OF

THE VERMONT YANKEE NUCLEAR POWER STATION
,

REACTOR COOLANT BOUNDARY PIPING SYSTEM

:i 1. INTRODUCTION
:
4

3 Intergranular stress corrosion cracking (IGSCC) of austenitic
! stainless steel (SS) piping has been observed in boiling water reactors
'

(BWRs) since December 1965.I The NRC established a Pipe Crack Study
; Group (PCSG) in January 1975 to study the problem.2 The PCSG issued two
i documents, NUREG-75/067 Technical Report, Investigation and Evaluation of

Cracking in Austenitic Stainless Steel Piping of Boiling Water Reactors 3

and an implementation document, NUREG-0313, Rev. 0.2 After cracking in
1 ge-diameter piping was discovered for the first time in the Ouane Arnold

r

BWR in 1978, a new PCSG was formed. The new PCSG in turn issued two
,

reports, NUREG-0531, Investigation and Evaluation of Stress-Corrosioni

pracking in Piping of Light Water Reactor Plants 4; and NUREG-0313. Rev. 1,
!

Technical Report on Material Selection and Processing Guiuelines for Bhd
) Coolant Pressure Boundary Piping.5 NUREG-0313, Rev. 1 is the

~

implementing 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 guidelines" of
NUREG-0313, Rev. 1.5

;

i

NRC Generic Letter 81-04 requested each licensee "to review all ASME
Code Class 1 and 2 pressure boundary piping, safe ends, and fitting
material, including weld metal to detennine if (they) meet the material,

selection, testing and processing guidelines in" NUREG-0313, Rev.1.6
f 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.
I

i

i

i

e

1i
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In response to NAC Generic Letter 81-04, Vermont Yankee Nuclear Power
Corporation (VYNPC) submitted a letter on July 1, 1981.7 A request for

information from the NRC staff elicited another letter from VYNPC on
December 21, 1982.8 EG&G Idaho personnel evaluated these responses, and
this report provides:

1. A brief summary of the licensee's response to each part of NUREG-0313,
Rev. 1.

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

3. A brief 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
:ufficient information to judge the licensee's program.

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

1. The licensee's proposed Technical Specifications to implement the
requirements, with the exception of the leak detection requirements in
NUREC-0313, Revision 1, Sections IV.B.I(a)(1) and IV.B.I.(a)(2).

2. The acceptability of licensee-proposed augmented inservice inspection
(ISI) sampling criteria.

a. Part Ill of NUREG-0313 Rev. I contains guidelines; Part IV containsrequirements.

2

_.

_ _ _ ._
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3. Credit for past operating experience and inspection results. '

4. The acceptability of induction heating stress improvement (IHSI), heat
sink welding (HSW), and weld overlay as alternates to augmented ISI.

.

I

.

6
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2. EVALUATION

2.1 NUREG-0313, Rev. 1 Guidelines

The guidelines and requirements outlined in NUREG-03:3, Rev. I form
1

the basis of this evaluation. The NUREG-0313 Rev. I guidelines are found
in Parts III and V and the requirements in Parts II and IV of that
document. Part II discusses implementation of material selection, testing,
and processing guidelines. Part III summarizes acceptable methods to
minimize IGSCC susceptibility with respect to the material selection,
testing, and processing guidelines. Part IV deals with leak detection and

A

inservice inspection requirements of nonconforming (i.e., not meeting the
; guidelines of Part III of NUREG-0313 Rev.1) piping. Part V discusses
; general recommendations.
I

4

2.2 Discussion of Tables

Table I has the complete text Parts II through V of NUREG-0313, Rev. 1
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 additional data required
to evaluate the licensee's response.,

Many sections in Parts 11 through IV of NUREG-0313, Rev. I are not
i discussed in the right hand column. In these cases, one of the comments
; below will be used.

Not applicable because the construction permit for this planto
! has been issued.

Not applicable because the operating license for this plant haso

been issued.
.

Not applicable because the plant has been constructed.1 o
'

4

4
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i

i, o The licensee has not furnished data on this topic in his
:responses to NRC Generic Letter 81-04.

|"

No conenent made because alternative plans were act evaluated.: o

.

Table 2 lists *the summaries of the licensee's responses to NRC
i questions on implementation of NUREG-0313, Rev. I guidelines. Therefore,
j in Table 2 the reader is able to read all the summaries in one table

without having to search Table i 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 recomended
in NUREG-0313, Rev. 1. Table 4 lists the areas where additional

i

information is required to properly evaluate the licensee's proposed
i.

implementation program. All the items in Tables 2, 3, and 4 are listed in
i

their respective tables in the order they appear in Table 1.
!

1

| 2.3 Discrepancies
,

Any alternate proposal that did not meet a specific guideline or,

| requirement of NUREG-0313, Rev. I was considered a discrepancy. Evaluation
i of alternate proposals was outside the scope of this task, as indicated in
] Section 1 of this. report. Licensees have submitted definitions of

"nonservice sensitive" and augmented ISI proposals that differ from
; NUREG-0313, Rev. 1.

These differences are considered minor because the NRC
j 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
| which welds would be subjected to augmented ISI.
.

4

If 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 Itcensee's not proposing Technical
Specifications to implement leak detection requirements in NUREG-0313
Rev. 1.

;

! Only major discrepancies are listed in the Conclusions section.
,!
'

{

- .

5 |;

!

|
|r

I
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3. CONCLUSIONS

Vermont Yankee has the following major discrepancies:

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

VYNPC's description of Vermont Yankee's leak detection methods

are not detailed enough to determine whether they meet Section C
of Regulatory Guide 1.45.

IV.B.I.a.(2) Leak Detection Requirements
|

~

VYNPC has not included the provision for shutdown for an increase
of 2 gpm in unidentified leakage in 24 h in the Vermont Yankee
Technical S;ecifications. VYNPC has also not incorporated the
4-h semp level monitoring interval in the Vermont Yankee
Technical Specifications.

VYNPC does not meet NUREG-0313, Rev.1 in these matters.3

!

There are minor discrepancies as well as the major ones listed above.
These minor discrepancies are not listed here. However, while the

i 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 approval of those

i
alternate proposals has been given.

i The licensee has not supplied sufficient information to evaluate his
j responses to topics IV.8.1.a.(1), IV.8.1.b.(3) and (4), IV.8.2.a. and b,

and IV.B.2.b.(6). Table 4 lists the required information for each topic.

i
j

6

.
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| I ABL E I . REVIEW Of LILENSEE *5 RESPON5L TO NRC GENERIC
LEllER 81-04

EG&G Idaho Evaluation--VERMONT YANKEE

Esterpts f rom NUREG-0313. Rev. I

II. IMPLEMENIAIlON Of MATERIAL SELECil0N, TESTING, AND
COCESSING GulDIUlif5

li.A. For plants under review, but for which a A. Not applicable because the construction permit for thisconstruction permit has not been issued, all A5ME plant has been issued.Cude Class I, 2, and 3 lines should conform to the
guidelines stated in Part lil.

II.S. For plants that have been issued a construction 8. Not applicable because the operating license for thispermit but not en operating license, all ASME Code plant has been issued. .

Class 1. 2, and 3 lines should conform to the |
guidelines stated in Part III unless it can be
demonstrated to the staf f that laplementing the
guidelines of Part Ill would result in undue
hardship. For cases in which the guidelines of
Part lli are not conciled with, additional
measures should be taken for Class I and 2 lines
in accordance with the guidelines stated in
Part IV of this docum nt.

II.C. For plants that have been issued en operating C. SUMMARVlicense, NRC designated " Service Sensitive" lines
(Part IV. 8) snould be modified to conform to the
guidelines stated in Part 111, to the entent Vermont Yankee Nuclear Power Corporation (VVNPC) has noN

plans at present to replace any nonconforming material.pract icaole. When " Service Sensitive" and other
VVNPC has an alternative plan which involves meeting theClass I and 2 lines do not meet the guidelines of
augmented ISI and leak detection requirements of NUREG-0313Part III, additional measures should me taken in Rev. I.accordance witn the guidelines stated in Part IV

j
of this document. Lines that emperience cracking DIFFERENCESduring service and require replacement should be
replaced with piping that conforms to the
guidelines stated in Part lit. NUREG-0313. Rev. I requires that NRC-designated

* service-sensitive" lines be replaced with
corrosion-resistant materials to the eatent practiCAI.

.

VYMPC presently has no plans to replace
* service-sensitive * piping, lastead, VVNPC plans to develop
a program to meet the augmented IS! and leak detection
requirements in NUREG-0313 Rev. 1.7

_ADolTIONAL DATA REQdlRED

None.

Ill. 5"MARV Of ACCEPTA84 E ME TIN)DS 10 MINIMllE CRACK
IuSEEMlHFITNIMAE5tITCT10iFTf 5fTNC FNO
Piint551iWC610tTW5- -

'
,

I

|

,

-__ _
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*III.A. Selection of Materials A. The licensee has not furnished data on this paragrap8e
in his responses to letC Generic tetter 81-04. See

j Only those materials descrined in Parts I and 2 cosament on Part II.C. above,
below are acceptante to the IIRC for installation
in Sedt ASME Code Class I, 2, and 3 piping
systems. Other materials may be used when
evaluated and accepted my the IIRC.

Ill.A.I. Corrosion.Aeststant Materials 1. The coassents on III.A. also apply here.

All pipe and fitting material including safe
ends, thermal sleeves, and weld metal should
be of a type and grade that has been
demonstrated to be highly resistant to
oxygen-assisted stress corroston in the

as-installed condition. Materials that have
been so demonstrated include ferritic steels.,
*leuclear Grade * austenitic stainless steels,*

,Types 304L and 316L austenttic stainless
steels. Type CF-3 cast stainless steel,
Types CF-8 and CF-8N cast austenttic stainless
steel with at least SE ferrite Type 300L
stainless steel weld metal, and other
austenttic stataless steel weld metal with at
least 55 ferrite content. Isnstanttired
wrougnt austenttic stainless steel without

controlled low carbon has not been 50
demonstrated except when the piping is in the
solution-annealed condition. The use of such

-
a material (i.e., regular grades of Types 304

and 316 stataless steels) should te avoided.
If such material is used, the as-tastalled
piping including melds should be in the
solution-annealed condition. Idhere regular
grades of Types 304 and 316 are used and
welding or heat treatment is required, special
measures, such as those described in

i Part III.C. Processing of Iseterials, should be
, tamen to ensure that IGSCC will not occur.

Such acasures may include (a) solution.

| annealing sunseguent to the welding or heat
treatment, and (b) weld cladding of materials
to se welded using procedures that have been
desenstrated to reduce residual stresses and * .

sensitization of surf ace materials.

?inese materials nave controlled low carbon (0.021 man) and
nitrogen (0.15 eas) contents an4 meet all requirements,
including mechanical property requirements, of ASM
specification for regular grades of Type 304 or
316 stainless steel pipe.
-

9
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III.A.2. Corrosion-Neststant Safe Ends and incrual 2. Ine comments on Ill. A. also Jpply here.
.

Sleeves

All unstabilired wrought austenttic stainless
steel materials used for safe ends and thermal
sleeves witnout controlled low carbon contents
(L-grades and nuclear Grade) should De in the
solution-annealed condition. If as a
consequence of fabrication, welds joining
these materials are not solution annealed,
they should be made betueen cast (or meld
overtald) austenitic stainless steel surfaces
($1 minimum ferrite) or other materials naving
hign resistance to osygen-assisted stress
corrosion. the joint design must be shch that
any high-stress . %=* * e snstabilized wrot,qnt.

austenttiC stainless steel wit 8vaut centsaalled
low carbon content, match may become
seaststred as a result of the welding process,
is = = esposed tc the reactor coolant.
Inenmal sleeve attachments that are welded to
tne pressure boundary and form crevices where
impurities may acc.mulate snould not ce
esposed to a BW coolant environment.

III.B. Testing of Materials 5. Ine licensee has not furnisned data on this prragraph*
For me. Installation, tests should be made on all '

regular grade stataless steals to I,e used in the
A'.;Mc Code Class I, 2, and 3 piping systems tu
demonstrate that the material was properly
annealed and is not susceptible to IG5CC. Tests
tatt aave been used to determine the
susceptio.lity of IG5CC include Practices A*
and E" of ASIM A-262, " Recommended Practices for
Cetecting Susceptinility to Intergranular Attack
in Stainless Steels * and the electrochemical
potentioninetic reactivation (EPA) test. The EPR
test is not yet accepted by the hRc. If the Ena
test is used, the acceptance criteria applied must
be evaluateJ and accepted by the IIRC on a
case-by-case cases.

* Practice A. 0 malic acid etch test for classif 6 cation of
etcn structures of stainless steels.

~

**Pra(t sre E--topper-cupper sulf ate-sulfuric acid test for
detecting suscept antlity to latergranular attack in
stataless steels.

_
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III.C. Processtag cf Materials C. The licensee has not furnished data on this paragraph
la his responses to NRC Gen *ric tetter 8104. SeeCorrosson-resistaat cla4 Jing with a duples comments on Part II.C. above.microstructure (53 mentmas ferrite) may be applied

to tne ends of type 304 or 316 stataless steel
pipe for the purpose of asolding IG5CC at
melJuents. Such claJJing, =hich is tatended to
(a) alataire the ital on the pipe inner surf ace,
(b) move the ilAZ a.ay f rom the #1ghly stressed
region mest to the attactment meld, and
(c) isolate the meldment f ree the environment, may
De applied moder the following conditions:

III.C.I. For initial construction, prov6Jed that all of I. The commients on III.C. also apply here.
the piping as salution annealed af ter cIUJing.

III.C.2. For repair melding and modificat toa to 2. The coassents on III.C. also apply here.in-place systems le operat tag plants and
plaats under construction. When the repair
melding or modification requires replacement
of pape, tne replacement pipe should te
solution.anneeled af ter cladding.
Cerrosson. resistant cladding applied in the
"fleld* (i.e., without subsequent solution
ammealtag of the pipe) is acceptable only on
that portion of the pipe that has not been
removed f rom the piplag system. Other * field *
applications of corrosion. resistant cladding
are not acceptaole.

O
-

Other processes that have been found by
laceratory tests to einsaire stresses and
IG5CC in austeettic stainless steel weldments
include laduction heating stress leproveuent
(lifSI) and heat stat welding (ItSaf). Although
the use of these processes as an alternate to
augmented inservice inspection is not yet
accepted by the hBC, these processes Bay be
permissiale and utll De considered on a
case-by. case basis provided acceptable
supportive data are ss.neitted to the letC.

IV. IW514VICE IR5PfCII0Bs A4D TEAK OfitC110s RigtsIntweis
F0ft'Eiats WIfit iiRiTsc orditts of C#0anisif 10

- ~
~

idIIIITCWtT(fTan7fi!If( AslirMutK5ThrtsTOELINE5
IV.A. For plants whose ASME tode Class I, 2, and 3 A. The licensee has not furnished data on this paragraphpressure coundary piping meets the guidelines of in his responses to hRC Generic tetter 81-04.Part Ill, so augurated inservice inspection or.

lean detectium requirce,ents neyond those specified
in the 10 GR 50.55a(g), "laservice Inspection
Seguirements* and plant technical $pecif scations
for leatage detectson are necessary.

- - _ _ _ _ _ _ _ _ _ _ .
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.

| 15.4. ASME Code Class I and 2 pressure moundary p6 ping 8. The licensee has met furnisned data en this paragraph! that does met meet guidelines of Part til is
| des 6gnated *Ikunconformisg* and must have la his responses to apC Generic tetter 88-04
i

j addettamal laserence 6aspectlas dad more stringent
leak Jetettles eeeps6rements. inc degree of

I ausguented 6eseralce easpectice of seca piping
| depeeds es ehetaer the specific *llosacesformieg"
l p6p6ag runs are classified as *5erstce

Seas 6 L a oe." The *5ereice Seesitive* Itaes mere.

and ellt me designated by the IEC and are defleed
as these that have emper6eaced crace 6ag of a
generst nature, or that are cessleered to te
particularly susceptsele to crace6ag because of a
cunnimaties of high local stress, esterial
conditles, and high esygen centeet le the
relatleely stagnant, latero 6tteet, or less-flem
coolanc. Carrently, for the mencenteret3, A$ff
Code Class 3 p6plag. no additional laservice
lespect6en beyond tne Sectlen al visual
eman6eet6es is reestred.

Esamples of platag cons 6dered to te * Service
Sensittee* 6aclude but are met iloited to: core
spray liars, recirculation riser Ilmes.*
rec 6rculattee e pass 16aes (or p6pes

estees6 ems / stem tunes se plants utere the bypass
36aes neve tone removed) centrol red drive (CAS)
hydraulic reture llaes. Isolatlee condenser llees.
recirculattee telet 16aes at safe ends amoreH

l .

cre,6ces are termed by the melded thermal sleeve"
attatsuments, and shutomun heat eacmanger 16aes.
If cracetag sneesid later te femme la a particular

. p6p6mg run and censleered to me generic. It eiII
be destp eted by the W as *5ervice 5eesttise.'
teasage detect 6en and augmented laservice
sospecttee re,serements for "enaconferm6eg" 16aes,

i

!
and *Wenewfarei g. Seev6ce Sensitise* 16aes are *
specified eelam:

1

i
'

*Ssace me 16xt nas mete esserved in the desestic plaats and;

j la .-w of the pesstele migen radiation espesure to the
taspest 6am persusanel serweillance and smelterlag means
etter team these specified la Section lv of tais report for
rec 6sculatten r$ser 1ines =6ii se cens6dered een a
case-by-case tesis.

I

I
;

!
!

I
!

l
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| IV.8.l. *Ibencesforming" t sees Inst Are akst * Service I. The Comments on IV.S. also apply here.( 5ensattee*~ ~

IV.S.I.a. teaa Selection: Ine reactor coolant a. The comments on IV.S. also apply here,
leamage detection systems snould be
sperated esader tne lecsaical Specification

i reesirements to enmance the discovery of
! sonidentaffed leasage (met may include .

througn-wall cracks developed in *

austenttic staleiless steel piping.

IV.B.I.a.(l) Ine le d age detection systes provided (1) 548804E F*

snoeld include sufficiently diverse leak
detection metnods witn adequate VVRPC's description of Vermont Yankee's leak detectionsensittelty to detect and measure small
less in a timely ===r and to identify

methods is not detailed enough to determine whether they
meet Section C of Regulatory Guide 1.45.

the ledage sensrces witnin the practical
i lleits. Acceptable leakage detection and

.

BIFFERERCES
j annitoring systems are descrlhed in

)| Section C. Regulatory Position of The nine subsections of Section C of Regulatory
| Regulatory Geside B 45. * Reactor Coolant Guide 1.45 are discussed below.

'

! Pressere teundary Leakage Betection ,
'Systems." C.) vyNPC has stated that ledage to the primary
;

reactor containment from identified sources is
,

i ' Particular attention should be given to collected such that
upgrading and calibrating Enose leat
detection systems that will provide prompt a, the flow rates are mienitored separately from

-

N 6adication of an increase in leakage rate, unidentified led age.9 .ind
Otner egstvalent lemmage detection and b. the total

! collection systeses mill be revleued on a monitorel. glow rate can be established and
case-hy-case hesis.

C.2 The Vermont Vantee Final Safety Analysis Report
(fSAR) indicates that unidentified leakage to the
primary reactor containment case be collected and
the flow ratg monitored to an accuracy of 0.25 gpain 3 to 4 h. ,

'

C.3 The Vermont Vankee led detection systees consist
of:

a. Drywell floor drain sumps

b.
CAf1 which consist of radiogas and garticulate

'

activity recorders and indicators.

These systems meet the metho<fs recommended in
, Section C.3 of Regulatory Guide 1.45.

C.4 It is not clear whether provisions have been made
in the Veramt Yankee FSAR to monitor systems
connected to the RCP8 f or signs of latersystem
leak age.

!

. - . _. _ . . _ - _ _ - _ _ _ - ___
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C.5 ine Vermont Yankee leakage detection systems are
able to detect a 0.25-gpa leak in 3 to 4 h.
However, it is not clear that the leakage
detection systems are able to detect a I-gpm leak
in I h or less.

C.6 lhe Vermont Yankee airborne particulate
radioactivity monitoring system is not functional
when subjected to the SSE.

C.1 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.

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

C.8 All Vermont Yankee leak detection systems
enumerated in Reference 8 can be calibrated or
tested during operation.

C.9 The Vermont Yankee FSAR includes limiting
conditions for identified and unidentified leakage.

VVNPC has identified the avallebility of the
[] Vermont Yankee systems for detecting and

monitoring leakage. Either th
sampling system is available.Ig sump or air

It cannot be determined from the ab9ve whether Vermont
Yankee meets all the requirements of Regulatory Guide 1.45,
Section C.

A00lil0NAL DATA REQUIRED

1. Indicate whether provisions have been made in the
Vermont Yankee FSAR to monitor systems connected*

to the RCP8 for signs of intersystem leakage
(Subsection C.4 of Regulatory Guide I.45).

2. Indicate whether calibration of the indicators
accounts for the needed independent variables
(Subsection C.1 of Regulatory Guide I 45).

.

J. Indicate 4 .cther the leak datection systems car.
detect a I gom leak in I h or less (Subsection 0.5
of Regulatory Guide 1.45).

.

.
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IV.B.I.a.(2) Plant snuteuwe should be inillated for (2) StMMARYinspection and enrrective action unen any
leasage detection system indicates, within VilePC has not included the provision for shutdown fora period of 24 hours or less, an increase

.In rate of unidentified leatage in excess an increase of 2 gym in unidentified leakage in 24 h in the
Vermont Yankee Technical Specifications. VYNPC has also noti

of 2 gallons per minute or its equivalent, incorporated the 4-h simp level monitoring interval in theor unen the total unidentified leakage Vermont Yankee Technical Specifications. -attains a rate of S gallons per minute or
its equivalent, whichever occurs first.
For sump level monitoring systems with VYNPC does not meet leuREG-031-3, Rev. I in these matters.

ifaed-measurement laterval method, the OlFFERENCESlevel should be monitored at 4-hour
intervals or less. letstEG-0313. Rev. I requires that shutdown be initiated

for an lacrease of 2 gpm in unidentified leakage in 24 h.
I Monitoring should be performed every 4 h for sump level
I monitoring systems with the fixed-measurement interval

method.

VYHPC's positions are briefly stated below.
.

I l. 2 gym in 24 h
*

There is no evidence that IGSCC "repidlya.
increases crack growth rate *

.

b. The 5-gpm limit conservatively assumes that
all the leakage comes from a single crack in

ig a 4-in. line which no longer exists in the
containment

There are adelnistrative limits which requirec.
the Shif t Supervisor to determine the cause

j of any 2-gum increase above normal
unidentified leakage in any 8-h period.

2. 16mitoring
i

!

a. There is no technical justi.~lcation which
indicates the bases of the existing Technical
Specifications are deficient

.

b. IGSCC cracks propagite slowly

c. Sump till and pump out timers have arms to
indicate rapidly increasing leakage

ADDill0IIAL DATA REQulRED

alone.

I V.S. I .a. ( 3) tanidentified leakage should include all (3) VVNPC's definition of unidentified leakage for Vermontleakage other than:
Yankee meets IIUREG-0313, Rev. I (FSAR Section 4.10.3).

|

|
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IV.8.l.a.(J)(a) Leakage into closed systems, such as (a) Ihe comments on IV.B.I a.(3) also apply here,
pump seal or valve packing leats that
are captured, flow metered, and
conducted to a sump or collecting
iank, or

IV.S.I.a.(3)(b) Leasage into the containment (b) The conneents on IV.8.1.a.( 3) also apply here.
atmosphere from sources that are both
specifically located and known either
not to interfere with the operations
of unidentified leakage monitoring
systems or not to be from a
througn-wall crack in the piping
uithin the reactor Coolant pressure
boundary.

I V.S. I .D. Augmented Inservice Inspection: Inservice b. StamARY
inspection of the "monconforming.
Nonservice Sensitive * lines should be VYNPC does not intend to inspect the standby Liquid
conducted in accordance with the following Control Lines (5tt-ll) and the V.ssel Drain Lines CIAl.19 and
program:* CIAt-400 socket welds because they . ire socket-welded

configurations that do not permit meaningful volanetric
examination.

*Ilfts program is largely taten from the requirements of ASME
Boiler ane Pressure Wessel Code, Section II, referenced in VYmPC does not meet NtitEG-Oll3, Rev. I in this matter.
the paragraph (a) of 10 tfA 50.554, " Codes and Standards."

DIFFIRENCES
un

NUREC-0313. Rev. I requires that some proportion of the
A';ME Code Class I "nonservice sensitive' piping be subject
to an augnented I5I program.

VYNPC does not plan to subject the SIC-II, CIAl-19, and
!

CIAd-400 socket welds to augmente.1 ISI for the following
,

reasons:

1. Socket-wel.' J configurations do nct ;mrmit
:.r", ,f.e* wolumetric .n.aeination

7. Surface esamination is le. effective in detecting
IGSCC

3. The existing leakage detection and monitoring
systen provides adequate assurance that any piping
leakage will be detectni in a timely manner

4. Socket-welded joints rarely suf fer IG5CC.8

ADClllONAL DATA REQUlWED

Une .

.

_ _ . . . _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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IV.S.I.e.(l) for ASME Code Class I ca=r -ets and (1) It.e comments on IV.S.I b. also apply here.piping, each pressure.retatalag dissiasler
metal weed hojo t to laservice inspection
regsircecats cf Section El should be
enanseed at least once in no acre than

' #0 munths (two-Enerds of the tlee
-

prescrited in the A5stE 8eller and pressure
Dessel Code Section II). Such esamination~

should tacTude all internal attacament
melds 1841 are not through-mall acids but
are melded to or form part of the pressure
boundary.

I V.8. 8.t. (2) The tellenlag A5ME Cede Class I pipe melds (2) ine causments on IV.B.I.t. also aaply here.sueject to inservice tospectice
reestrements of Secties II shoeld be
esamined .6 least esce la ne sure than
a meetns: -

' -
IV.B.I.e.(2)(a) All melds at teralaal eads* et pipe (a) The comments en IV.B.I.t. also apply here,j at vessel assales;

*Iero6eal ends are the entrealties of piping runs that
commect ta structures, components (such as vessels, pusys,

i valees) er plee anchers, each of w'*". acts as rigid
restralets or provides at least tem degrees of restraint toi

| fiphag thermal empassion.

Y
I V.S. I.e. (2){ a) All melds having a design Censlaed (t) The comments en IV.S.I.h. alte apply here.primary plus t.ar*y stress range

of 2.45, er more;

IV.S.I.t.(2)(c) All melds havlag a design cumulative (c) The Commeets em IV.E.I.D. alse apply here.f atigue usage f acter of 0.4 or amre;
|

| IV.S.I.e.(2)(d) Sufficient additlanal melds with hign (d) ine comments en IV.S.I.e. also apply here.!

!
pottettel for crackleg to este the
total eenal to 251 of the melds in

4each 5 4taa systee.
:

t I V.s. l.m. (3) Ine fellemleg ASIE Code Class 2 pipe (3) 54seARY( ueles, sumfect to leservice inspection .
-~

eegeirements of Sectlen II, in residhsal
| wat removal systems, emergency core VVNpC has not identified those nonconforming

"nonservice sensitive * pipes meilch are to be inspected per>

coollag systems, and centalement heat part IV.8.1.b.(3) of smMG-0313 Rev.1.rammeal systems should te esan6eed at
least once in no more than to mentns:

91FEAfmCES

IltafG-0313, sev. I reesires that eenceoforming ASME
Code Class 1 and Class 2 p6plag me subjected to an augmented

i 151 program. Ine augmented 15I program for ASM[ Code
| Class I piping differs from that reestred on Class 2

p iping. Also, seguented 158 reesirements dif fer for A5fE!

| Code Class 2 pipes to be inspected per Parts IV.S.I.b.(3)
I ans IV.5.1.h.(4) of ImatEG-0313. Rev.1.

r

| P
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VYNPC has sut,mitted the au<pm*nted 151 program for
nonconforming *nonservice sensitive" piping, but has not
distinguished between the A5ME Code Class I and Class 2
piping, and between the ASME Code Class 2 pipes which are to
be inspected per Pa
NUREG-0313. Rev.1.gts IV.8.1.b.(3) and IV.8.1.b.(4) ofTherefore, vrNPC's program for ASME
Code Class 2 piping cannot be evaluated.

ADDITIONAL DAIA REQulalD

Identify which A5ME Code Class 2 pipe will be inspected
per Part IV.8.1.b.(J) and which inspection procedures will
be used.

IV.8.l.b.(3)(a) All welds of the terminal ends of . (4) The Comments on IV.S.I.b.(3) also apply here.pipe at vessel nortles, and
1-

| IV.S.I.b.(3)(b) At least 10% of tne welds selected (b) The comments ".8.l.b.(3) also apply here.proportionately from the followleg
g categories:

<

IV.8.1.b.(3)(b)(i) Circumferential welds at (i) The comments on IV.8.l.b.(3) also apply here.
locations where the stresses
under the loadings resulting
from Jan plant conditions as
calculated by the sum of
Equations (9) and (10) in,,

sa WC-3652 exceed
0.8 (1-2Sh * S liA

IV.8.1.b. ( 3)(b)( t i) Welds at terminal ends of (ii) The comments on IV.8.l.b.(3) also apply here.piping, including t ranch rucs;

IV.8.1.b.(J)(b)(til) Dissimilar metal welds; (litlihe comments on IV.S.I.b.(3) also apply here.

I V. 8.1.b. ( J)(b)( t v ) Welds at structural (iv) The comments on IV.8.1.b.(3) also apply here.discontinuities; and

I V.8. I .b. ( 3)(b)( v ) Welds that cannot be pressure (v) Ihe comments on IV.8.1.D.(3) also apply here.
tested in accordance with
IWC-5000.

ine welds to be eaamined shall
be distributed approximately
equally among runs (or portions
of runs) that are essentially
similar in design, site, system
function, and service conditions.

IV.8.l.b.(4) Ihe following ASME Code Class 2 pipe (4) SUMMAR Ywelds $n systems other than residual
heat removal systems, emergency core VYNPC has not identified those nonconformingcooling systems, and containment heat "nonservice sensitive * pipes which are to be inspected perremoval systeas, which are subject to Part IV.8.1.b.(4) of NUREG.0313. Rev.1.Inservice inspection requirencnts of
Section 11. should be inspected .st
least ueRe in no more than 80 sm>nths:

!

' '

.
l,

,
_ ____
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, DiffERCMCES

f'(. ,'A' L,
3

'

seuREG-oJ13. Rev. I requires snat nonconformf ag A5ME-Z ', -
,*

Code Class I and Class 2 piping h. subjected to ac sinyanted*=

151 program. The Jupnted 151 pataaram f orf$M[ Code'y . 1, Class I piping dif fers from taat re.suired on Class 2,
i Dg ; olping. Also, augeented 151 reessremen's dif fer for ASME

-

Tode Class 2 pipes to be inspecte I per Parts IV.8.1.b.(3)'

and IV.8.I.b.(4) of 8stAIEG-0313, Rev. I.
' ,

/

WVhPC has subeltted the aupmted 151 program forS, e ,

l nonconforming "nonservice sensitive" piping, but has nots

,% (Q distinguisNs between the ASME Care Class I and Class 2
piping, and between the AM Code Class 2 pipes which are to -

*7} ,,

be inspected per Parts IV.8.1.b.(1) and IV.8.1.b. 4) of.
I

huREG-0313. Rev.1.y ~nerefore. VINPC'', program or ASME
c.. \ '

Code Class 2 piping cannot be evaluated.,

b -

ADDillDhAt DATA REQU!#ED

Identif y which A$MF CoJe Class'? pipe bill be inspected
_ -

p
'-3 . . per Part IVJ!.1.h.(4) and which inspection prccedures will

b, i g, e, he used.< '
s .

IV.B.I.b.(4)(a) All welds at locations where the (a) The comments oc IV.8.1.b.(4) also apply here.
stresses under the loadings resultingg

.J g' - free "hormal* and " Upset * plant
co i \ conditions including the operatinst *X

'
basis earthquah's (08E) as calculateds s*

4 by the sus of Equations (9) and (10)
.In hC-3652 esceed 0.8 ',

(l.25n + S );A

Ilf.S.I.b.(4)(b) All welds at teratsal ends of piping. (b) The Comments on IV.S.I.b.(4) also apply here.including branch runs;
.

iv.B.I.b.(4)(c) All dissiellar metal welds; (c) The comments on IV.S.I.b.(4) also appl.v here.
i .. [

IV.8.1.6.(4)(d) Additional welds with high potential (d) The connents on IV.B.I.b.(4) also apply here.for cracking at structural
discontinuities * such that the total
number of welds selected for
esamination equal to 25% of the

-

circumferential welds in each piping
system.

* Structural discontinuities include pipe weld joints to
vessel no Eles, valve bodies, pump casings, pipe fittings
(sucn as elbows, tees, reducers, flanges, etc., conforning
to ANSI 5tsadard S 16.3) and pipe Dranch ConneCliJtts and
fittings.

.

_ _ _ . _ _ _ _ _ _ _ _ _ _ _
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I V.B. I .O. ( S) If eaaalnation of (1), (2), (3), and (5) The licensee has not furnished data on this paragraph(4) above conducted during the first in his responses to IIRC Generic tetW 81-04
80 months reveal no incidence of
stress corrosion cracking, the
esamination f requency thereaf ter Can
revert to 120 months as prescribed in

-

Section XI of the A5MC Boiler and
Pressure vessel Code.

I V. 8.1. b. ( 6) Sampling plans other than those (6) Ihe licensee has not furnished data on this paragraphdescribed in (2), (3), and (4) above in his responses to NRC Generic Letter 81-04.,

will ne reviewed on a case-by-case
basis.

I V. 8. 2. "Nonconf orming Lines that are *5ervice
Sensitive"

IV.8.2.4. Leak Detection: Ihe leasage detection a. The cosaments made in Parts IV.8.1.a.(1) andrequirements, described in IV.8.1.a above. IV.8.1.a.(2) apply here.
should be implemented.

IV.8.2.0. Augmented inservice inspection: b. SUMMARY

WYNPC has stated, "All dissiellar metal welds and 25%
of the other welds in each system which have a potential for
increased susceptiollity to IG5CC. . .* will be inspected
per the augmented ISI program.

y However, VYNPC has not submitted sufficient data to
evaluate the proposed alternate augmented 151 program.

DIFFERENCES

NUREG-0313, Rev. I requires that all A5ME Code Class 1
* service sensitive" piping be inspected vr the augmented .

151 schedule.

VVNPC plans to inspect "all dissiellar metal welds ar.4
25E of the other welds in each system which have a potential
f or increased susceptibility to IG5CC. . .* VVNPC does not
plan to volumetrically inspect the recirculation riser
piping due to the high radiation level. Also, VYNPC plans
to take credit for past inspection
portions of the core spray piping.g for the susceptible

AD0lil0NAL DATA RET)UIRED

For the *. . 25% of the other welds in each system
which have a potential for increased susceptibility to
IG5CC. . .", how are these welds chosen?

If the recirculation riser system is not to be
volumetrically inspected, how will it be inspected?

Idere the past core spray inspections (1975 to 1977) f or
which credit is proposed to be taken perforscJ per the
methods otitlined in ILE Bulletins 82-03 anJ 83-027



..

.

,

i .'
.

.

IV.8.2.b.(1) The welds and adjoining areas of (I) Ihe Comments on IV.S.2.b. also apply here.
bypass piping of the discharge valves
in the main recirculation loops, and~

of the austenitic stainless steel
reactor core spray piping up to and
including the second isolation valve,
should be esamined at each reactor
refueling outage or et other
schaduled plans outages. Successive
esamination need not ne closer than
6 months, if outages occur more
frequently than 6 months. This
requirement applies to all welds in
all typass lines whether the 4. inch
valve is kept open or closed during
operation,

in the event these esaminations find
the piping free of unacceptable
indications for three successive
inspections, the emanination may be
eatended to each 36-month period
(plus or minus by as much as
12 months) coincident with a''

refueling outage. In these cases.
the successive examination may be _

limited to all welds in one bypass
pipe run and one reactor core spray
piping run. If unacceptacle flawy' indications are detected, the
remaining piping runs in each group
should be esamined.

In the event these 36-month period
examinations reveal no unacceptacle
indications for three successive
inspections, the welds and adjoining
areas of these piping runs should be
esamined 45 described in IV.S.I.b(I)
for dissimilar metal welds and in
IV.8.l.0(2) for other welds. .

I V.S.2.b. ( 2) the dissi.ailer metal welds and (2) The commsents on IV.S.2.b. also apply here.adjoining areas of other ASMC Code
Class i " Service Sensit sve" piping
should be examined at each reactor ,

refueling outage or at other
scheduled plant outages. Successive
examinations need not be closer than
6 months, if outages occur more
f requently than 6 annths. Such
emanination should include all
internal attachments that are not
through-wall welds but are welded to
or form part of the pressure boundary,

t

'

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IV.8.2.b.(3) The welds and adjoining areas of (3) The comments on IV.B.2.b. also apply here,
other ALME Code Class I *$ervice
Sensitive * piping should be esamined
using the sampling plan described in
IV.8.1.b(2) except that the frequency
of such emaninations should be at
each reactor refueling outage or at
other scheduled plant outages.
Successive esaminations need not be
closer than 6 months, if outages*

-occur more frequently then 6 months.

IV.B.2.b.(4) The adjoining areas of internal (4) The comments on IV.B.2.b. also apply here.
attachment welds in recirculation
inlet lines at safe ends where
crevices are formed by the welded
thermal sleeve attachments should be
emanined at each reactor refueling
outage or at other scheduled plant
outages. Successive examinations
need not be closer than 6 months, if
outages occur more frequently than
6 months.

IV.B.2.b.(5) In the event the esaminations (5) The comments on IV.B.2.b. also apply here,
described in (2), (3) and (4) above
find the piping free of unacceptable
indications for three successive
inspection:, the examination may be

[$ extended to each 36-month period
(plus or minus by as much as
12 months) coinciding with a
refueling outage.

In the event these 36-month period
examinations reveal no unacceptable
indications for three successive
inspections, the frequency of
examination may revert to 80-month
periods (two-thirds the time
prescribed in the A5ME Code

Section XI).

I V.B.2.b. ( 6) Ihe area, entent, and frequency of (6) $UMMARVexamination of the augmented
intervice inspection f or A5ME Code
Class 2 " Service Sensitive" lines VYNPC has not identified those nonconforming " service
will be determined on a case-by-case sensitive * pipes which are to be inspected per Part-

IV.B.2.b.(6) of NUREG-0313 Rev. 1.basis.
OlFFERENCES

NUREG-0313, Rev. I requires that nonconforming A5ME
Code Class I and Class 2 piping be subjected to an augmented
151 program. The augmented ISI program for ASME Code
Class I piping differs from that required on Class 2 piping.

_ _ _ - - - - _ _ _ _ _ _ _ - - _ - - _ - _ _ _
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VrNFC has submitted the asym nted ISI program for
nonconforming " service sensitive * piping, l'ut has not,

disting
piping.ytshed betweese the ASME Co.le Class 1 and Class 7Therefore, VVNPC's program for ASME Code Class 2
piping cannot be evaluated.,

ADDIIIONAL DAT A REQUIRf D

Identify which ASME Code Class 2 pipe will be inspected
per Part IV.8.2.b.(6) and which inspection procedures will
be used.

IV.8.3. Mondestructive Esamination (NDE) Requirements 3. The licensee has not furnishal data on this paragraph
in his responses to NRC Generic tetter 81-04.

Ine method of examination and volume of material
to be esamined, the allouable indication
standards, and esamination procedures should
comply utta the requirements set forth in the
applicable Edition and Addenda of tne ASME Code,
Section II, specif t*d in Part (g), " Inservice
Inspection Requirements," of 10 CFR 50.55a,
*Coses and Standards.*

In some cases, the code examination procedures
may not e effective for detecting or evaluating
IGSCC and other ultrasonic (UT) procedares or
advanced r.ondestructive examination techniquesro

N may be required to detect and evaluate stress
corrosion cracting in austenttic stainless steel
piping. Improved UI procedures have been
developed by certsin organizations. These
improved UI detect son and evaluation procedures
that nave been or Can De danestrated to the idIC
to be effective in detecting IGSCC should be
used in the laservice inspection.
Recommendations for the development and eventual
implementation of these improved techniques are
includec in Part V.

d. GENERAL REC 09e1ENDAfl0NS V. The llCensee has not furnished data on this paragraph
in his responses to NRC Generic tetter 81-04.

The measures outlined in Part til of inis document
provide for positive actions that are consistent with
current technology. Ine implementation of these actions
snould martedly reduce the susceptibility of stainless
steel pipsng to stress corrosion cracking in SWks. It
is recognized that additional means could be used to
ilmit the estent of stress corrciton cracking of 8WR
pressure boundary piping materials and to laprove the
overall system integrity. These include plant design
and operational procedure considerations to reduce

-system exposure to potentially aggressive environment,
improveJ material selection, special f abri ation and
welding techniques, and provisions for volumetric
inspection capability in the design of weld joints. The
use of such means to 1.mit IGSCC or to leprove plant
system integrity will be reviewed on a case-by-case .basis.

.
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TABLE 2

SUMMARIES OF EVALUATION OF

LICENSEE'S RESPONSES

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

Vermont Yankee Nuclear Power Corporation (VYNPC) has no plans at
present to replace any nonconforming material. VYNPC has an

alternative plan which involves meeting the augmented ISI and leak
detection requirements of NUREG-0313, Rev. 1.

IV.B.I.a.(1) Leak Detection and Monitoring Systems

VYNPC's description of Vermont Yankee's leak detection methods is
not detailed enough to detennine whether they meet Section C of
Regulatory Guide 1.45.

IV.B.I.a.(2) Leak Detection Requirements

VYNPC has not included the provision for shutdown for an increase of
2 gpm in unidentified leakage in 24 h in the Vermont Yankee

Technical Specifications. VYNPC has also not incorporated the 4-h
sump level monitoring interval in the Vermont Yankee Technical
Specifications.

VYNPC does not meet NUREG-0313 Rev. 1 in these matters.

IV.8.1.b. Augmented ISI for "Nonservice Sensitive" Pipe

VYNPC does not intend to inspect the standby Liquid Control Lines

(SLC-II) and the Vessel Orain Lines CUW-19 and CUW-400 socket welds !
because they are socket-welded configurations that do not permit
meaningful volumetric examination.
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VYNPC does not meet NUREG-0313, Rev.1 in this matter.

IV.B.I.b.(3) Augmented ISI of Nonconforming "Nonservice Sensitive" ASME
Code Class 2 Pipe

VYNPC has not identified those nonconforming "nonservice sensitive"
pipes which are to be inspected per Part IV.B.l.b.(3) of NUREG-03id,
Rev. 1.

IV.B.I.b.(4) Augmented ISI of Nonconforming "Nonservice Sensitive" ASME
Code Class 2 Pipe

VYNPC has not identified those nonconforming "nonservice sensitive"
pipes which are to be inspected per Part IV.B.I.b.(4) of NUREG-0313
Rev. 1.

IV.B.2.b. Augmented ISI for " Service S:nsitive" Piping

VYNPC has stated, "All dissimilar metal welds and 25% of the other
welds in each system which have o potential for increased

susceptibility to IGSCC. . ." will be inspected per the augmented
ISI program.

However, VYNPC has not submitted sufficient data to evaluate the
proposed alternate augmented ISI program.

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

VYNPC has not identified those nonconforming " service sensitive"
pipes which are to be inspected per Part IV.B.2.b.(6) of NUREG-0313,
Rev. 1.

24
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TABL'E 3

OIFFERENCES BETWEEN NUREG-0313 REV. 1-

AND LICENSEE'S RESPONSES

II.C Material Selection, Testing, and Processing Guidelines for 8WRs with
an Operating License

NUREG-0313. Rev. I requires that NRC-designated
" service-sensitive" lines be replaced with corrosion-resistant
materials to the extent practical.

VYNPC presently has no plans to replace " service-sensitive"
piping. Instead, VYNPC plans to develop a program to meet the
augmentad ISI and leak detection requirements in NUREG-0313,
Rev. 1.7

IV.B.I.a.(1) Leak Detection and Monitoring Systems

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

C.1 VYNPC has stated that leakage to the primary reactor

containment from identified sources is collected such that

the flow rates are monitored separately froma.

unidentified leakage,9 and

b. the total flow rate can be established and monitored.9

C.2 The Vermont Yankee Final Safety Analysis Report (FSAR)

indicates that unidentified leakage to the primary reactor
containment can be collected and the flow rate monitored to
an accuracy of 0.25 gpm in 3 to 4 h.0

25
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C.3 The Vermont Yankee leak detection systems consist of:

a. Orywell floor drain sumps

b. CAM which consist of radiogas and particulate activity
recorders and indicators.8

.

These systems meet the methods recommended in Section C.3 of
Regulatory Guide 1.45.

C.4 It is not clear whether provisions have been made in the
Vermont Yankee FSAR to monitor systems connected to the RCPB

for signs of intersystem leakage.

C.5 The Vermont Yankee leakage detection systems are able to
detect a 0.25 gpm leak in 3 to 4 h. However, it is not

clear that the leakage detection systems are able to detect
a 1-gpm leak in I h or less.

C.6 The Vermont Yankee airborne particulate radioactivity
monitoring system is not functional when subjected to the
SSE.

C.7 Indicators ard 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.

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

C.8 All Vermont Yankee leak detection systems enumerated in
Reference 8 can be calibrated or tested during operation.

;

26
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C.9 The Vermont Yankee FSAR includes limiting conditions for
identified and unidentified leakage.

VYNPC has identified the availability of the Vermont Yankee
systems for detecsing and monttoring leakage. Either the
sump or air sampling system is available.10

It cannot be determined from the above whether Vermont Yankee
meets all the requirements of Regulatory Guide 1.45, Section C.

IV.B.I.a.(2) Leak Detection Requirements

NUREG-0313, Rev. I requires that shutdown be initiated for an
increase of 2 gpm in unidentified leakage in 24 h. Monitoring
should be performed every 4 h for sump level monitoring systems
with the fixed-measurement interval method.

VYNPC's positions are briefly stated below.

1. 2 gpm in 24 h

There is no evideace that IGSCC " rapidly increasesa.

crack growth rate"

b. The 5-gpm limit conservatively assumes that all the
leakage comes from a single crack in a 4-in. line which
no longer exists in the containment

There are administrative limits which require the Shiftc.

Supervisor to determine the cause of any 2-gpm increase
above normal unidentified leakage in any 8-h period.

2. Monitoring

There is no technical justification which fndicates thea.

bases of the existing Technical Specifications are
deficient

27
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b. IGSCC cracks propagate slowly
'

'

c. Sump fill and pump out timers have alarms to indicate
rapidly increasing leakage.0

IV.B.I.b. Augmented ISI for "Nonservice Sensitive" Pipe

NUREG-0313, Rev. I requires that some proportion of the ASME Code
Class 1 "nonservice sensitive" piping be subject to an augmented
ISI program.

VYNPC does not plan to subject the SLC-11, CUW-19, and CUW-400
'

socket welds to augmented ISI for the following reasons:

1. Socket-welded configurations do not permit meaningful
volumetric examination

2. Surface examination is ineffective in detecting IGSCC

3. The existing leakage detection and monitoring system
provides adequate assurance that any piping leakage will be
detected in a timely manner .

4. Socket-welded joints rarely suffer IGSCC.8

IV.B.I.b.(3) Augmented ISI of Nonconforming "Nonservice Sensitive" ASME
Code Class 2 Pipe

NUREG-0313, Rev. I requires that nonconforming ASME Code Class 1

and Class 2 piping be subjected to an augmented ISI program. The
augmented ISI program for ASME Code Class I piping differs from
that required on Class 2 piping. Also, augmented ISI requirements
differ for ASME Code Class 2 pipes to be inspected per Parts -
IV.8.1.b.(3) and IV.B.I.b.(4) of NUREG-0313, Rev. 1.

28
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VYNPC has submitted the augmented ISI program for nonconforming

"nonservice sensitive" piping, but has not distinguished between
the ASME Code Class I and Class 2 piping, and between the ASME
Code Class 2 pipes which are to be inspected per Parts
IV.B.l.b.(3) and IV.B.I.b.(4) of NUREG-0313, Rev.1.7

Therefore, VYNPC's program for ASME Code Class 2 piping cannot be
evaluated.

IV.8.1.b.(4)
'

Augmented ISI of Nonconforming "Nonservice Sensitive" ASME
Code Class 2 Pipe

NUREG-0313, Rev. I requires that nonconforming ASME Code Class 1

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 ISI requirements
differ for ASME Code Class 2 pipes to be inspected per Parts
IV.B. I.b.(3) and IV.B. I.b.(4) of NUREG-0313, Rev.1.

VYNPC has submitted the augmented ISI program for nonconforming

"nonservice sensitive" piping, but has not distinguished between
the ASME Code Class I and Class 2 piping, and between the ASME

Code Class 2 pipes which are to be inspected per Parts
IV.B.l.b.(3) and IV.B.1.b.(4) of NUREG-0313, Rev.1.7

Therefore, VYNPC's program for ASME Code Class 2 piping cannot be
evaluated.

IV.B.2.b. Augmented ISI for " Service Sensitive" Piping

NUREG-0313, Rev. I requires that all ASME Code Class 1 " service

sensitive" piping be inspected per the augmented ISI schedule.

VYNPC plans to inspect "all dissimilar metal welds and 25% of the
other welds in each system which have a potential for increased
susceptibility to IGSCC . ." VYNPC does not plan to
volumetrically inspect the recirculation riser piping due to the

29
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high radiation level. Also, VYNPC plans to take credit for past
inspections for the susceptible portions of the core spray
piping.0

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

NUREG-0313 Rev. I requires that nonconforming ASME Code Class 1
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.

VYNPC has submitted the augmented ISI program for nonconforming
" service sensitive" piping, but has not distinguished between the
ASME Code Class 1 and Class 2 piping.7 Therefore, VYNPC's

program for ASME Code Class 2 piping cannot be evaluated.

4

4

30

.



.

t *

.

'

TABLE 4

ADDITIONAL DATA REQUIRED

OF LICENSEE

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

,

None.

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

1. Indicate whether provisions have been made in the Vermont

Yankee FSAR to monitor systems connected to the RCP8 for
1

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 (Subsection C.7 of <

Regulatory Guide 1.45).

3. Indicate whether the leak detection systems can detect a
1-gpm leak in 1 h or less (Subsection C.5 of Regulatory
Guide 1.45).

IV.8.1.a.(2) Leak Detec.fon Requirements
|

None.

IV.B.I b. Augmented ISI for "Nonservice Sensitive" Pipe

None.
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IV.B.I.b.(3) Augmented ISI of Nanconfoming "Nonservice Sensitive" ASME |

Code Class 2 Pipe

Identify which ASME Code Class 2 pipe will be inspected pr
Part IV.B.I.b.(3) and which inspection procedures will be used.

IV.B.I.b.(4) Augmented ISI of Nonconfoming "Nonservice Sensitive" ASME
-

Code Class 2 Pipe

Identify which ASME Code Class 2 pipe will be inspected per
Part IV.B.l.b.(4) and which inspection procedures will be used.

IV.B.2.b. Augmented ISI for " Service Sensitive" Piping

For the ". . 25Y, of the other welds in each system which have a
potential for increased susceptibility to IGSCC. . .", how are
these welds chosen?

If the recirculation riser system is not to be volumetrically
inspected, how will it be inspected?

Were the past core spray inspections (1975 to 1977) for which
credit is proposed to be taken performed per the methods outlined1

i
in I&E Bulletins 82-03 and 83-02?

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

!

Identify which ASME Code Class 2 pipe will be inspected per
Part IV.B.2.b.(6) and which inspection procedures will be used.

!
,
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