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ABSTRACT

NUREG-0313, Rev. 1, Technical Report on Material Selection and
Processing Guidelines for BWR Loolant Pressure EOunaarx P?ging. s the NRC
sta 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. 1 are

evaluated by £G&G Idaho, Inc. in this report. Particular attention was
given the leak detection systems described in Regulatory Guide 1.45,

Reactor Coolant Pressure Boundary Leak Detection S stems, referenced by
Parts IV.B.T1.a.(1] and (2] found on pages 7 and B of NUREG-0313, Rev. 1.
FOREWORD
This report is supplied as part of the Selected Orerating Reactor
Issues Program being conducted for the U.S. Nuclear Regulatory Commission,
Office of Nuclear Reactor Regulation, Division of Licensing, by EG&G ldaho,
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 BwWR Coolang Pressure Eounaarz P?ging, 1S the NRC
staff's revised acceptaole methods to reduce intergranuiar 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. 1 are

evaluated by EG&G Idaho, Inc. in this report. Particular attention was
given the leak detection systems described in Regulatory Guide 1,45,

Reactor Coolant Pressure Boundary Leak Detection S stems, referenced by
Parts [V.B.1.a.(1) and (2] found on pages 7 and 8 of NUREG-0313, Rev. 1.

As may be observed in the following table, Yermont Yankee does not meet
any of the parts of NUREG-0313, Kev. | evaluated in this document.

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

Additional
Part of NUREG-0313, - Data .
Rev. | Evaluated Evaluation Required Discrepancy
Section II.
I1.C. Provides alternative to No Minor
NUREG-0313, Rev. 1
Section III.
Sextion IV.
IV.B.i.a.(1) Does not meet NUREG-0313, Yes Major
Rev. |
IV.B.1.a.(2) Does not meet NUREG=0313, No Major
Rev. 1
IvV.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 31-04
[V.8.1.b.(4) Did not o. ide data in Yes Minor

response toc wxC Generic
Letter 81-04
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Additional

Part of NUREG-0213, , e
Rev. | Evaluated Evaluation Required Discrepancy
Iv.B.2.a. The comments for Parts IV.B8.1.a.(1) and Iv.B.1.a.(2)
apply here.
Iv.B.2.b. Provides alternative to Yes Minor
NUREG-0313, Rev. 1
[V.B.2.b.(6) Did not provide data in Yes Minor

response to NRC Generic
Letter 81-04

Section V.

3See Tables 1 and 3 for additional information.

OSee Tables 1 and 4 for additional information.
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TECHNICAL EVALUATION OF INTEGRITY OF
THE VERMONT YANKEE NUCLEAR POWER STATION
REACTOR COOLANT BOUNDARY PIPING SYSTEM

1. INTRODUCTION

[ntergranular stress corrosion cracking (IGSCC) of austenitic
stainless steel (SS) piping has been observed in boiling water reactors
(BWRs) since Dec amber 1965.l The NRC established a Pipe Crack Study
Gioup (PCSG) in January 1975 to study the problem.z The PCSG issued two
documents, NUREG-75/067 Technical Report, Investigation and Evaluation of
Cracking in Austenitic Stainless Steel Piping of Boiling Water Reactor§3*
and an implementation document, NUREG-0313, Rev. 0.2 After cracking in
' "je-diameter piping was discovered for the first time in the Duane Arnold
8+R in 1978, a new PCSG was formed. The new PCSG in turn issued two
reports, NUREG-0531, Investigation and Evaluation of Stress-Corrosion
Lracking in Piping of Light Water Reactor Plants® and NUREG-0313, Rev. 1,
J2chnical Report on Material Selection and Processing Guiuelines for Bwa
(nolant Pressure Boundary P1ping.5 NUREG-0313, Rev., 1 is the
‘mplementing document of NUREG-0531 and discusses the augmented inservice
tnspection (ISI) and leak detection requirements “for plants that cannot
Cumply with the material selection, testing, and processing guidelines" 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, safe ends, and fitting
material, including weld metal to determine if (they) meet the material
selection, testing and processing guidelines in" NUREG-0313, Rev. .8
The generic letter offered the option of providing a description, schedule,
and justification for alternative actions that would reduce the
susceptibility of pressure boundary piping and safe ends to intergranular
stress corrosion cracking (IGSCC) or increase the probability of early
detection of leakage from pipe cracks.



In response to NRC Generic Letter 81-04, Vermont Yankee Nuc lear Power
Corporation (VYNPC) submitted a letter on July 1, I98|.7 A request for
information from the NRC staff elicited another letter from VYNPC on
December 21, 1982.8 EGLG Idano personnel evaluated these responses, and
this report provides:

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

¢. A discussion of areas where the licensee does not meet the guidelines
or requirements of NUREG-0313, Rev. 1.9

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
cufficient 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 [GSCC 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.

le The licensee's proposed Technical Specifications to imp lement the
requirements, with the exception of the leak detection requirements in
NUREF-0313, Revision 1, Sections IV.B.1(a)()) and Iv.B.1.(a)(2).

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

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



3.  Credit for past operating experience and inspection results.

4, The acceptability of induction heating stress improvement (IHST ), heat

sink walding (HSW), and weld overlay as alternates to augmented ISI.



2. EVALUATION

2.1 NUREG-0313, Rev. 1 Guidelines

The guidelines and requirements outlined in NUREG-03'3, Rev. 1 form
the basis of this evaluation. The MUREG-0313, Rev. 1 guidelines are found
in Parts III and V and the requirements in Parts Il and IV of that
document. Part [l 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
inservice inspection requirements of nonconforming (i.e., not meeting the
guidelines of Part [II of NUREG-0313, Rev. 1) piping. Part V discusses
general recommendations.

2.2 Discussion of Tables

Table | has the complete text Parts [] 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 [I through IV of NUREG-0313, Rev. 1 are not
discussed in the right hand column. In these cases, one of the comments

below will be used.

0 Not applicable 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 applic ible because the plant has been constructed.



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

0 No comment made because alternative plans were ~ot evaluated.

Table 2 lists the summaries of the licensee's responses to NRC
questions on implementation of NUREG-0313, Rev. 1 guidelines. Therefore,
in Table 2 the reader is able to read all the summaries in one table
without having to search Table | for all the summaries. The same
compilation 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
implementation program. A1l the items in Tables 2, 3, and 4 are listed in
their respective tables in the order they appear in Table 1.

2.3 Discrepancies

Any alternate proposal that did not meet a specific guideline or
requirerent of NUREG-)313, Rev. | was considered a discrepancy. Evaluation
of alternate proposaiz 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
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 [SI.

If the alternate .roposal to leak detection dJoes not meet the
requirements in NUREG-0313, Rev. I, it was censidered a major discrepancy
because NRC is not considering major modifications to those requirements.
An example of a majur discrepancy is a licensee's not proposing Technical

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

Only major discrepancies are listed in the Conclusions section.



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.).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 Z.acifications. 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.

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 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
aiternate proposals has been given,

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



EW OF LILENSEE'S RESPONSE TO NRC GENERIC
ER 81-04

Excerpts from NUREG-0313, Rev. )

I1. IMPLEMENTATION OF MATERIAL SELECTION, TESTING, AND
NG GUIGEL INES

LA, For plants under review, but for which 2
construction permit nas not been issued, al) ASME
Code Class 1, 2, and 3 lines should conform to the
guidelines stated in Part I11.

I1.B. For plants that have been issued a construction
permit but not an operating license, all ASME Code
Class 1, 2, and 3 Vines should conform Lo the
guidelines stated in Part I1] unless it can be
demonstrated to the staff that implement ing the
guidelines of Part i1l would result in undue
hardsnip. For cases in which the guidelines of
Part 111 are not complied with, additional
measures should be taken for Class | and 2 lines
In accordance with the guidelines stated in
Part IV of this docum wt.

I1.C.  For plants that have been i1ssued en walin?
license, NRC designated "Service Sensitive™ lines
(Part IV. B) snould ve modified to conform to the
guidelines stated in Part 111, to the extent
practicavle. When “Service Sensilive® and other
Class 1 and 2 lines do not meet the guidelines of
Part 111, additional measures should be taken in
accordance wilh the guidelines stated in Part [V
of this document. | ines that experience cracking
during service and require replacement should be
replaced with piping that conforms Lo the
Quidelines stated in Part 111,

FEL. STMARY OF ACCEPTABLE METMODS 1O MINIMIZE CRACK
SUSCEPT IBILTTY MATERTAL SELECTION, TESTING, AN
PROCESSING Guloetines —

EGRG Idano Evaluation--VERMONT YANKEE

A.  Not applicable because the construction permit for tnis
plant has veen issued.

B. Not applicable because the operaling license for this
plant has been issued.

€. SUMMARY

Vermonl Yankee Nuclear Power Corporation (VYNPC) has no
plans at present to replace any nonconforming material.
VYNPC has an alternative plan which involves meeting the
dugmented IS1 and leak detection requirements of NUREG-0313,
Rev. I.

DIFFERENCES

NUREG-0313, Rev. | requires that NRC-des ignated
"service-sensitive* lines be replaced with
corrosion-resistant materials to the extent practical.

YYNPC presently has no plans to replace
“service-sensitive” piping. Instead, VYNPC plans to develop
a program Lo meet the ted IS1 and leak detection
requirements in NUREG 0313, Rev. 1.7

ADOITIONAL DATA REGUIRED
None .



HHL.A. Selection of Materials A, Tre licensee has not furnished data on this paragraph
in nis responses to MRC Generic Letter 81-04. See
Only those materials descrived in Parts | and 2 Comment on Part 11.C. above.

below are acceptable to the NRC for tastallation

in BUR ASME Code Class ), 2, and 3 piping

Systems. Other materials may be used when

evaluated and accepted vy the NRC .

HHLA L. Corrosion-Resistant Materials 1. The comments on I11.A. also apply here.

All pipe and fitting material inc luding safe
ends, thermal sleeves, end weld metal should
be of a Lype and grade Lhat has been
desonstrated to be hignly resistant to
oxygen-assisted stress corrosion in the
as-installed condition. Materials that have
been 5o demonstrated include ferritic steels,
“Muc lear Grade® austemitic stainless steels,*
Types 304L and 3160 austenitic staimless
steels, Type CF-3 cast stainless steel,

Types CF-8 and (F-8M cast austenitic stainless
steel with at least 5% ferrite, Iype 308L
stainless steel weld wetal, and other
austenitic stainless steel weld metal with at
least 5% ferrite content. Unstanilized
wrought austenitic stainless steel without
controlled low cerbon has not been so
demonstrated except when the piping is in the
selution-annealed condition. The use of such
material (i.e., reguiar grades of Types 304
and 316 staialess steels) should be avoided.
If such material is used, the as-installed
pip including welds should be in the
solut annealed condition. Where regular
grades of Types 304 and 316 are used and
welding or hea! treatment is required, special
Weasures, such as those descrived in

Part 111.C, Processing of Materials, should be
Laken to ensure that IGSCC will mot occur.
Such measur o5 may include (a) solution
annealing subsequent to the welding or heat
treatment, and () weld cladding of materials
to de welded using procedures that have been
demonsirated to reduce residual stresses and
sensitization of surface moterials.

*Inese materials nave controlled low carvon (0.07% wax) and
nitrogen (0.3 max) contents and meet all requirements,

inc luding mechanical property requirements, of ASME
specification for regular grades of Type 304 or

3o stainless steel pipe.




- WAL Lorrosion-Heststant Safe Ends and Incrmal

ALl unstadilized wrought austenitic stainless
ster | materials used for safe ends and therms)
s leeves without controlled low carton contents
(L-grades and Wuclesr Grade) should pe in the
solut ion-anneaied condition. If as 4
consequence of fabrication, welds joining
these aaterials are not ui.uu annealed,
they should be made between cast {or weld
overlaid) austenitic stainless steel surfaces
(58 minimum ferrite) or other materials raving
Rign resistance Lo oxyger-assisted stress
Corvosion. Ine joint design must be such that
any Righ-stress . ~ ‘. crstabilized wrougnt
sustenitic stainless steel without controlled
low Carbon content, which may become
sensitized as a result of tne welding process,
Is »  exposed tc the reactor coolant.

Inerwal sleeve atlochments that are welded to
ine pressure boundary and form Crevices whers
mpurities may accamulate should not pe
€xposed Lo a BUR ccolant environment .

1.8, Jesting of Katerials

For mew installation, tests should be made on all
regular grade stainless slechs 1o be used in Lhe
AMe Code Chass 1, 2, ane 3 piping systems Lo
demonsirate that Lhe material was properly
sncaled and 1s not susceptible to 165CC. iests
that nave “een used Lo determine the

susceptin. lity of 1G5CC include Practices A*

and E** of ASTN A-262, "Recommended Practices for
Detecting Susceptivility to anular Altack
n s..:‘m Steels® ana m':‘:('m-ul
potentioninel ic reactivation (EPR) test. Tne EPR
test is not yet accepted by the MRC. If the E°R
test s wsed, the scceptance Criteria app lied aust
be evaluated and accepled by the MRC on &
Case-DBy-Ccase Dasis.

*Praclice A--Oxalic acid etch test for classification of
elen structures of stainless steels.

**Preciwe E--Lopper-cupper sulfate sulfuric acid test for
detecting susceplinility (o intergranelar attack in
stammless steels.

2.

Ihe comeents on 111.A. alsc apply here.

Ine licensee has not furnisned data on
in his responses to MRC Gemeric Letter

this paragraph
81-04.



01

.. H‘tus!’ cf Materials

Corrosion-resistant cladding with & duplex
®icrostructure (5% minimee ferrite) may be applied
Lo the ends of Type 304 or 316 stainless steel
" for the purpase of avoiding I65CC at
- S.  Sech cladding, which is intended to

2) minimize the HAZ on the pipe laner suriace,

) move the WAZ away from the nighly stressed

region sext o the altachment weld, ana

fc) tselate the weldment from the environment , may
be spplied under the following condit ions:

HI.C.). For initial construction, provided that all of

the piping is solution annealed after cladding.

111.0.2. For repair welding and modif icat ion teo

n-place systems in operating plants and
plants under construction. When the repair
welding or modification requires replacement
of pipe, the replecement pipe should ve
solut ion-anncaled after ¢ ’
Corrosion-resistant ¢ lagding applied in the
“fileld® (i.e., wilhoul subsequent solution
anncal of the pipe) 1s acceptadle only on
that ton of Ihe pipe Lhat has not been
removed from the piping system. Other “field”
applications of corrosion-resistant cladding
are nol scceplaele.

Other processes that have been found by
latoratory tests to minimize stresses and
I65LC in austenitic stainless stee)l weldments
inc lude induct lon heat stress mproveaent
(INS1) and neat sink we (HSW) .  Although
the use of these processes as an allernate to
Sugmented Inservice inspection is not yet
4ccepted by the NRC, these processes may be
mmuuliumm-a

Case Ly-case basis provided acceptanle
Supportive data are submitled to the MRC.

IV, INSERVICE INSPECTION AND LEAK DETECTION !ﬁ(ﬂs
WATERTAC SECECTION, TeSTinG, Awb PROCESSinG GoToeL i

IvA

For plants whose ASME (ode Class 2, amd 3
pressure boundary piping meels the guidelines of
Part 1il, wo sugmented inservice nspection or
lesk detection requirements beyond those specified
in the 10 CFR S0.554(g), "lnservice Inspection
Requirements® and plant Tecwnical Specif icat ions
for leskage deteclion are BeCessSary.

Tne licemsee has not furnished data on this par agr aph
1 his responses Lo MRC Generic Letter 81-04. See
Comments on Part [1.(. above.

The comments on 111.C. also apply here.

The conments on 111.C. also apply here.

Tne licensee has not furnisned data on this Ppar agraph
in his responses to MRC Gemeric Letter 81-04.
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8.  ASME Code Class | and 7 pressure boundar Piping B.  The licensee has not furnished data on this Paragr aph
that does nol meet guidelines of Part 11] is ta his responses to MRC Gemeric Letter 81-04.
designated “Nowcond orming” end Bust have
additional Inservice nspectiun snd mare siringent
leak Jetection +oquiresents. Tne degree of
dugmented Inservice nspeclion of such piping
depends on whelner ihe specific “Nonc onf orming”

Piping runs are classified as "Service
Sewsilive.™ The “Service Semsilive” |ines were
and will ve designated by the BRC and are def ined
@5 Ihcie Thal have experienced Creching of a
gener iC nature, or thal are considered to be
parti wlarly susceptinle to Cracs ing because of o
Comt ination of nigh local stress, material
Condition, and high oxygen content in Lhe
relatively stagnant, intermittent, or low flow
coolant. Currently, for the nonconfurminsg ASME
Code Class 3 piping, no additions]l inservice
inspect ion beyond the Seclion X1 viswal
examinal 1on 1S required.

Examples of piping comsidered to be "Service
Sensitive” include but are not limited to: core
spray limes, recirculation riser lines,*
recirculation bypass liaes (or pipe
exlensions/stub tubes on plants where the bypass
lines have been removed), comtrol rod drive (Chp)
hydraulic return lines, isolation Condenser lines,
recirculation inlet lines at safe ends where
Crevices are formed by the welded thermal sleeve
altachments, sad snuldown heat exchanger lines.
If craching should later ve found in o particular
Piping rua and considered Lo be generic, it will
e designated by the BRC as “Service Seasitive.*
Leatage detection and sugmented inservice
inspect’on requirements for “Nonconforming™ )ines
and “Noncwfarmieg, Service Sensilive® iine: are
specified welow:

*Sce mo Jesl nas becn observed in the domestic plants and
.~ of the possible nigh radiation exgosure 1o the
taspe. ' 1on porsaemel, surveillance and ®onilor ing means
Other tham those specificd in Section IV of inis report for
recirculation riser lines will be considered on o
Case-by-case Dasis.




2l

8.0, “Soncenforming” Lises Inst Are Mol “Service 1. Ine comsents on 1V.8. also apply here.

Sens itive

— et

V6. ).a.

Leaxn Detection: Tme reactor coolant 8. Ine comments on IV.8. also apply here.

leanage detection systems snould pe
Gperated under tne Tecnaitcal Specification
requiresents Lo eshance the discovery of
enident if led leaxage tnat may include
tarough-wall cracks developed in
sustenitic stainless steel piping.

Ine leakage detection system provided (1) SumMARY

snould include sufficiently diverse leak

detection methods with adequate VINPC's description of Vermont Yankee's leak detection
sensitivily to detect and measure small methods is not detalled enough to determine whether they
Jeasks in & timely manner and to identify meet Section C of Regulatory Guide 1.45.

the sources witnin the practical

limits. Acceptadle leakage detection and DIFFERENCES

monitoring systems are described in
Section €, Regulatory Position of

The nine subsections of Section ¢ of Regulatory

Regulatory Guide | 45, "Reactor Coolant Guide 1.45 are discussed below.

Pressure Leak Detection
. ..-—ury age .1

Particular attention should be given to
upgrading and calibrating those leak
detection systems that will provide prompi
indication of an increase in leakage rate.

Utner equivalent leakage detection and
collection systems will be reviewed on a

Case-by-case basis.
c.2

€.3

.4

VINPC has stated that leskage to the primary
reactor containment from identified sources is
collected such that

a. the flow rates are monitored separately from
unident ified leakage.? und

b. the total ‘lo- rale can be established and
monitored.

The Vermont Yankee Final “afcty Analysis Report
(FSAR) indicates that unidentif ied leakage to the
primary reactor containment can be collected and
the flow u(s monitored to an accuracy of 0.25 gpm
in 3 to4n.

Ine Vermont Yankee leak detection systems consist
of:

a. Drywell floor drain <umps

b. CAM which consist of radiogas and ‘aruculate
activity recorders and indicators.

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

It is not clear whether provisions have been made
in the Vermont Yankee FSAR to monitor systems
Connected Lo the RCPB tour signs of intersystem
leakage .



€1

€.§

C.6

c.7

c.s

c.9

Ine Vermont Yankee leakage detection systems are
able to detect a 0.25-gpm leak in 3 to 4 n.
However, i1t is notl clear that the leak age
detection systems are able to detect a I-gpm leak
in 1 hor less.

The Vermont Yankee airtorne particulate
radicactivity monitoring system is not functional
when subjected to the SSE.

Indicators and alarms for the required leakage
detection system are provided in the main contro)
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.

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

The Vermont Yankee FSAR includes fimiting
conditions for identified and unidentif ied leakage.

VINPC has identified the availability of the
Vermont Yankee systems for detecting and
monitoring leakage. Either t"a sump or air
sampling system is available,

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

ADDITIONAL DATA REQUIRED

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

Indicate whether calivration of the indicators
accounts for Lhe needed independent variables
{Subsection €.7 of Regulatory Guide 1.45).

Indicet.  ether the leak detect ion Systems car
detect a I-gpm leak in | nh or less (Subsection (.5
of Regulatory Guide 1.45).



vl

IV.B.1.a.(2) Plant shutdown should be iniliated for
Inspection and correclive action when any
leaxage detection system indicates, within
4 period of 24 nours or less, an Increase
in rate of unidentified leakage in excess
of Z gallons per minute or its equivalent ,
Or when the total unidentified leakage
attains a rate of 5 gallons per minute or
Its equivalent, whichever occurs first.
For sump level monitoring systems with
fixed-measurement interval method, the
level should be monitored at 4-nour
intervals or less.

IV.B.1.a.(3) Unidentificd leakage should include ali
leakage otner than:

(2) Sumwary

VYNPC has not included the provision for shutdown for
an Increase of 2 gpm in unidentificd leakage In 24 0 in the
Vermont Yankee Technical Specifications. VYNPC has also not
incorporated tne 4-h sump leve) monitoring interval in the
Vermont Yankee Technical Specifications.

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

DIFFERENCES

NUREG-0313, Rev. ) requires that shutdown be Initfated
for an increase of 2 gpm in unidont if ied leakage in 24 b,
Monitoring should be performed every 4 h for sump level
monitoring systems with the fixed-weasurement interval
melthod.

VINPC's positions are briefly stated below.
. 2gpmin 24 n

a. There is no evidence that 16GSCC “rapidly
increases crack growth rate*

b. The S-gpm limit conservatively assumes that
all the leakage cowes from a single crack in
a 4-in. Vine which no longer exists in the
containment

€. There are adwministrative limits which require
tiue Shift Supervisor to determine the cause
of any 2-gpm increise above normal
unidentified lesksge in any B-h period.
2. Monitoring

a. Twhere is no technical justi.ication which
indicates the bases of the existing Technical
Specifications are deficient

b.  1GSCC cracks propagate slowly

€. Sump Fill and pump out timers have a‘ans to
indicate rapidly increasing leakage .

ADDITIONAL DATA REQUIRED
None .

(3) VYNPC's definition of unident ified leakage for Vermont
Yankee meets NUREG-0313, Rev. | (FSAR Section 4.10.3).



51

IV.B.).a.(3)(a) Leakage into closed systems, such as
pump seal or valve packing leaks that
are captured, flow metered, and
Conducted to a sump or collecting
tank, or

IV.8.1.3.(3)(b) Leakage inlo the containment
almosphere from sources that are both
specifically located and known either
not te interfere with the operations
of unidentified leakage monitoring

Ltems or not to be from &
m.'-ull crack in the piping
within the reactor coolant pressure
boundary .

ive.i.n. Augmented Inservice laspection: Inservice
wmspection of the “Nonconforming,
Nonservice Sensitive® lines should ve
conducted in sccordance with the following

program.

*imis program is Iy taken from the irements of ASME
Borler ang Pressure sel Code, Section A, referenced in
the paragrapn () of 10 CFR 50.55a, “Codes and Standards.”

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

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

b SUNWARY

VINPC does not intend Lo inwprct the standby Liguid
Control Lines (SLL-11) and the ¥-ssel Drain Lines CUM-19 and
CUN-400 socket welds because they are socket-welded
configurations that do not permit weaningful volweetric
examination.

VYNPC does not meet NUREG-01), Rev. | in this matter.

DIFFFRENCES

NURE“-0313, Rev. | requires that some proportion of the
ASME Code Class 1 “nonservice sensitive® piping be subject
to an sugmented ISI program.

VINPC does not plan to subject the SIC-11, CUN-19, and
(UW-400 socket welds to augwented ISI for ihe following
reasons:

b. Socket-welo o configurations do not permil
= oyt volumetric cxaminat ton

2. Surface examination is ineffective in detecting
165CC

3. The existing leskage drtection and monitoring
systea provides adequate assurance that any piping
Teakage will be detectod in a timely manner

4. Socket-welded joints rarcly suffer 165CC.8

ADCE I IONAL UATA REQUIKED

None .
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IN.B.1o.(}) For ADE C(ode Class | compunent s and
Piping, racn greisure -retaming dissim lar
seta! weid seater t Lo Inservice spect 1on
requiremeals of Sectlion Xl should be
cramined 4L least once In no wore than
B0 suat»: (lwo-inirds of the Lime
Frescrived ia the ASME Boller and Pressure
Vesse! Code Secviom 1), Sucn examination
should inilude ai) internal attachment
welds Ihat are sol Snrough-wa'l weids but
arc welded Lo or form part of the pressure
boundary

IV.0.0.2.(2) e toilowing ASME Code Class | Pipe weids
Seb ject Lo inservice inspection
requirements of Section XI shouid de
examined oL least once in no ure than
80 svntng -

8. % s (2)ia) AN welds at terminmal eads* of pipe
at vessel nozzles;

*Terminal ends are the extromittes of Piping runs that
Comnect '3 slructures, compomenis (swch as vessels, pumps ,
valves) or pipe anchors, cach of w* *— 3cis as rigwd
resiraints or provides at least twe degrees of restraint to
Piping thermal expansion.

V8. .o (Z)e) AN welas Raving & design Comdined
or plus secomdary stress ramnge
of 2. or more;

B .10 (2)ic) AN} welas having a design cumulative
fatigue usage factor of 0.4 or mure;
ana

V8. 0.8 (2}{d) Sufficient additiomnal welds with high
potential for cracking to mate the
total equal te 253 of the welds in
eah giuing svilem.

Iv.8.1.8.03) Tne following ASME Code Class 7 Dipe
weles, subject to inservice nspection
requirements of Section X1, in residual
“eal removal systems, emergency core
cooling systems, and containment heat
removal systems should be examined at
least once in no more than 50 months:

(1) Trne comments on IV.B.)0.0. also app ly here.

(2} Tme comments on IV.B.)1.0. also aoply here.

{a) The comments on IV.8.1.0. also app iy here.

(d) The comments on IV.8.1.0. also apply here.

(c) The comments on 1¥.8.1.0. alse apply here.

(d) Tne commests an IV.8.).0. alse 2ppl; here.

(3) suwary

VINFC has not identif ied those nonc onforming
“nonservice sensitive® pipes which are to be inspected per
Part IV.E.1.0.(3) of MREG-0313, Rev. 1.

DIFFERENCES

NUREG-0313, Rev. | requires that nunconforming ASME
Code Class 1 ano Class 2 piping be subjected to an augment e d
ISI program. Ine augmented ISI program for ASME Code
Class 1 piping aiffers from that required on Class 2
Piping. Alse, auguented 15| requirements differ for ASME
Coge Class 2 pipes to be ted per Parts IV.B.1.0.{3)
and IV.8.1.0.(4) of MREG-0313, Rev. I.
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VINPC has submitied the augwented 151 program for
nonconforming “nonservice sensitive” piping, but has not
distinguished between the ASME Code Class | and Class 2
piping, and between the ASME Code Class 2 pipes which are to
be inspected per Pa,ts IV.B.1.b.(1) and IV.B.).b.(4) of
NUREG-0313, Rev. 1. Inerefore, VINPC's program for ASME
Code Class 2 piping canvotl be evaluated.

ADDITIONAL DATA REQUIRED

Identify which ASME Code Class 2 pipe will be inspected
per Part IV.B.1.0.(3) and which inspection procedures will
be used.

Iv.8.1.0.(3)(a) All welds of the terminal ends of (a) The comments on IV.B.1.b.(3) alse apply here.
pipe at vessel nozzles, and

V.B.0.b.(3)(b) At least 10% of the welds selected (b) The comsents ".8.1.0.(3) atso apply here.
proportionately from the following
Categories:

IV.B. V0. (3)(u)(1) Circumferential welds at (i) Tne comments on IV.B.1.b.(3) also apply here.
locations where the stresses
under the loadings resulting
from any plant conditions as
calculated by the sum of
Equations (9) and (10) in
NC-3652 exceed
0.8 (1 25, * Sp);

IV.B. 1o (3)(o)(11) Welds at terminal ends of (11) The conmcnts oo 1V.B.1.b.(3) also apply here.
Piping, ncluding branch rues

IV.B. Lo (3)(o)(ivi) Dissimilar metal welds; (1i1)The comments on 1V.8.1.b.(3) also apply here.

IV.B. L. (3)(p)1v) Helds at structural (iv) The comments on IV.B.1.b.(3) also apply here.
discontinuities, and

Iv.8.0.0.(3)(b)(v) Welds that cannot be pressure (v) The comments on 1V.B.1.b.(3) also apply here.
tested in accordance wilth
IWC-5000.

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

IV.8.0.b.(4) Tne following ASME Code Class ? pipe (4) Sumary
welds in systems other than residual
heat removal systems, emergency core VYNPC has not identified those nonconforming
cooling systems, and contatnment heat "nonservice sensitive® pipes which are to te inspected per
removal systems, which are subject to Part IV.B.1.b.(4) of MUKEG-D313, Rev. 1.
inservice inspection reguirements of
Section XI, should be inspecled at
least vace 1u no wore than 850 wonths



DIFFERCWCES

NUREG- 2313, Rev. ! reguis»s that nonconform’ g A5MNE
Code Class ¢t and Class 2 PIping b subjected to ac sugionted
IS1 program. The sugmented ISI piiram for ~SME Code
Class | piping differs from toat required on Class 2
oiping. Also, augmented ISI recvircmens differ for ASME
vode Class 2 pipes to be inspected ver Parts IV.8.1.0.(3)
and IV.B.).b.(4) of NUREG-0313, Ry, ).

VINPC has submitted the augmnted S| program for
ronconforming “nonservice sensilive” un?. but has not
distinguisr-d between the ASME Code Class T and Class 2
Piping, and betw:en the AME Code | lass 2 yipes which are to
be inspected per hsls IN.B.I.b.(1; wna 1V.8.1.0.(4) of
NUREG-0313, Rev. 1.7 “Serefore. VYNPC'- program for ASME
Code Class ? piping cannot be evaluated.

ADDS T10GAL DATA REQU'SED

Identiiy which ASMF Code Class 2 pipe will be inspectec
per Part I¥ £.1.b.(2) and which inspection procedures will
be used.

IV.B.1.b.(4)(a) All welds at locations where the (a) The comments on IV.B.%.0.(4) also apply here.
stresses under the loadings resulting
from “Normal® and “Upset” plant
conditions including the operating
basis earthguak: (0BE) as calculated
by the sum of Equations (9) and (10)
in N(C-3657 exceed 0.8

(1.25, * 5p);

IV.8.1.0.(4)(b) Al welds at terminal ends of piping, (b} The comments on IV.8.1.b.(4) also apply here.
including branch runs,

8l

IN.B.1.b.(8){c) AN dissimilsr metal welds; (c) The comments on 1V.B.1.b.{4) also applv here.

IV.8.1.0.(4)(d) Additional welds with nigh potential (d} The comments on IV.B.1.b.(4) also apply here.
for cracking at structural
discontinuities® such that the total
number of welds selected for
examination equal to 25% of the
Circusierential welds in each piping
syslem.

*Structural discontinuities tnclude pipe weld joints to
vessel nozzles, valve vodies, pump casings, pipe fittings
(such as elbows, lees, reducers, flanges, etc.. contorane
to ANS] Standard B 16.9) and pipe oranch connections and
fittings.
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Iv.8.).0.(%)

Iv.8.1.0.(6)

If examination ot (1), (2), (3), and
(4) avove conducted during the first
80 montns reveal no incidence of
stress corrosion cracking, the
examinat lon frequency thereafter can
revert to 120 months as prescrived in
Section XI of the ASME Boiler and
Pressure Vessel Code.

Sampling plans other than those
described in (2), (3), ana (4) above
wil) be reviewed on a case-by-case
basis.

Iv.8.2. “Nonconforming” Lines That are “Service

Sensitive®

Iv.B.2.a.

1¥.8.2.0.

Leak Detection: The leacage detection
requirements, descrived in IV.B.).a above,
should ve implemented.

Augmented Inservice Inspection:

(5) Tne licensee nas not furnished data on this paragrapn
in his responses to NRC Generic Lett!~r 8]1-04,

(6) Tne licensee has not furnished data on this paragraph
in his responses to NRC Generic Letter 81-04,

a. The comments made in Parts IY.8.1.a.(1) and
IV.8.).a.(2) apply here.

O, SUMMARY

VYNPC has stated, “All dissimilar metal welds and 25%
of the other welds in each system which have a potential for
increased susceptinility to I6SCC. . .* will be inspected
per the augmented iSI program.

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

DIFFERENCES

NUREG-0313, Rev. ) requires that all ASME Code Class 1
"service sensitive® piping be inspected ner the augmented
I1S1 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 high radiation level. Also, VYNPC plans
Lo take credit for past lnspe(tioaa for the susceptible
portions of the core spray piping.

ADDITIONAL DATA REQUIRED

For the *. . .25% of the other welds in each system
whiCh have a potential for increased susceptivility to
IGSCC. . .*, how are these welds chosen?

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

Were Lhe past core spray inspections (1975 to 1977) tur
which credit is proposed to be taken pertormed per the
methods out lined in 18 Bulleting 82-03 ang 83-027
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Iv.8.2.0.(1)

1v.8.2.0.(2)

Ihe welds and adjoining areas of
bypass piping of the discharge valves
in the main recirculation loops, and
of the austenitic stainiess steel
reactor core spray piping up te and
including the second 1solation valve,
should be examined at each reactor
retueling outage or at other
Schaduied plant outages. Successive
examinalion need not be closer than
6 munths, if outages occur wore
frequently than 6 months. This
requirement applies Lo 2all welds in
all pypass lines whether the 4-inch
valve is kept open or closed during
operation.

In the event these examinations find
the piping free of unacceptable
indications for three sucressive
inspections, the examination may be
extended Lo 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 unacceptanle flaw
indications sre detected, the
remaining piping runs in each group
should ue examined,

In the event these 36-month period
examinations reveal no unacceptavble
indications for three successive
inspections, the welds and adjoining
areas of these piping runs chould be
examined as descrived in IV.B.1.0(1)
for dissimilar mela! welds and in
IV.B.1.v(?) for other weids.

Ihe dissiviar meta) welds 204
adjoining areas of other ASML Code
Class 1 *"Service Seasitive® piping
should be examined at each reactor
refueling outage or at other
scheduled plant outages. Successive
examinat ions need not be ¢ loser than
6 months, if outages occur more
frequent ly than 6 months, Such
examination should include all
internal attachments that are not
through-wall welds but are welded to

or form part of thre pressure boundary.

(1) Tne comments on IV.8.2.0. also apply here.

(2) Tne comments on IV.B.2.b. also apply here.
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IV.B.2.0.(3)

IV.8.2.0.(4)

1V.8.2.0.(5)

IV.8.2.0.(6)

ine welds and sdjoining areas of
other ASME Code Class | “Service
Sensitive® piping should be examined
using the sampling plan descrived in
IV.B.1.0(2) except that the frequency
of such examinations should be at
each reactor refueling outage or at
other scheduled plant outages.
Successive examinat ions need not be
closer than 6 months, {f outages
occur more frequently than 6 months.

Tne adjoining areas of internal
attachment welds in recirculation
inlet lines atl safe ends where
crevices are formed Dy the welded
thermal sleeve attachments should be
examined at each reactor refueling
Outage or at other scheduled plant
oulages. Successive examinations
need not be closer than 6 months, if
outages occur more frequently than
6 montrs .

In the event the examinations
descrived in (2), (3) and (4) avove
find the piping free of unacceptanie
indications for three successive
inspection: , the examination may be
extended to each J6-month period
{plus or minus by as much as

12 wonths) coinciding with a
refueling outage.

In the event tnese 36-month period
examinat ions reveal no unacceptable
indications for three successive
inspections, the frequency of
examinat ion may revert to B0-month
periods (two-thirds the time
prescribed in the ASME Code
Section XI).

Ihe area, extent, and frequency of
examinat fon of the au ted
inservice inspection for ASME Code
Class 2 "Service Sensitive* )ines
will be determined on a case-by-case
basis.

(3) Tne comments on IV.B.2.b. also apply here.

(4) Tne comments on IV.B.2.b. also apply here.

(5) The comments on 1V.8.2.5. also apply here.

(6) SUMMARY

VYNPC has not identified those nonconforming “service
sensitive® pipes which are to be inspected per Part
IV.B.2.0.(6) of NUREG-0313, Rev. 1.

DIFFERENCES

NUREG-0313, Rev. ) requires that nonconforming ASME
Code Class 1 and Class 2 piping be subjected to an augmented
IS program. The augmented 151 program tor ASME Code
Class ) piping differs from that required on Class 2 piping.
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I¥.8.3.  Mondestructive Examinat fon {MOE) Requircment s

Ine method of examinalion and volume of material
to be examined, the allowsble indication
standards, and exam:nation procedures should
comply witn the requirements set fortn in the
applicable Edition and Addenda of tne ASME Code,
Section Xi, specifisd in Part (g), “lnservice
Inspection Kequirements, " of 10 LFR 50 S5a,
“Codes and Standards.*

In some rases, the code examination procedures
®ay nol e effective for detecting or evaluating
IG5CC and cther ultrasonic (UT) procedures or
advanced rondestructive examination technigues
May be required Lo detect and evaluate stress
Corrosion cracking in austenitic stainiess steel
piping. Improved Ul procedures have been
developed by certiin organizations. Inese
improved UT detection and evaluation procedures
that nave Leen or can be denonstrated Lo the MRC
Lo be effeciive in detecting 165CC should be
used tn the inservice inspection.
Recommendations for the development and eventual
taplemcatation of these improved technigues are
inCludec .o Part ¥.

GENERAL RECOMMENDA | IONS

Ihe measures outlined tn Part 111 of tnis document
pruvide for posilive actions thal are consistent with
Current tecnnology. ine implementation of these actions
should marvedly reduce the susceptibility of stainless
steel piping Lo stress corrosion Cracking in Buks. It
is recognized tnat adaitional means could be used to
Iimit the extent of stress corrcsion cracking of BWK
pressure boundary piping materials and Lo laprove the
overall system integrity. These tnclude plant design
and operational procedure considerations to reduce
system exposure Lo potentially aggressive environment ,
inproved waterial selection, special fabri-stion and
uehna? tecaniques, and provisions for volumetric
inspection capability in the design of weld joints. Tne
use of such means to luamit [G5CC or to improve plant
system integrity will be reviewed on a case-by-case
DaAsIs.

VINFL has submilted the augmonled ISI program for
nonconforming “service sensitive®” piping, but has not
dtsu»qlsm between the ASME Code Class | and Class 2
piping.” Therefore, VINPC's prograe for ASME Code Class 2
Piping cannot be evaluated.

ADOLTIONAL DATA REQUIRED

Identify which ASME Code (lass 2 pipe will be inspected
per Part IV.8.2.0.{6) and which iuspection procedures will
be used.

3. The licensee has not furnishod data on this paragraph
in his responses Lo NRC Generic Letter 8)-04.

V. The licensee has not furnisn.d data on this paragraph
in his responses to MRC Generic Letter 8104,



TABLE 2

SUMMARIES OF EVALUATION OF
LICENSEE'S RESPONSES

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

VINPC's description of Vermont Yankee's leak detection methods is
not detailed enough to determine whether they meet Section C of

Regulatory Guide 1.45.
IV.B.1.a.(2) Leak Detection Requirements

VYNPC has not included the provision for shutdown for an increass 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 monito ing interval in the Vermont Yankee Technical
Specifications.

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

IV.B.1.b. Augmented ISI for “Nonservice Sensitive" Pipe
VYNPC does not intend to inspect the standby Liquid Control Lines
(SLC-11) and the Vessel Drain Lines CUW-19 and CUW-400 socket welds

Decause they are socket-welded configurations that do not permit
meaningful volumetric examination.
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VYNPC does not meet NUREG-0313, Rev. l'in this matter.

IV.B.1.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.1.b.(3) of NUREG-03 3,
Rev. 1.

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

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

[V.B.2.b. Augmented ISI for “Service S.nsitive* Piping

VYNPC has stated, "All dissimila: metal welds and 25% of the other
welds in each system which have & potential for increased
susceptibility to [GSCC. . ." wii) be inspected per the augmented
ISI program,

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

[V.B.2.b.(6) Augmented [SI 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.
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TABLE 3

CIFFERENCES BETWEEN NUREG-0313, REV, 1
AND LICENSEE'S RESPONSES

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

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

[V.8.1.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

a. the flow rates are monitored separately from
unidentifieq leakage.g 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.a
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The Vermont Yankee leak detection systems consist of:
Urywell floor drain sumps

CAM which consist of radiogas and particulate activity

8
recorders and indicators.

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

|

Regulatory Guide 1.45,
[t is not clear whether provisions have been made in the

/ermont Yankee FSAR to monitor systems connected to the RCPB
for signs of intersystem leakage.

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 detecticn systems are able to detect

a 1-gpm leak in 1 h or less.

The Vermont Yankee airborne particulate radioactivity
monitoring <ystem is not functional when subjected to the

SSE.

Indicators ard alarms for the required leakage detection
system are provided in the main control room. Procedures
for converting varicus indications to a common leakage
equivalent are avaiiable to the operators.

[t is not known whether calibration of the indicators

accounts for .he needed independent variabies.

A1l Vermont Yankee leak detection systems enumerated in

Reference & can be calibrated or tested during operation,




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 detecting and monitoring leakage., Either the
sump or air sampiing system is available.'o

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

IV.B.1.a.(2) Leak Detection Requirements

NUREG-0313, Rev. ! 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.
| 2 gpm in 24 h

a. There is no evideace that IGSCC “rapidly increases
crack growth rate"

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

¢c. There are administrative limits which require the Shift
Supervisor to determine the cause of any 2-gpm increase
above normal unidentified leakage in any 8-h period.

' X Monitoring

a. There is no technical justification which ‘ndicates the

bases of the existing Technical Specifications are
deficient
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[GSCC cracks propagate slowly

Sump fill and pump out timers have alarms to indicate

rapidly increasing leakage.8

IV.B.1.b. Augmented ISI for “Nonservice Sensitive" Pipe
NUREG-0313, Rev. 1 requires that some proportion of the ASME Coce
Class 1 “nonservice sensitive" piping be subject to an augmented

IS program.

VYNPC does not plan to subject the SLC-11, CUwW-19, and CUW-400
socket welds to augmented ISI for the following reasons:

Socket-welded configurations do not permit meaningful
volumetric examination

Surface examination is ineffective in detecting [GSCC
The existing leakage detection and monitoring system

provides adequate assurance that any piping leakage will be
detected in a timely manner

Socket-welded joints rarely suffer IGSCC.8

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

NUREG-0313, Rev. 1 requires that nonconforming ASME Code Class |
and Class 2 piping be subjected to an augmented ISI program. The
augmented [SI program for ASME Code Class ) piping differs from
that required on Class 2 piping. Also, augmented I[SI requirements
aiffer for ASME Code Ciass 2 pipes to be inspected per Parts
[V.8.1.b.(3) and IV.B.1.b.(4) of NUREG-0312, Rev. 1.




VINPC has submitted the augmented ISI program for nonconforming
“nonservice sensitive" piping, but has not distinguished between
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 [V.B.1.5.(4) of NUREG-0313, Rev. 1.7

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

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

NUREG-0213, Rev. | 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, augmented ISI requirements
differ for ASME Code Class 2 pipes to be inspected per Parts
[V.B.1.b.(3) and IV.B.1.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 | 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.B.1.b.(4) of NUREG-0313, Rev. 1./

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

[V.8.2.b. Augmented [SI for “Service Sensitive" Piping

NUREG-0313, Rev. 1 requires that all ASME Code Class 1 "service
sensitive" piping be inspected per the augmented [SI schedule.

VYNPC plans to inspect "all dissimilar metal welds and 25% of the
other welds in each system which have a potentiai for increased
susceptibility to IGSCC. . ."* VYNPC does not plan to
volumetrically inspect the recirculation riser piping due to the
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nigh’ radiation level. Also, VYNPC plans to take credit for past
inspections for the susceptible portions of the core spray
piping.8

(6) Augmented ISI of Nonconforming “Service Sensitive® ASME Code
Class 2 Pipe

NUREG-0313, Rev. 1 requires that nonconforming ASME Code Class |
and Class 2 piping be subjected to an augmented [SI program. The
augmented [SI program for ASME Code Class | 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.
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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

None,
IV.B.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 RCPB for
signs of intersystem leakage (Subsec*ion 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),
[V.B.1.a.(2) Leak Detec.ion Requirements
None.

[V.8.1.b. Augmented ISI for “Nonservice Sensitive® Pipe

None.

3



[V.B.1.b.(3) Augmented ISI of Nonconforming “Nonservice Sensitive" ASME
Cude Class 2 Pipe

Identify which ASME Code Class 2 pipe will be inspected ,r
Part IV.B.1.b.(3) and which inspection procedures will be used.

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

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

[V.B.2.b. Augmented ISI for “Service Sensitive" Piping
For the ", . .25% of the other welds in each system which have a
potential for increased susceptibility to IGSCC. . ", how are

these welds chosen?

[f the recirculation riser system is not to be volumetrically
inspecied, how will it be inspected?

were che past core spray inspections {1975 to 1977) for which
credit is proposed to be taken performed per the methods out!ined

in [&E Bulletins 82-03 and 83-02?

1V.8.2.b.(6) Augmented ISI of Nonconforming “"Service Sensitive" ASME Code
Class 2 Pipe

[dentify which ASME Code Class 2 pipe will be inspected per
Part 1V.B.2.b.(6) and which inspection procedures will be used.
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