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Docket Nos. 50-390
and 50-391

Mr. H.G. Parris
Manager of Power
Tennessee Valley Authority
500A Chestnut Street, Tower I
Chattanooga, Tennessee 37401

Dear Mr. Parris:

SUBJECT:

o

@g

MAY 0¢ 1981

WATTS BAR NUCLEAR PLANT, UNITS 1 AND 2

.

MECHANICAL ENGINEERING BRANCH LICENSING REVIEW MEETING FOR

The Mechanical Engineering Branch and its contractor, Argonne National

Laboratory, have developed a draft Safety Evaluation Report for the Watts
Bar Nuclear Plant, Unit Nos. 1 and 2,
propose to set up a meeting to resolve the open licensing issues during

the week of May 25, 1981, at your Knoxville offices.

As discussed with your staff, we

This innovative

process for the licensing review has been used by the Mechanical Engineering
Branch for Grand Gulf 1 & 2, Susquehanna 1 & 2 and Waterford 3 plants, and

has proven to be successful for all the participants {nvolved.

The use of

the draft SER meetings to resolve the open licensing issues should reduce

the review schedule significantly.

In addition, valuable man-hours are

conserved when questions are fully understood and the resolutions are
immediately available.

To ensure the success of this meeting, participants must include representatives
from Tennessee Valley Authority, Westinghouse, the NRC staff, and Argonne

National Laboratory.

Meeting attendees must include persons of sufficient

stature to discuss technical issues and to make binding commitments.

Attached is a set of guidelines relative to the preparation for ahd the
logistics of such an SER meeting, a 1ist of observations based on previous
SER meetings, the draft Safety Evaluation Report, and two requests for
additional information (112.39 and 112.40) needed for discussion at the
SER meeting.
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if you desire any discussion or clarification of the

‘enclosed information and requests.

- ¢¢c: R, Bosnak

E, Henminger

DISTRIBUTION:
DockeT File
LB#4 Rdg.
DEisenhut
EAdensam
TKenyon

JLee

SHanauer
RTedesco
‘RVollmer
TMuriey
RMattson
RHartfield, MPA
OELD

0IE(3)

TERA
NRC/PDR
L/PDR
NSIC

TIC

ACRS (16)

bcc:

Sincerely,

Robert L. Tedesco, Assistant Director
for Licensing
Division of Licensing

OFFICEp
SURNAMEp

DAfE>

OL:

N

424 /80....... |10

- EAd

NRC FORM 318 (10/80) NRCM 0246

OFFICIAL RECORD COPY

# USGPO: 1980—329-824



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

2

****“9 MA‘( O 4 1981\

Docket Nos. 50-390
and 50-391

Mr. H.G. Parris

Manager of Power

Tennessee Valley Authority
500A Chestnut Street, Tower I
Chattanooga, Tennessee 37401

Dear Mr. Parris:

SUBJECT: = MECHANICAL ENGINEERING BRANCH LICENSING REVIEW MEETING FOR
WATTS BAR NUCLEAR PLANT, UNITS 1 AND 2

The Mechanical Engineering Branch and its contractor, Argonne National
Laboratory, have developed a draft Safety Evaluation Report for the Watts
Bar Nuclear Plant, Unit Nos. 1 and 2. As discussed with your staff, we
propose to set up a meeting to resolve the open licensing issues during
the week of May 25, 1981, at your Knoxville offices. This innovative
process for the licensing review has been used by the Mechanical Engineering
Branch for Grand Gulf 1 & 2, Susquehanna 1 & 2 and Waterford 3 plants, and
has proven to be successful for all the participants involved. The use of
the draft SER meetings to resolve the open licensing issues should reduce
the review schedule significantly. In addition, valuable man-hours are
conserved when questions are fully understood and the resolutions are
immediately available.

To ensure the success of this meeting, participants must include representatives
from Tennessee Valley Authority, Westinghouse, the NRC staff, and Argonne
National Laboratory. Meeting attendees must include persons of sufficient
stature to discuss technical issues and to make binding commitments.

Attached is a set of guidelines relative to the preparation for and the
logistics of such an SER meeting, a list of observations based on previous
SER meetings, the draft Safety Evaluation Report, and two requests for
additional information (112.39 and 112.40) needed for discussion at the
SER meeting.
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Please contact us if you desire any discussion or clarification of the
enclosed information and requests.

Sincerely,
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Robert L. Tedesco, Assistant Director
for Licensing
Division of Licensing

cc: R. Bosnak
E. Hemminger
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cc: Herbert S. Sanger, Jr., Esg.
General Counsel
Tennessee Valley Authority
400 Commerce Avenue
E11633
Knoxville, Tennessse 27222

l *t
Meo HoohL Culver

Tennessee Valley Authority
400 Commerce Avenue, 2497 483
Knoxville, Tennessee 37902

Mr. Michzel Harding '
Westinghouse Electric Corporation

P. 0. Box 355
Pittsburgh, Pennsylvania 15230

Mr. David Lambert

Tennessee Valley Authority
400 Chestnut Street Tower Il
Chattanooga, Tennessee 37401

Mr. J. F. Cox

Tennessee Valley Authority
400 Commerce Avenue, WTOCT3TC
Knoxville, Tennessee 37902

Resident Inspector/Watts Barr NPS

c/o U. S. Nuclear ReguTatory Commission
P. 0. Box 629

Spring City, Tennessee 37831
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1.

2.

3.

Guidelines for SER Meeting Preparation

' Attachment 1

The review branch should prepare a draft SER which describes the open

issues in its review.

as necessary if the issue crosses jurisdictional lines.
necessary for these 1nterfac1ng branches to appear at the SER meeting
or to be available via conference call.

The review branch must consult other branches

It may be

The open issues in the draft SER should be described in sufficient detail
to allow the applicant to prepare an appropriate response. The applicant
should be encouraged to request any necessary clarification by phone.

The draft SER should be sent to the applicant by the project manager with

explicit instructions that the applicant be prepared to meet until all the
open issues are resolved. In isolated cases resolution includes an agree-
ment to disagree. This ground rule has-been found to be a2 key in setting

the tone of the meetings.

4.

5.

6.

The applicant should prepare a detafiled agenda, issue by issue, so that
one may ascertain on which day a particular issue will be discussed.

The applicant should prepare draft responses to eachvbpen issue, and if
possible, provide these to the NRC a few days before the SER meeting.

It is essential that both sides enter this neet1n§ with an open mind,
ready to pursue a variety of alternative approaches for achievinag the
necessary level of safety.




1.

z.

3.

4.

s.
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7.

' Attachment 2 '
Guidelines for SER Meeting Logistics

The meeting room should be as small as practical to comfortably hold
the participants. It is important that the acoustics be adequate to
2llow 2 conversation across the room. A podium and microphone was
found to be inhibiting and should not be used.

We have found that the meeting runs most smoothly when chaired by the
applicant. Ideally, the applicant should lead off the discussion of
each open issue by providing an oral presentation of its proposed
response. Slides and handouts are 2l1so helpful in this regard.

The meeting room should be located as near as possible to files, calcu-
lations, or other supplementary information. The engineers who actually
performed the work in qQuestion should also be readily available.

A working lunch {s quite useful as 1t saves time and does not disrupt
the flow of thought. . o ,

Phones and telecopiers should be readily available for communications with
the home offices. Provisions for conference calls would also be usefyl.

Evenings should be used to Caucus and work out revisions to positions on
both sides.

At the meeting's end, the applicant and NRC should review each issue and
agree upon the required follow-up actions by both sides. .

Typically, the fssues can be closed out when the applicant formally makes

the agreed upon FSAR changes. Other documentation, such as a Tetter formally
submitted by the applicant on his docket may also be adequate. The NRC
project manager should be consulted.



1.

3.

7-.

8.

Attachment 3

Observations Based On Grand Gulf & Susquehanna SER Meetinags

The use of draft SER meetings to resolve open licensing issues should

cut the current 18 month review schedule significantly. Such meet ings

are very successful because the ground rules are quite clear; the partici-
pants (including the NRC) are committed to extend the meeting until the
issues are resolved. In practice, of the 50-60 issues discussed during two
SER meetings, all but two were resolved during the course of the meeting.
These two required additional information from GE, not available at the
meeting site.

Extended face-to-face discussions permit the NRC and applicant to better
understand each other's real concerns and problems. We found the discussions
with the applicant were among the most frank and open we have experienced

in quite some time. Quite often we were able to find a middle ground from
which a solution agreeable to both sides. could be fashioned.

Hopefully, the applicant will leave the meeting not feeling as if it
had been bullied by the regulators. We believe that the applicant will
better and more carefully carry out its commitments when the required
actions are mutually agreed upon.

Such an SER meeting requires all participants to do their homework. We
were told by the applicants that even its pre-meeting preparation was
valuable because the intense interaction and discussion with its contractors
gave it & better handle on its plant design.

Similarly, we in the staff were forced to specifically state our safety
concerns and get to the heart of the matter. Once we did so0, both we and the
applicant rather quickly agreed upon 2 resolution.

Because we covered so much of the plant review during a three day period,
both we and the applicant were better able to place the various issues.
into context. It quickly became clear that some jssues really affected
plant design while others would have negligible impact. These lesser
issues could be quickly resolved.

Especially during the Grand Gulf meeting held at the Bechtel offices in
Gaithersburg, we were able to audit a wide variety of calculations and
verify on the spot whether the applicant was actually meeting its commit-
ments. This was useful and afforded the staff the opportunity to verify
procedural details and assumptions. .

We found that the applicant, AE, and NSSS supplier were generally represented
by high quality personnel, both working level and supervisory. A vice- °
president of Pennsylvania Power & Light attended the Susquehanna meeting.
What this means is that the applicants and their contractors are willing

to commit their resources if they feel that these SER meetings will

really further their review. We believe that the staff should take
advantage of this attitude and spend the relatively small amount of

staff resources necessary to achieve a large return in licensing progress.




ATTACHMENT (4)

DRAFT

Safety Evaluation Report

Watts Bar Nuclear Plant

3.6.2 Determination of Break Locations and Dynamic Effects Associated
with the Postulated Rupture of Piping

The applicant has proposed criteria for determining the location, type,

and effects of postulated pipe breaks in high energy piping systems and
postulated pipe cracks in high and moderate energy piping systems.

The applicant has used these postulated effects to evaluate the design

of systems, components, and structures necessary to ggfety—shut the

plant down and to mitigate the effects of these postulated piping failures.
He has indicated that pipe whip restraints, jet impingement barriers,

and other such devices will be used to mitigate the effects of these

postulated piping failures.

Section 3.6.2 of the Standard Review Plan specifies that exceptions

taken by the applicant to the pipe break location and configuration
criteria in the section must be identified and the basis clearly justified.
The Applicant should describe and justify these exceptions. In particular,
as discussed in FSAR question 010.26, the applicant has used definitions

of high energy fluid systems and moderate energy fluid systems which

differ from those of Appendix A of Branch Technical Position ASB 3-1.

The Applicant should identify (a) the ana1y$;s that were not performed
because of these differences in definitions and (b) the associated effects
on the protection of structures, systems, and components and the mitigation

of the consequences of postulated pipe breaks.
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3.6A.2.1 (Criteria Used to Define Break and Crack Locations and Confiqura-
tions -

For high energy fluid systems, the applicant states that intermediate
breaks required to satisfy the minimum number of breaks need not be
postulated in runs or branches consisting of straight pipe where there

are no inline pipe fittings, flanges, or valves. As stated in SRP 3.6.2,

e require that at least one intermediate break be postulated in runs

of this type.

3.6A.2.2 Analytical Methods to Define Forcing Functions and Response Models

The assumption of a jet profile expansion half angle of 20 degrees is

stated in the FSAR is less conservative than the assumption of a half

angle not exceeding 10 degrees as stated in Standard Review Plan section
3.6.2-II1.3. We require that the Applicant provide additional justifi;ation
for the adequacy of the design of safety related structures, systems, and
components, exposed to the consequences of jet impingement loads determined

on the basis of a 20 degree expansion ha)f angle. ﬁﬂ J;foe,ﬁ;.}ﬂ o~ f&§s
'3 Dywenwi t Wnadugre mMetrels Ao oo o~ iﬁ"\“bw ¢

The Appiﬁcant allows the‘honeycomb material used to absorb the kinetic

energy of a ruptured pipe to crush up to 70 percent of the available crush
depth. Our position is that the honeycomb material should not be deformed
beyond the horizontal portion of its load-deflection curve. We require

that the Applicant demonstrate that his criterion is at least as conservative

as the NRC criterion.
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3.6B.2.1 Criteria Used to Determine Break and Crack Locations and Con-

figurations
The FSAR states that "the design basis break locations in the reactor

coolant loops will be listed along with the associated stresses and
cumulative usage factors upon complietion of the structural analysis

of the Reactor Coolant Loop/Support systems." This listing has not been
provided. In addition, the Applicant's response to question 112.13 in the
FSAR indicates that t;Z verification that the break Tocations and orienta-
tions for the reactor coolant loop are identical to those used in the WCAP-
8082;P-A analysis is provided in Section 3.6B.2.5 of the FSAR. However,

this section has not been provided.‘ The Applicant should provide the missing

information so that we may complete our review of his criteria for break

and crack locations in the reactor coolant Toops.

The FSAR states that justification for the use of reduced break areas for
Timiting blowdown will be provided by FSAR amendment. The Applicant
should Tist the locations where reduced break areas were postulated and

provide the appopriate justifications.

3.6B.2.3 Dynamic Analysis of the Reactor Coolant Loop Piping Equipment
Supports and Pipe Whip Restraints

The FSAR states that the dimensionless jet thrust coefficient K will be
calculated and justified by amendment. This amendment has not been

provided.

3.6B.2.4 Guard Pipe Assembly Design Criteria

This section of the FSAR has not been provided.

3.6B.2.5 Material to be Submitted at the Operating License Review

This section of the FSAR has not been provided.



3.7.3 Seismic Subsystem Analysis

The scope of review of the seismic subsystem analysis for the Watts Bar
Nuclear Plant included the seismic analysis methods for all seismic Category
I piping systems, equipment, and components. It included review of
procedures for modeling, combination of the three components of earthquake
motion, combination of modal responses, inclusion of torsional effects

of eccentrié masses, and determination of composite damping. The review

has included design criteria and procedures for evaluation of the interaction
of non-Category I piping systems with seismic Category I piping systems, |
for evaluation of multiply supported equipment and components with distinct
inbut, and the evaluation of relative support motions of piping systems

that interconnect two or more components or span two or more f]ooré. The
review has also included criteria and seismic analysis procedures for '

reactor internals and seismic Category I buried piping outside containment.

The subsystem analyses were performed by the applicant on an elastic basis.
Modal response spectrum multidegree of freedom, equivalent static load
method of analysis, and tests formed the bases for the analyses of all

major seismic Category I piping systems, equipment, and components. In
order to complete our review, we request that the applicant further describe
the proﬁedures and criteria employed to establish that an.adequate rumber .
of lumped masses or degrees of freedom have been used in the analysis. of

seismic Category I subsystems and the seismic analysis of piping systems.
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When the modal response speétrum methodlwas used, governing response
parameters were combined by the square root of the sum of the squares

rule. The absolute sum of the modal responses was used for modes with
closely spaced frequencies for other than NSSS analyses. For the NSSS,
howeVer, the applicant's procedure for combining modal responses, as typified
by Equation (1), page 3.7-14 of the FSAR, is not in accordance with any

of the acceptable mgthods listed in Regulatory Guide 1.92, "Combining

Modal Responses and Spatial Components in Seismic Response Analysis,"
(Revision 1). The App]itant should verify the conservatism of his procedure

for combining modal responses.

Regulatory Guide 1.92 and Standard Review Plan Sections 3.7.3-11.6 and
3.7.2-11.6 recommend that the maximum structural responses of each of ‘the
three components of earthquake motion should be combined by taking the
square root of the sum of the squares of the maximum codirectional responses
caused by each of the three components of earthquake motion at a particular
point of the structure or of the mathematical model. The Applicant
considers seismic excitation in each of two orthogonal horizontal directions
and separately combines the associated responses with the responses caused
by excitation in the vertical direction using the square root of the sum

of the squares rule. The larger of these two combinations at a particular
point of the structure is then used in the seismic evaluation. The
Applicant's procedure for combining spatial components is less conservative
than the procedure recommended in Regulatory Guide 1.92 and justification

for its use should be provided.
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Vertical ground accelerations were assumed to be two-thirds of the
horizontal ground accelerations, and constant vertical load factors were
employed only where analysis showed sufficient vertical rigidity to

| preclude significant vertical amplification in the seismic subsystem

being analyzed.

The Applicant should specify by specific example where and on what system

or component constant vertical load factors were used.

The Applicant should also provide a summary of the results of the seismic
analyses performed for reactor internals so that we may complete our

review of this topic.

3.9.1 Special Topics for Mechanical Components

In this sectfon, we reviewed the treatment of transients as applied to
fatigue analysis of ASME Code Class 1 components. Our review also covered
the computer programs and any experimental or { nelastic stress analysis

which were used by the applicant in the design of sefsmic category I

mechanical components.

Aressulirer sateTy relief Lire .
an independent analysis for the M This analysis will

|

\

|

|

|

|
In addition, we have contracted the Argonne National haborato to, perform
provide a M‘m the applicants ability to correctly model and analyze his

_,.pip.ﬂg..asus--aM‘M'wimnts and 1i{mits. We will report the results

of this independent amalysis as a supplement to this Safety Evaluation Report.

l It is reguested that the applicant provide a technfcal bas:is for his selection

of number of masses in sefsmic modelling of piping and components.

o
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In addition, the use of sfmplified elastic-plastic methods (XB-3228.3 and
NB-3653.6) 1n the design of ASME Code Class 1 component§ and piping should
be specified. A tabular summary should be provided of the stress ranges

Sm, m, n, and Ke for each location for which primary plus secondary stress

fntensity range {s either Just below or just above a value of 3Sa.
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Subject to resolution of these open {ssues, our findings 2re as follows.
The methods of amalysfs that the applicant has emp1oyed in the design of all R
seismic Category I ASME Code Cl:ss 1, 2 and 3 components, component supports,
reactor intarnals, and other mon code ftems are in conformance with Standard
Review Plan Section 3.9.1. Those components which form part of the reactor
coolant pressure boundary have been designed and constructed so as to have
an extremely low probability of 1eakage pr-f?11ure as required by GDC 14. This
{s assured by design with sufficient nchip such that design limits are not
exceeded for normal operation or an;iciﬁatéd transients as required by GOC
15. The criteria used in defining the applicable transients and the computer
codes and analytical methods used in the analyses provide assurance that the
calculation of stresses, strains, and dispIaceménfs fﬁr the above noted

mechanical systems and components conform with thé current state-of-the-art

and are adequate for the design of these items.

- K

Dynamic Testing and Analysis of Systems, Components, and Equipment -

In this section, we have reviewed the criteria, test procedures ghd dynamic

analyses which were employed by the app1icaht to insure the structural

integrity and operabiltiy of piping systems, pechanical equipment, reactor

»4aternnls~and-their~supports<ander-11bratory loadings. This review covered

the following specific areas:

| The pre-operat1ona1 startup and test program will include testing of ASME

Code Class 1, 2 and 3 piping systems for vibration, thermal expansion and

dynamic effects. The purpose of these tests is to confirp that these piping

systems, restraints, and supports are adequately designed to withstand the

flow fnduced dynamic loadings and that thermal motion {s not restrained. The
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applicants program is found to be satisfactory except for the following open

issue. MWMW

—LtoSiubbees« Due to the potential safety significance of fatled snubbers in
safety related systems and components, it is requested that smabber operadbility -

be {asured through i program of/Pre-?g fce examination and pre-operational
75

testing as regeested by Question 1!!!!55 This program s to be documented
for all safety related hydrsulic and mechanical snubbers and should be

described in chapter 14 of the FSAR.

Subject to resolution of this ftem, our findings are as follows. The vibration,
thermal expansion, and dynamic effects pre-operational test program which will
be conducted on specified high and moderate energy piping and all assocfated
systems, restraints, and supports, s an acceptable program. The tests provide
adequate assurance that the piping and restraints of thé systems have been
designed and constructed to withstand the dynamic effects due to valve closure,
pump trips, and other operating modes associated with design basis flow
conditions. In additon, the tests provide assurance that adequats clearance and
free movement of snubdbers exist for unrestrained aotion of piping during normal
plant heat up and cooldown. The test yprogram, therefore, complies with Standard
Review Plan Seciton 3.9.2 amr satisfies The appifcable vrequirements of General
Desfgn Criter{a 14 and 5.

The seismic qua]ffication'tgsting of safety related mechanical equipment
assures its ability to function during the safe shutdown earthquake or
other dynamic events. In those cases where no spgc1fic action of the
component is required, only 1ts structural integrity neéds to be assured.

In many cases, however, the mechanical component must perform some act
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of physical motion in order to safely shut the plant down. These components
are termed "active” components, and their operability as well as structural

integrity must be demonstrated. The operability of active pumps and

valves 1s discussed in Section 3.9.3 of this Safety Evaluation Report. Our

review of the dynamic qualification of mechanical equipment is not complete

and will be discussed {n a supplement to this Report.

>
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34.; . 3 The applicant has jdentified Indian Point Unit 2 as the prototype design
for a four-loop plant with regard to the testing of reactor internals for
flow-induced vibrations. The significant differences between the Watts
Bar and Indian Point designs are the 17 x 17 fuel assembly, the use of
neutron pads rather than a thermal shield, and the upper head injection
(UHI) upper internals assembly. The applicant has referenced the testing
of the Trojan Nuclear Plant in connectioh with the effect of neutron
pads on core barrel excitation, and he has referenced the preoperational
test program for the Sequoyah plant in connection with the vibrations
of upper internals. The applicant has proposed additional confirmatory
vibration testing and subsequent visual inspection as part of the Watts‘
Bar preoperational tests to provide added confirmation of the capability
of the structural elements of the reactor internals to sustain flow-
induced vibrations. The proposed program is consistent with Regulatory

Guide 1.20, "Vibration Measurements on Reactor Internals."

We have reviewed the preoperational vibration test program proposed by

the applicant for verifying the design adequacy of the reactor internals
under loading conditions that will be comparable to those experienced during
operation. The combination of tests, predictive analysis, and post-test
inspection provide adequate assurance that the reactor internals can be
expected to withstand flow-induced vibrations without loss of struétura]
integrity during their service lifetime. We have concluded that the proposed
preoperational vibration test program, which conforms with Regulatory Guide
1.20, constitutes an acceptable basis for demonstrating the désign adequacy

of the reactor internals in satisfying the applicable requirements of

General Desin Criteria 1, 2, and 14 of Appendix A to 10 CFR Part 50. T

M —————

Tha smeTlacas L. . . -, L
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3.9.2.4 The applicant has performed dynamic system analyses to confirm the
structural adequacy of the reactor internals and unbroken loops of the
reactor coolant pressure boundary, including supports.'for the combined

Toads due to a simultaneous loss-of-coolant accident and safe shutdown

earthquake. —0ET TevdemJp birks_3red\ canqot be—eompletRd-—unmtN—_the

The dynahfc system analysis performed by the applicant provides an acceptable
basis for confirming the structural design adequacy of the reactor internals
and unbroken piping loops to withstand the combined dynamic loads of a
postulated loss of coolant accident (LOCA) and the safe shutdown earthquake
(SSE). The analysis provides adequate assurance that the combined stresses
and strains in the components of the reactor coolant system and reactor
internals do not exceed the allowable stress and strain 1imits for the
materials of construction, and that the resulting deflectfons or displacements
at any structural elements of the reactor internals will not distort the
reactor internals geometry to the extent that core cooling may be impaired.
The methods used for component analysis have been found to be compatible
with those used for the systems amlysis. The proposed combinations of
component and system analyses are, therefore, acceptable. The assurance
of structural integrity of the reactor internals under co'mi ned LOCA

and SSt conditions provides added confidence that the design will

withstand a spectrum of lesser pipe breaks and seismic events. Accom-
plishment of the dynamic system analysis constitutes an'accéptab1e basis
for complying with Standard Reveiw Plan Section 3.9.2 and for satisfying

the applicable requirements of General Design Criteria 2 and 4.




' 3.9.3

3.9.3.1

ASME Code Class 1, 2, and 3 Components, Component Supp

. and Core Support Structures

Cosen) -
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Our review under Standard Review Plan Section 3.9.3 is concerned
with the structural integrity and operability of pressﬁre retaining
components, their supports, and core support structures which are
designed in accordance with the rules of the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,'
Section I1I, or earlier industry Standards. The review is dfvided

into four parts, each of which is briefly described below.

Loading Combinations, Design Transients, and Stress Limits

The applicant has, in general, described acceptable load combina-
tions, design transients, and stress 1imits for all ASME Code Class

1, 2, and 3 components, component supports, and core support
structures but did not discuss or specify the analytical methods

used for combining these loads. In order that we can complete our
review, it is requested that the applicant provide in the FSAR a
discussion of load combination methods and a summary of the maximum
loads, stresses, deformations, and usage factors for all ASME Code
Class 1 components and supports. Tota] stress values that differ from
allowable 1imits by less than 102 should be 1isted and the contribution
to loading, such as seismic, deadweight, pressure, and thermal should
be {dentified. If the SRSS method was used for combination of OBE and
SRY loads it should be justified fn accordance with NUREé-0484 Rev. 1.
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Subject to resolution of the above open {ssues, our findings are as follows:

The specified design and service combination of loadings as applied

to ASME Code Class 1, 2, and 3 pressure retaining compoﬁents in

systems designated to meet Seismic Category I standards are such as

to provide assurance that, in the event of an earthquake affecting

the site or other service loadings due to postulated events or

system operating transients, the resulting combined stresses imposed

on system components will not exceed allowable stress and strain limits

for the materfals of constructipn. Limiting the stresses under such
Toading combinations provides a conservative basis for the design of
system components to withstand the most adverse combination of loading
event§ without loss of structural integrity. The design and service
load combinations and associated stress and deformation Timits specified
for ASME Code Class 1, 2, and 3 components, constitute an acceptable
basis for design 1n satisfying applicable portions of General Design
Criteria 1, 2, and 3.

3.9.3.2 Pump and Yalve Operability Assurance Program

The pump and valve operability assurance program should demonstrate

that all active pumps and va]veé, 1nc1uding thefr supports, can
adequately sustain the combined service loading at stress levels

which are at least equal to the specified service 1imits, and can perform

their safety function without impairment.

Our review of the'app1icant's program for pump and valves
operability assurance has not been completed and will be

discussed 1n a supplement to this report.
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3.9.3.3 Design and Installation of Pressure Relief Devices

The revjeu objective for this section is to assure the adequacy
of the des1gn and 1nst311at19n of pressure relief devices such
that integrity of the relieving devices and associated piping

is maintained during the functioning of one or more of the

relief devices.

The criteria used in the design and installation of ASME Code Class 1, 2

and 3 safety and relief valves provides adequate assurance that under
discharging conditions, the allowable stress and strain l1imits will not be
exceeded for the materials of construction. Limiting the stresses under

the loading combinations associated with the actuation of these pressure
relief devices, ﬁrovides a conservative basis for the design and {nstalla-
tion of the devices to withstand these loads without loss of structural
integrity or {mpairment of the overpressure protection function. The criteria
used for the design and installatfon of ASME Code Class 1, 2, and 3 pressure
relief devices constitute an acceptable basis for meeting the applicable
requirements of General Design Criteria 1, 2, 4, 14, and 15 and are con-
sistent with those specified in Reg. Guide 1.67 an& Standard Review Plan
Section 3.9.3 |

3.9.3.4 Component Supports

To be acceptable, the component supports must provide adequate margins
of safety under all plant operating conditions. Our review under this
section includes the combinationvof loadings which were considered

for each component support within a system, including the designation

of the appropriate service stress limits for these 1dadings.
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The specified design basis loading combinations used for the design of
safety-related ASME Code Class 1, 2, and 3 component supports in systems
classified as Seismic Category I provide assurance that all significant
loadings are considered in the event of an earthquake or an upset, emergency,
or faulted plant transient. The Applicant should justify his allowable
buckiing load criterion of 90% of the critical buckling strength for class

1 component supports under faulted conditions; Appendix F of the ASME

Code, Section III, allows only 67% of the critical buckling strength.

.In addition, he should specify his criteria for allowable buckling loads on

Class 2 and 3 supports. He should also justify his statement that piping
and supports subjected to a jet force from a break in piping of equal or
lesser nominal size and wall thickness shall be assumed to receive no

unacceptable damage and that, consequently, these jet forces need not 'be

considered in analyzing the faulted condition.

Subject to resolution of the above open {ssues, our fid&ings

are as follows.

The specified desfgn and service Toading combinations used for
the design of ASME Code Class 1, 2, and 3 componént supports

fn systems classified as seismic category 1 provide assurance

- — . -
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that, in the event of an earthquake or other service loadings
due to postulated events or system operating transients, the
resulting combined stresses imposed on system components will
not exceed allowable stress and strain 1imits for the material
of construction. Limiting the stresses under such loading
combinations provides a conservative basis for the design of
support components to withstand the most adverse combination
of loading events without loss of structural integrity or
supported component operability. The design and service loading
combinations and associated stress and deformation 1imits
specified for ASME Code Class 1, 2, and 3 component supports
comply with Standard Review Plan Section 3.9.3 and satisfy the
applicable portions of General Design Criteria 1, 2, and 4.

Control Rod Drive Systems

The objective of the review under this section is to determine
that design, fabrication, and construction of the control rod
drive mechanisms provide structural adequacy and that suitable
1ife cycle testing programs have been utilized to prove operabiltiy

under service 1i{fe conditions.

The design criteria and the testing program conducted in verification of

the mechanical operability and 1ife cycle capabilities of the control rod
drive mechanism are in conformance with established criteria, codes,
standards, and specifications acceptable to the Regulatory staff. The

use of these criteria provide reasonab]e_assurance that the reactivity
control system will function reliably when required, and forms an acceptable
basis for satisfying the mechanical reliability stipulations of General

Design Criterion 27.
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Reactor Pressure Vessel Internals .

Our review under this section ts concerned with the load combinations,
allowable stress, and deformation 1imits which were used in the

reactor internails.

design of the UIREESERCE B |
Our review also fncluded the structural integrity of reactor

internals under the ~ombination of loads which could result from

Postulated events such as the safe shutdown earthquake and loss

of coolant accident. ¢

However, the degree of compliance with subsection NG, Core Support Struc ires,
of the ASME Code, Section ITI, in defining design and service stress limits_
for these components is ambiguous, in view of contradictory statements in
sections 3.9.1.1 and 4.2.2.5 of the FSAR. The applicant should clarify

his basis for the selection of design and service 1imits for reactor internal
structures and components, justify deviations from subsection NG, and provide
a summary of the maximum calculated total stress, deformation, and cumulative
usage factor for each designated design or service limit. In particular,

a Tisting of maximum total stress and deformation values which differ from

the allowable limits by less than ten percent should be provided.

Subject to resolution of the above open fssyes our'findings are

as follows.

The specified transients, design and service Ioadfngs, and combination

of loadings as appiied to the design of the reactor internals
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provide reasonable assurance that in the event of an earthquake or

of a system transient during normal plant operation, the resulting

. deflections and associated stresses fmposed on these reactor internals

would not exceed allowable stresses and deformation 1imits for the
materfals of construction. Limiting the stresses and deformations
under such loading combinations provides an acceptable basis for

the design of these reactor internals to withstand the most

adverse loading events which have been postulated to occur during °
service lifetime without loss of structural integrity or impairment

of function. The design procedures and criteria used by the applicant
in the design of the reactor fnternals comply with Standard Review
Plan Section 3.9.5 and constitute an acceptable basis for satisfying

the applicable requirements of General Design Criterfa 1, 2, 4, and 10.

Inservice Testing of Pumps and Valves

In Sections 3.9.2 and 3.9.3 of this Safety Evaluation Report, we
discussed the design and sefsmic qualification of safety re?aied pumps

rLgue o demen f‘h“(&
and valves. The design of thes pumps and val zgs is their safety
L AL cefoale o€ per 9,, N
function {open, close, start, etc.) at any time d for any postulated

design basis operating condtion during the life of the plant.

In order to provide added asﬁurance of the relfability of these
components, the applicant {s required to perfodically test all
safety related pumps and valves. These tests are perférmed in
general accordance with the rules of Section XI of the ASME

Code and verify that these pumps and valves operate successfully

when called upon.
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In addition, periodic measurements are made of varfous parameters

for comparison to base 1ine measurements in order to detect
possible long term degradation of these components. Our review
under Standard Review Plan Section 3.9.6 covers the applicant's
program for preservice and inservice testing of pumps and valves
and specifically addresses those areas of the test program for
which the applicant requests relief from the requirements of
Section XI of the ASME Code.

The applicant has not yet submitted his program for preservice and ¢D
’
fnservice testing of pumps and valves as requested by Question

therefore, we have not yet completed our review of this section.

In addition, the applicants response to Question 212.74 with regard
to leak testing of interface Qa]?es between the high pressure reactor
coolant system and Tow pressure systems is not satisfactory., Prior
to issuance of the OL, we require that the applicant proVide a
commitment to Teak test these valves as requested in Question 112.38

and 212.98.
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* ATTACHMENT (5)

REQUEST FOR ADDITIONAL INFORMATION
MECHANICAL ENGINEERING BRANCH

Due to a long history of problems dealing with fnoperable and incorrectly
installed snubbers, and due to the potential safety significance of failed
snubbers in safety related systems and components, 1t is requested that
maintenance records for snubbers be documented as follows:

Pre-service Examination

A pre-service examination should be made on all snubbers listed in tables
3.7-4a and 3.7-4b of Standard Technical Specifications 3/4.7.9 This exami-
nation should be made after snubber fnstallation but not more than six months
prior to initial system pre-operational testing, and should as a mimimum verify

the following:

(1) There are no visible signs of damage or impaired operability as a
result of storage, handling, or installation.

-(2) The snubber location, orientation, position setting, and configuration

(attachments, extensions, etc.) are according to design drawings and
specifictions. '

(3) Snubbers are not seized, frozen or Jammed.

(4) Adéquate swing clearance fs provided to allow snubber movement.

(5) If applicable, fluid is to the recommended level and is not leaking
from the snubber system.

(6) Structural connections such as pins, fasteners and other connecting
hardware such as lock nuts, tabs, wire, cotter pins are installed

correctly.

If the period between the initial pre-service examination and initial system
pre-operational test exceeds six months due to unexpected situations,
re-examination of items 1,4, and 5 shall be performed. Snubbers which are
installed incorrectly or otherwise fail to meet the above requirements must
be repaired or replaced and re-examined in accordance with the above criteria.

Pre-Opeéationa] Testing _ A ’

During pre-operational testing, snubber thermal movements for systems whose
operating temperature exceeds 250° F should be verified as follows:

(a) During initial system heatup and cooldown, at specified temperature
intervals for any system which attains operating temperature, verify
the snubber expected thermal movement.

(b) For those systems which do not attain operating temperature, verify
via observation and/or calculation that the snubber will accommodate

the projected thermal movement.



(c) Verify the snubber swing clearance at specified heatup and cooldown
) intervals. Any discrepencies or inconsistencies shall be evaluated for
cause and corrected prior to proceeding to the next specified 1nterx§1.

The above described operability program for snubbers should be included
and documented by the pre-service inspection and pre-operational test
programs. '

The pre-service-inspection ﬁusi:be.a_prerequisjte_fbr fhe,pre-operationaI

testing of snubber thermal motion. This test program should be specified
in Chapter 14 of the FSAR.
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ATTACHMENT (6)- -
REQUEST FOR ADDITIONAL INFORMATION -

MECHANICAL ENGINEERING BRANCH

10 CFR 50.55a has recently been revised with respect to pump and
valve inservice testing requirements (See October 9, 1979 Federal

Register, pp. 57912-4)

Provide a program for initial 120 month inservice testing of
pumps and valves, as required by 10 CFR 50.55a(g)(4)(1). Thé
applicable code for this inspection interval which would be
required by ]0 CFR 50.55a(g)(4)(1) is the Code endorsed by 10
CFR 50.55a(b)(2) 12 monttsprior to the date of issuance of your

- OL. Effective November 1, 1979, 10 CFR 50.55a(b)(2) endorsed

the 1977 Edition with all agenda through Summer 1978. We therefore
recommend that your progréh be based on the 1977 Edition with |
all. agenda through Summer 1978, Your program should indicate

which code requirements are impractical to meet together with

documentation for justification why relief is necessary.

The attached format should be used when submitting IST program.



NRC STAFF COMMENTS ON INSERVICE PUMP AND VALVE TESTING PROGRAMS AND
RELIEF REQUESTS

The NRC staff, after reviewiné a number of pump and valve testing
programs,.has determined that further guidance might be helpful to illustrate
the type and extent of information we feel is necessary to expedite the
revié@ of these programs. We feel that the Licensee can, by incorporating
these guidelines into each program submittal, reduce considerably the
staff's review time and time spent by the Licensee in responding to NRC

staff requests for additional information.

The pump testing program should include all safety related* Class 1,
2, and 3 pumps which are installed in water cooled nuclear power plants

and which are provided with an emergency power source.

The valve testing program should include all the safety related valves
in the following systems excluding valves used for operating convenience
only, such as manual vent, drain, instrument, and test valves, and valves

used for maintenance only.

PWR

a. High Pressure Injection System
b.' Low Pressure Injection System

c. Accumu]ator Systems | .

d. Containment Spray System

*Safety related - necessary to safely shut down the plant -and mitigate
the consequences of an accident.

vt immm = e o = o ———— ——— e -



e.
f.
g.
h.

i.

k.

o ®
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Primary and Secondary System Safety and Relief Valves
Auxiliary Feedwater Systems
Reactor Building Cooling System
A@tiv; Components in Service Water and Instrument Air Systems
which are required to support safety system functions. |
éohtainment Isolation Valves required to change position to isolate
containment.
Chemical & Volume Control System

Other key components in Auxiliary Systems which are required to directly

* support plant shutdown or safety system function.

].

M.

BHR
de
b.

C.
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Residual Heat Removal System

Reactor Coolant System

High Pressure Core Injection System

Low Pressure Core Injection System

Residual Heat Removal System (Shutdowh Cooling System)

Emergency Condenser System (Isolation Condenser System)

Low Pressure Core Spray System |

Containment Spray System

Safety, Relief, and Safety/Relief Valves

RCIC (Reactor Core Isclation Cooling) System

Containment Cooling System |

Containment isolation valves required to change position to isolate

containment.

e mim P Y P T e (A S YA S S -
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k. Standby liquid control system‘(Boron System)

1. Automatic Depressurization System (ény pilot or control valves, associated
.hydraulic or pneumatic systems, etc.)

m. Control Rod Drive Hydraulic System (“Scram” function)

n. other key components in Auxiliary Systems which are required to directly
support plant shutdown or safety system function.

0. Reactor Coolant System

Inservice Pump and Valve Testing Program

I. Information required for NRC Staff Review of the Pump and Valve Testing
Program ‘,
A. 'fhree sets of P&ID's, which‘inCIude all of the systems Tisted
above, with the code class and system boundaries clearly marke&.
The drawings should include-all of the components present at the

time of submitta1 and a legend of the P&ID symbols.
B. Identification of the applicable ASME Code Edition and Addenda

C. The period for which the program is applicable.

D. Identify the component code class.

E. For Pump testing: Identify
1. Each pump required to be tested (name and number)
2. The test parameters to be measured

3. The test frequency
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F. For valve testing: Identify
1. Each valve in ASME Section XI Categories A & B that will

" be exercised every three months during normal plant
operation (indicate whether partial or full stroke exercise,
‘and for power operated valves list the limiting value for

stroke time.)

2. Each valve in ASME Section XI Category A that will be leak
tested during refueling outages (Indicate the leak test

procedure you intend to use)

3. Eaéh valve in ASME Section XI Categories C, D, and E that
will be tested, the type of test.and the test frequency. ‘
Fér check valves, identify those that will be exercised
every 3 months and those that will only be exercised during

cold shutdown dr refueling outages.

Additional Information that will be Helpful in Speeding Up the Review
Process
A. Include the valve location coordinates or other appropriate

location information which will expedite our locating the

valves on the P&IDs.

8. Provide P&ID drawings that are large and clear enough to be

read easily.

C. Identify valves tht are provided with an interlock to other

componénts and a brief description of that function.

L e = ——— - —— s ——
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Relief Réquests from Section XI Requirements

The largest area of concern for the NRC staff, in the review of an
inﬁervice Valve.and pump testing program, is in evaluating the basis for
jusiifying relief from Section XI Requirements. It has been our experience
that many requests for relief, submitted inithese programs, do not provide
adequate descriptive and detailed technical information. This explicit
information is necessary to provide reasonable assurance that the burden
imposed on the licensee in complying w;th the code requirements is not

justified by the increased level of safety obtained.

Relief requests which are submitted with a justification such as
“Impractical®, "Inaccessible®, or any other categorical basis, will require
additioﬁal information, as illustrated in the enclosed examples, to allow
our staff to make an evaluation of that relief request. The intention‘
of this guidance is to illustrate the content and extent of information
required by the NRC staff, in the request for relief, to make a proper
evaluation and adequately document the basis for that relief in our safety
evaluation report. The NRC staff feels that by receiving this information
in the program submittal, subsequent requests for additional information

and delays in completing our review can be considerably reduced or eliminated.

1. Information Required for NRC Review of Relief Requests

A. Identify component for which relief is requested:
1. Name and number as given in FSAR
2. Function |
3. ASME Section I1I Code Class
4, Fér valve testing, also specify the ASME Section XI valve

category as defined in I1Wv-2000
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B.

c.

D.
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Specifically identify the ASME Code requirement that has been

determined to be impractical for each component.

Provide information to support the determination that the
requirement in (B) is impractical; i.e., state and explain

the basis for requesting relief.

Specify the inservice testing that will be performed in lieu

of the ASME Code Section XI requirements.

Provide the schedule for implementation of the procedure(s)

in (D).

Examples to I1lustrate Severél Possible Areas Where Relief May Be

Granted and the Extent and Content of Information Necessary to Make

An Evaluation

A.

Accessibility: The regulation specifically grants relief
from the code requirement'because of insufficient access pro-
visions. However, a detailed discussion of actual p@ysi;a]
arrangement of the component in question to illustrate the
insufficiency of space for conaucting the required test is

necessary.

Discuss in detail the physical arrangement of the component
in question to demonstrate that there is not sufficient space

to perform the code required inservice testing.
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What alternative surveillance means which will provide an

'-acceptab1e level of safety have you considered and why are

these means not feasible?

Environmental Conditions (e.g., High radiation level, High
temperature, High humidity, etc:)

Although it is prudent to maintain occupation radiation exposure
for inspection personnel as Tow as practicable, the request for

relief from the code requirements cannot be granted solely on the

‘basis of high radiation levels alone. A balanced judgment

between the hardships and compensating increase in the level

" of safety should be cafefufly established. If the health and

safety of the public dictates the necessity of inservice

-testing, alternative means or even decontamination of the plant

if necessary should be provided or developed.

Provide add%tionaI information regarding the radiation levels

at the required test location. What alternative té;ting techniques
which w111 provide an acceptable level of assurance of the
integrity_of the component in question have you considered and

why are these techniques determined to be impractical?



c.

D.

E.
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Instrumentation is not originally provided

Provide information to justify that compliance with the code
requirements'ﬁou1d resu]t-in undue burden or hardships without
a compensating increase in the level of plant safety. What:
alternative testing methods which will provide an acceptable
level of safety have you considered and why are these methods

determined to be impractical?

Valve Cycling During Plant Operation Could Put the Plant in
an Unsafe Condition .
The licensee should explain in detail why exercising tests

during plant operation could je&pardize the plant safety.

Valve Testing at Cold Shutdown .or Refueling Intervals in Liew

.of the 3 Month Required Interval

The licensee should explain in detail why each valve cannot be
exercised during normal operation. Also, for the valves where
a refueling interval is indicated, explain in detail why each

valve cannot be exercised during cold shutdown intervals.

[11. Acceptance Criteria for Relief Request

The Licensee must sucessfully demonstrate that:

].

Compliance with the code requirements would result in
hardships or unusual difficulties without a compensating

increase in the level of safety -and noncompliance will

provide an acceptab1é level of quality and safety, or




® o
-9

2. Proposed alternatives to the code requirements or portions
. thereof will provide an acceptable level of quality and

.safety.

Standard Format

*A standard format, for the valve portion of the pump and valve testing
program and relief requests, is included as an attachment to this Guidance.
The NRC staff believes that this standard format will reduce the time spent
by both the staff in our review and by the licensee in their preparation
of\the.pump and valve testing-program and submitta]s.v The standard format
includes examples of re1ieflrequests vhich are intended to illustrate
the application of the standard format and are not necessarily a specific

plant reljef‘request.-



ATTACHMENT

STANDARD FORMAT

VALVE INSERVICE TESTING PROGRAM SUBMITTAL
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Legend for Valve Testing Example Format

Q- txercise valve (full stroke) for operabi]itj every (3) months
LT -.Va1v;s are leak tested per Section XI Article I1WV-3420
MT - Stroke time measurements are taken‘and compared to the stroke time
.limiting value per Section XI Article IWV 3410
CV - Exercise check valves to‘the pdsition required to fulfill their
function every (3) months , |
SRY - Safety and relief valves are tesféd per Section XI Article IWV-3510
DT‘§ Test category D valves per Section XI Article IWV-3600
ET - Verify and record valve position before operations are performed and
after operations are completed, and verify that valve is locked or
sealed. |
CS - Exercise valve for operability every cold shutdown

RR - Exercise valve for operability every reactor refueling




2.

Relief Request Basis - .

Valve: nz

Eategony: c

Class: | 3

Function: Prevent backflow from the rFactor coolant'pump

|

|

\

|

|

i
System: Auxiliary Coolant System, Component Cooling
1.

|

Impractical
test requirement:

Basis for relief:

cooling coils

Exercise valve for operability every three months
To test this valve would require interruption of
cooling water to fhe reactor coolant pumps motor
cooling coils. This action could result in damage
to the reactor coolant pumps and thus place the
bTant in'an unsafe mode of operation.

This valve will be exercised for operability

Alternative

Testing: » during cold shutdowns.

Valve: 834

Category: B-E

Class: 3

Function: Isolate the primary water from the component

Impractical Test

Requirement:

cooling surge tank during plant opertion. It is

normally in the closed position, but routine

- operation of this valve will occur during refueling

and cold shutdowns.
Exercise valve (full stroke) for operability

every three (3) months.




3.

Basis for Relief:

« 2 =

This valve is not required to change position

" during plant operation to accomplish its safety

| Alternate

Testing:

Valve:

Category:

) Class:

Function:

function. Exercising this valve will increase the

possibility of surge tank line contamination.

Verify and record valve position before and

after each valve operation.

7448
A
2

Isolate the residual heat exchangers from the cold

" leg R.C.S. backflow and accumulator backflow.

Test Requirements:
Basis for

Relief:

Alternative

Testing:

Seat leakage test

This valve is located in a high radiation fié]d
(2000 mr/hr) which would make the required seat
leakage test hazardous to test personnel. We
intend to seat leak test two other valves (8758
and 876B) which are in series with this valve
and ;ill also prevent backflow. We feel that
by complying with the seat leakage requirements
we will not achieve a compensatory increase in
the level of safety.

No alternative seat leak testing is proposed.



