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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 ahd 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,

Robert L. Tedesco, Assistant Director
for Licensing
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

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 cormmitments.

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,

Robert L. Tedesco, Assistant Director
for Licensing

Division of Licensing

cc: R. Bosnak
E. Hemminger
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0 Attachment I

Guidelines for SEP Meeting Preparation

1.The r-eview branch should prepare a draft SER which describes the open
issues in its review. The review branch m~ust consult other branches
as necessary if the issue crosses jurisdictional lines. It way be
necessary for these interfacing branches to appear at the SER meeting
or to be available via conference call.

2. 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.

3. 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 a key in setting
the tone of the meetings.

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

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

'6. It is essential that both sides enter this meeting with an open mind.
ready to pursue a variety of alternative approaches for achievino the.
necessary level of safety.

7,



0 Attachment 2 0
Guidelines for SER Meeting Logistics

le The meeting room should be as small as practical to comfortably hold .the participants. it is important that the acoustics be adequate toallow a conversation across the room. A podium and microphone wasfound to be inhibiting and Should not be used.
2. Ide have found that the meeting runs most smoothly when chaired by theapplicant. Ideally, the applicant should lead off the discussion ofeach open issue by providing an oral Presentation of its proposedresponse. Slides and handouts are also helpful in this regard.
3. The meeting room should be located as near as Possible to files, calcu-lations, or other supplementary information. The engineers who actuallyperformed the work in question should also be readily available.
4. A working lunch is quite useful as it Saves time and does not disruptthe flow of thought.

S. Phones and telecopiers should be readily available for comm~unications withthe home offices. Provisions for conference calls would also be useful.
6. Evenings should be used to caucus and work out revisions to positions onboth Sides.

7. At. the meeting's end, the applicant and NRC should review each issue andagree upon the required follow-up actions by both sides.
8. Typically, the issues can be closed out when the applicant formally makesthe agreed upon FSAR changes. Other documentation, such as a letter formallysubmitted by the applicant on his docket may also be adequate. The NRCproject manager should be consulted.
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Attachment 3

Observations Based On Grand GUlf A Susquehanna SER Meetings

1. The use of draft SER meetings to resolve open licensing issues should
cut the current 18 month review schedule significantly. Such meetings
are very successful because the ground rules are quite clear; the partici-pants (including the NRC) are commiitted 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.

2. Extended face-to-face discussions permit the NRC and applicant to betterunderstand 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.

3. Hopefully, the applicant will leave
had been bullied by the regulators.
better and more carefully carry out
actions are mutually agreed upon.

the meeting not feeling as if it
We believe that the applicant will

its commnitments when the required

4. Such an SER meeting requires all participants to do their homework. Wewere told by the applicants that even its pre-meeting preparation was
valuable because the intense interaction and discussion with its contractors
gav~e it a better handle on its plant design.

5. Similarly, we in
concerns and get
applicant rather

the staff were forced to specifically state our safety
to the heart of the matter. Once we did so, both we and the
quickly agreed upon a resolution.

,6. Because we covered so muich of the plant review during a
both we and the applicant were better able to place the
into context. It quickly became clear that some issues
plant design while others would have negligible impact.
issues could be quickly resolved.

three day period,
various issues-
really affected
These lesser

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

8. We found that the applicant, AE. and NSSS supplier were generally represented
by high quality personnel, both working level and supe-rvisory. A vice-*president of Pennsylvania Power A Light attended the Susquehanna meeting.
What this means is that the applicants and their contractors are willing
to commuit their resources if they feel that these SER meetings will
really further their review. We believe that the staff should takeadvantage of this attitude and spend the relatively small amount ofstaff resources necessary to achieve a large return in licensing progress.
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DRAFT
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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 safety-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 analyses 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 Crick Locations and Configura-
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,

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

of this type.

3.6A.2.2 Analytical Methods to Define Forcing Functions andResponse 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

3.6.2-111.3. We require that the Applicant provide additional justification

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 haf fangle.,

The Appl'icant 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 completion 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
's

FSAR indicates that the verification that the break locations 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 loops.

The FSAR states that justification for the use of reduced break areas for

limiting blowdown will be provided by FSAR amendment. The Applicant

should list 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 eccentric 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

input, and the evaluation of relative support motions of piping systems

that interconnect two or more components or span two or more floors. 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 procedures and criteria employed to establish that an adequate number

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.



When the modal response spectrum method was 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 methods listed in Regulatory Guide 1.92, "Combining

Modal Responses and Spatial Components in Seismic Response Analysis,"

(Revision 1). The Applicant 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 Soecial Topics for Mechanical Components

In this section, 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 inelastic stress analysis

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

mechanical components.

In addition, we have contracted fte $Alonfe 1Wationp1ja aboratoj to'perforrm
an 1irdependent analysis for the This analysis will
provide a d!eck w the pplicants ability to correctly model and analyze his
.pipig Wz t1 AtSK1 -Cio* freeunts and limits. We will report the i'ts

of tis Idepedent analyss as a supplement to this Safety Evaluation Report.

It is requested that the applicant provide a technical basis for his selection

of number of masses in seismic modelling of piping and components.
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In addition, the use of simplified elastic-plastic methods (NB-3228.3 and
NB-3653.6) in the design of ASME Code Class 1 components 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 is either Just below or Just above a value of 3Sin.
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Subject to resolution of these open issues, our findiinqs are as follows.

The methods of analysis that the applicant has employed in the design 
of all

seismic Category I ASME Code Clhss 1. 2 and 3 components, component 
supports,

reactor Inriteals, and other non code items are in conformance with 
Standard

Review Plan Sectiort 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 leakage or failure as required 
by GDC 14. This

is assured by design with sufficient margin such that design limits 
are not

exceeded for normal operation or antici pated transients as required by GDC

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 displacements for the above 
noted

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

and are adequate for the design of these items.

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

In this section, we have reviewed 
the criteria, test procedures and 

dynamic

analyses which were employed by the applicant to insure the structural

integrity and operablitly of piping 
systems, mechanical equipment, reactor

•*nrternuls -OW .thelmFr-VAPPOrU vvmervi't'rat loadings. This review covered

the following specific areas:

3.9.2.1 The pre-operational 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 confirm 
that these piping

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

flow induced dynamic loadings and 
that thermal motion is not restrained. 

The
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applicants program is found to be satisfactory except for the following open
issue.

-1bg. Due to the potential safety significance of failed snubbers in
safety related systems ai cmponents, it is requested that snubber operability
be fnsumd through a prog•rm, of re-se ice examfnatf- arn pre-operational

tevsi. as rea"Sted by Question This program is to be documented
f3r all s4faty related hydraulic and mechanical snubbers and should be

described in chapter 14 of the FSAR.

Subject to resolution of this item, 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 associated

systems, restraints, and supports, is an acceptable program. The tests provide
adequate assurance that the piping and restraints of the 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 VrWde assurance that a&dleate clearance and

free movemenit of snubbers exist for u.restrained Ao"tn of piping during normal
plant but up mW =]down. The test Vrogram, therefore, r ol tes withLiandard

ftvlai 7U8 3ecitM 3.4.2 Ayi _S 04s f t' e ~app!1le rem~i, emen of Genral
Des IV -Creter a 14 1 I 15.

3.9.2.2 The seismic qualification testing of safety related mechanical equipment

assures its ability to function during the safe shutdown earthquake or
other dynamic events. In those cases where no specific action of the

component is required, only its structural integrity needs 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 is 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 in a supplement to this Report.

3.9.2.3

, I Ik



The applicant has identified 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 connection 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 structural

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 design adequacy
of the reactor internals in satisfying the applicable requirements of

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

T;,^
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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

loads due to a slimultaneous loss-of-coolant accident and safe shutdown

earthquake.

The dynamic 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 (LOCAl 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 limits for the

materials of construction, and that the resulting deflections 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 analysis. The proposed combinations of

component and system analyses are, therefore, acceptable. The assurance

of structural integrity of the reactor internals under combined LOCA

and SSE 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'acceptable 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 ASME Code Class 1, 2, and 3 Components, Component ullW1
and Core Support Structures

Our review under Standard Review Plan Section 3.9.3 is concerned

with the structural integrity and operability of pressure 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 III, or earlier industry Standards. The review is divided

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

3.9.3.1 Loading Combinations, Design Transients, and Stress Limits

The applicant has, in general, described acceptable load combina-

tions, design transients, and stress limits 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 PSAR a

discussion of load combination methods and a summnary of the maximum

loads, stresses, deformations, and usage factors for all ASME Code

Class 1 components and supports. Total stress values that differ from

allowable limits by less than 101 should be listed and the contribution

to loading, such as seismic, deadweight, pressure, and thermal should

be identified. If the SRSS method was used for combination of OBE and

SRV loads it should be justified in accordance with NUREG-0484 Rev. 1.



Subject to resolution of the above open issues. 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 components 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 materials of construction. Limiting the stresses under such

loading combinations provides a conservative basis for the design of
system components to withstand the most adverse combination of loading
events without loss of structural integrity. The design'and service'
load combinations and associated stress and deformation limits specified
for ASME Code Class 1, 2, and 3 components, constitute an acceptable
basis for design in satisfying applicable portions of General Design
Criteria 1, 2, and 3.

3.9.3.2 Pump and Valve Operability Assurance Program

The pump and valve operability assurance program should demonstrate

that all active pumps and valves, including their supports, can

adequately sustain the combined service loading at stress levels

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

their safety function without impairment.

Our review of the applicant's program for pump and valves

operability assurance has not been completed and will be

discussed in a supplement to this report.



3.9.3.3 Design and Installation of Pressure Relief Devices

The review objective for this section is to assure the adequacy

of the design and installation 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 limits 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, provides a conservative basis for the design and installa-

tion of the devices to withstand these loads without loss of structural

integrity or impairment of the overpressure protection function. The criteria

used for the design and installation of ASM 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 d Standard Review Plan

Section 3.9.3

3.9.3.4 omonent 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 combination of loadings which were considered

for each component support within a system, including the designation

of the appropriate service stress limits for these loadings.



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

buckling 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 issues, our fin'dings

are as follows.

* The specified design and service loading combinations used for

the design of ASME Code Class 1, 2, and 3 component supports

in systems classified as seismic category I 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 limits 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 limits

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.

3.9.4 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

life cycle testing programs have been utilized to prove operabiltiy

under service life conditions.

The design criteria and the testing program conducted in verification of

the mechanical operability and life 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 reasonable 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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3.9.5 Reactor Pressure Vessel InternalsT

Our review under this Section is concerned with the load combinations,
allowable stress, and deformation limits which were used in the
design of the -reactor internals.
Our review alSO Included the structural integrity of reactor
internals under the ioinbination of loads which could result from
Postulated events such as 6the safe shutdown earthquake and loss

of coolant accident.

However, the degree of compliance with subsection NG, Core Support Struc ares,
of the ASME Code, Section 111, 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 limits 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 listing 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 issues our .findings are
as follows.

The specified transients, design and service loadings, and combination
of loadings as applied 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 imposed on these reactor internals

would not exceed allowable stresses and deformation limits for the

materials 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 internals comply with Standard Review

Plan Section 3.9.5 and constitute an acceptable basis for satisfying

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

Inservice Testing of Pumps and Valves

In Sections 3.9.2 and 3.9.3 nf this Safety Evaluation Report, we

discussed the design and seismic qualification of safety related pumps

and Valves. The design of these pumps ar~ valtes is their safety

function op~en, close, start, etc.) at any time, Indfor any postulated

design basis operating condtion during the life of the plant.

In order to provide added ass urance of the reliability of these

components, the applicant is required to periodically test all
safety related pumps and valves. These tests are performed in

general accordance with the rules of Section XI of the ASJ4E
Code and verify that these pumps and valves operate successfully

when called upon.

3.9.6



In addition, periodic measurements are made of various parameters
for comparison to base line measurements in order to detect
possible long tenu degradation of these components. Our review
under Standard Review Plan Section 3.9.6 covers the applicant's
program for preservtce 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
inservice testing of pumps and valves as requested by Question ,low
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 valves between the high pressure reactor
coolant system and low pressure systems is not satisfactory. Prior
to issuance of the OL, we require that the applicant provide a
commitment to leak test these valves as requested in Question 112.38
and 212.98.



'ATTACHMENT (5)

REQUEST FOR ADDITIONAL INFORMATION

MECHANICAL ENGINEERING BRANCH

112.39 Due to a long history of problems dealing with inoperable 
and incorrectly

installed snubbers, and due to the potenttal safety significance 
of failed

snubbers in safety related systems and components. It 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 installation 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 Jazmmd.

(4) Adequate swing clearance is provided to allow snubber movement.

(5) If applicable, fluid is to the recoimmended 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 fall to meet the above requirements must

be repaired or replaced and re-examined in accordance with the above criteria.

Pre-Operational Testing

During pre-operational testing, snubber thermal movements for systems whose

operating temperature exceeds i50* F should be verified as follows:

(a) Duiring initial system heatup and cooldown, at specified temperature
intervals for any system which attain~s 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 accommnodate
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 interval.

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 must be a prerequisite for the pre-operatlonal
testing of snubber thermal motion., This test program should be specified
in Chapter 14 of the FSAR.



ATTACHMENT (6)-

REQUEST FOR ADDITIONAL INFORMATION

MECHANICAL ENGINEERING BRANCH

112.40 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)(i). The

applicable code for this inspection interval which would be

required by 10 CFR 50.55a(g)(4)(i) is the Code endorsed by 10

CFR 50.55a(b)(2) 12 monthaprior 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 program 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 reviewing 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

review 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.

Th e pump testing program should include all safety related* Clas-s 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 valv'es

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. Accumulator Syst ems

d. Containment Spray System

*Safety related. - necessary to safely shut down the plant and mitigate
the consequences of an accident.
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e. Primary and Secondary System Safety and Relief 
Valves

f. Auxiliary Feedwater Systems

g. Reactor Building Cooling System

h. Active Components in Service Water and Instrument Air 
Systems

which are required to support safety system functions.

i. Containment Isolation Valves required to change 
position to isolate

contai nment.

J. Chemical & Volume Control System

kc. Other key components in Auxiliary Systems which are 
required to directly

support plant shutdown or safety system functionl.

1. Residual Heat Removal System

m. Reactor Coolant System

BWR

a. High Pressure Core Injection System

b. Low Pressure Core Injection System

c. Residual Heat Removal System (Shutdown Cooling System)

d. Emergency Condenser System (Isolation Condenser System)

e. Low Pressure Core Spray System

f. Containment Spray System

g. Safety, Relief, and Safety/Relief Valves

h. RCIC (Reactor Core Isolation Cooling),System

i. Containment Cooling System

j.Containment isolation valves required to change position to isolate

contai nment.

- - --......... - -- ~
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k. Standby liquid control system (Boron System)

1. Automatic Depressurization System (any 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.

o. Reactor Coolant System

Inservice Pump and Valve Testing Program

I. Information required for NRC Staff Review of the Pump and Valve Testing

Program

A. 'Three sets of P&ID's, which include all of the systems listed

above, with the code class and system boundaries clearly marked.

The drawings should include all of the components present at the

time of submittal 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. Each valve in ASME Section XI Categories C, 0, and E that

will be tested, the type of test and the test frequency.

For check valves, identify those that will be exercised

every 3 months and those that will only be exercised during

cold shutdown o r refueling outages.

II. 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.

B. 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

components and a brief description of that function.
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Relief Requests from Section XI Requirements

The largest area of concern for the NRC staff, in the 
review of an

inservice valve and pump testing program, is in evaluating 
the basis for

justifying relief from Section XI Requirements. It has been our experience

that many requests for relief, submitted in these 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 with 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

additional 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.

I. 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 III Code Class

4. For valve testing, also specify the ASME Section XI valve

category as defined in IWV-2000
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B. Specifically identify the ASME Code requirement that has been

determined to be impractical for each component.

C.' Provide information to support the determination that the

requirement in (B) is impractical; i.e., state and explain

the basis for requesting relief.

D. Specify the inservice testing that will be performed in lieu

of the ASME Code Section XI requirements.

E. Provide the schedule for implementation of the procedure(s)

in (D).

11. Exampl.es to Illustrate Several 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 physical

arrangement of the component in question to illustrate the

insufficiency of space for conducting 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

-acceptable level of safety have you considered and why are

these means not feasible?

B. 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 low 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 carefully 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 additional information regarding the radiation levels

at the required test location. What alternative testing techniques

which will 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?
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C. Instrumentation is not originally provided

Provide information to justify that compliance with the code

requirements would result 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?

0. 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 jeopardize t .he plant safety.

E. Valve Testing at Cold Shutdown .or Refueling Intervals in Lieu-

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.

III. Acceptance Criteria for Relief Reques

The Licensee must sucessfully demonstrate that:

1. 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 acceptable level of quality and safety, or
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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.

rhe 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 submittals. The standard format

includes examples of relief requests which are intended to illustrate

the application of the standard format and are not necessarily a specific

plant relief request.-

I*
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ATTACHMENT

STANDARD FORMAT

VALVE INSERVICE TESTING PROGRAM SUBMITTAL



0 ( ) ,4-A I

CU 4)t - E r 4)

a & P L. - Ci cci L~
0 .- REMARKS

4--b~ r- 4- C4
4A 3O to
W0Valve w > N 4J

Vav o CtN - J % (Not to be used far relief basis)

702C 3 C-15 X 16 CK SA - CV

707 3 E-14 x 3 REL SA - CV
834 3 D-11 . X 4 GL M C Q X ET

MT 60 sec.

7228 3 B-l1 X 3/4 REL SA - SRV

722C 3 B-11 X 3/4 REL SA - SRV

715 2 A-10 X 3 REL SA - SRV

729 2 8-10 X 3 REL SA - SRV

744B 2 D-14 X 10 GA MO C Q

LT X

MT 30 sec.

- - - - -



Legend for Valve Testing Example Format

Q-Exercise valve (full stroke) for operability every (3) months

LT - Valves are leak tested per Section XI Article IWV-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 position required to fulfill their

function every (3) months

SRV - Safety and relief valves are tested 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

seale~d.

CS - Exercise valve for operability every cold shutdown

RR - Exercise valve for operability every reactor refueling



Relief Request Basis

System: Auxiliary Coolant

1. Valve:

Cat ego ry:

Class:

Function:

Impractical
test requirement:

Basis for relief:

Alternative

Testing:

ValvYe:

Category:

Class:

Function:

Impractical Test

Requirement:

System, Component Cooling

71 7

C

3

Prevent backflow from the reactor coolant pump

cooling coils

Exercise val~ve for operability every three months

To test this valve would require interruption of

cooling water to the reactor coolant pumps motor

cooling coils. This action could result in damage

to the reactor coolant pumps and thus place. the

plant in an unsafe mode of operation.

This valve will be exercised for operability

during cold shutdowns.

834

B-E

3

Isolate the primary water from the component

cooling surge tank during plant apertion. 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.

) *. 4
9
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Basis for Relief: This valve is not required to change position

during plant operation to accomplish its safety

function. Exercising this valve will increase the

possibility of surge tank line contamination.

Alternate Verify and record valve position before and

Testing: after each valve operation.

Valve: 744B

Category: A

Class: 2

Function: Isolate the residual heat exchangers from the cold

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

Test Requirements: Seat leakage test

Basis for This valve is located in a high radiation 
field

Relief: (2000 mr/hr) which would make the required seat

leakage test hazardous to test personnel. We

intend to seat leak test two other valves (875B

and 876B) which are in series with this valve

and will 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.

Alternative No alternative seat leak testing is proposed.

Testing:

w


