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. . The MEB has completed the review of the St. Lucie, Unit 2 FSAR through

. Amendment 1. They have chosen not to develop a round of questions but to

‘ proceed directly to a draft SER input. FP&L s»ould prepare an agenda for

¥ a meeting in which we can discuss and resolve the open issues in our review.
We anticipate this meeting being held over a 3-5 day period at a mutually
agreeable site. Ye propose this meeting be held the week of July 27, 1981,
) . After this meeting and any necessary follow-up, we will update the SER

* input into a form sufficiently clean for publication. We want to emphasize
that we expect this extended meeting to resolve almost all of these open
issues. Therefore, you should bring the NSSS, AE, and your: peowle necessary
to both discuss technical details and make binding commitments. We
recommend the meeting be held at the Ebasco offices in New York.

- Please conduct Mr. Nerses (301-492-7468), St. Lucie 2 Project Manager, if
r you need to discuss thiis matter further.
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Docket Nos.: 50-389

Dr. Robert E. Uhrig, Vice President
. Advanced Systems and Technology

Florida Power & Light Company

P. 0. Box 529100-

Miami, Florida 33152

Dear Dr. Uhrig:

SUBJECT: ST. LUCIE, UNIT 2 DRAFT SER FROM THE MECHANICAL ENGINEERING
BRANCH (MEB)

The MEB has completed the review of the St. Lucie, Unit 2 FSAR through
Amendment 1. They have chosen not to develop a round of questions but to
proceed directly to a draft SER input. FP&L should prepare an agenda for

a meeting in which we can discuss and resolve the open issues in our review.
We anticipate this meeting being held over a 3-5 day period at a mutually
agreeable site. We propose this meeting be held the week of July 27, 1981.
After this meeting and any necessary follow-up, we will update the SER
input into a form sufficiently clean for publication. We want to emphasize
that we expect this extended meeting to resolve almost all of these open
issues. Therefore, you should bring the NSSS, AE, and your people necessary
to both discuss technical details and make binding commitments. We
recommend the meeting be held at the Ebasco offices in New York.

Please conduct Mr. Nerses (301-492-7468), St. Lucie 2 Project Manager, if
you need to discuss this matter further.

Sincerely, 1 ng
=

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

Enclosure:
As stated

cc: See next page
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Harold F. Réis, Esq.

Lowenstein, Newman, Reis, Axelrad & Toll
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Norman A. Coll, Esq.

McCarthy, Steel, Hectory & Davis

14th Floor, First National Bank Building
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Mr. Martin H. Hddder
1131 N. E. 86th Street
Miami, Florida 33138 -

Resident Inspector
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ST. LUCIE PLANT UNIT NO. 2 DRAFT SER

¢

3.6.2 Determinatfon of Break Location and Dynamic Effects Associated with
the Postulated Rupture of Piping . .

4

The review performed under this section pertains-to the applicant's program

for protecting safety-related components and structures against the effects of

postulated pipe breaks both-inside and outside. containment. The effect that
breaks or cracks in high and moderate energy fluid systems would have on
adjacent safety-related components or structures are required to be analyzed

~ with respect to jet impingement, pipe whip, and environmental effects.

Several means are normaily used To assure the protection of these safety-
related items. They include phys1ca1 separation, enclosure within suitably
designed. structures, the use of pipe whip restraints, and the use of equipment
shields.

Our review. under Standard Review Plan Section 3.6.2, "Determination of Break
Locations and Dynamic Effects Associated with the Postulated Rupture of Piping,"
was concerned with the locations chosen by the applicant for postulating piping
failures. We also reviewed for the size and orientation of these postulated
failures and how the applicant calculated the resultant pipe whip and jet
impingement loads which might affect nearby safety-related components.

I. REACTOR COOLANT SYSTEM (RCS) MAIN LOOP PIPING

The applicant has referenced Topical Report CENPD-168A "Design Basis Pipe
Break's for the Combustion Engineering Two Loop Reactor Coolant System."

While this report provides a generically acceptable basis for the implementa-
tion of criteria for postulated pipe breaks in the RCS and provides a level of
protection equivalent to that resulting from the appiication of the criteria
of Regulatory Guide 1.46, the staff's position is that each application that
references this Topical Report must also include additional information to
ensure that the plant under review is within the 1imits of CENPD-168A,

3-1
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Revision 1. The additional information required in this regard that is not
covered in the FSAR at this time is:

1)

(2)

(3)

Details of the actual limited displacement break flow area and the actual
break separation time at any circumferential break location are needed
for this specific plant.

It must be demonstrated that St. Lucie plant analysis system parameters
fall within the design envelope of CENPD-168, Revision 1.

Assurance should be provided that the criteria used to predict break
location, as referenced to CENPD-168A, Revision 1 is used for reactor
coolant system piping only. If this criteria is used for piping other
than the'RCS, additional justification must be provided.

Additional items not covered by CENPD-168, and which should be provided for
the reactor coolant system of the plant are the pipe whip restraint parameters
such as stiffness values and gap sizes.

The applicant has made a commitment to proviae the Tollowing items in a future
amendment to the FSAR.

(1)
(2)
(3)
(4)
(5)

(6)

High Energy pipe rupture analysis inside centainment (Appendix 3.6A)
High Energy pipe rupture ana]yfis out;ide containment (Appendix 3.6B)
Pipe whip restraints and breaL locations (Appendix 3.6C)

Structural details of the pipe whip restraints (Appendix 3.6D)

Main’ Steam and feedwater dynamic analysis (Appendix 3.6E).

Moderate Energy analysis (Appendix 3.6F)

3-2



Items (1) through (6) above will be considered to be open issqes until this
information has been submitted and reviewed by the staff.

II.

SYSTEMS OTHER THAN RCS MAIN LOQP

The criteria for defining break and crack locations and configurations, the
analytical methods used to define the forcing functions to verify the integrity
and operability of mechanical components, component supports and piping systems
are adequate and in compliance with Section 3.6.2 of the Standard Review Plan.
However, the following additional information is required:

(1)

(2)

()

(4)

(5)

The FSAR.Section 3.6.2.2 should be clarified to show that the requirement
of .8 (Sh + SA) is based on the sum of Equations (9) and (10) of paragraph
NC-3652 of the ASME B&PV Code, Section III and not Equation (9) and (10)
individually.

Provide criteria for postulated pipe breaks in both high and moderate
energy piping systems in the containment penetration area.

Provide the basis for the .8SA criteria for expansion stresses which is
stated in Section 3.6.2.2.% (2) of the FSAR. ‘

Provide a listing of the high energy systems that are considered for pipe
rupture analysis. In addition provide a summary of the results of the
analyses of these systems to demonstrate that essential systems,
components, and supports will not be impaired as a result of high_energy
pipe breaks.

When longitudinal breaks are postulated, assurance must be providgg that
they are:chosen in the location that is iikely to cause the maximum
damage.

Subject to resolution of the above open issues in Paragraphs 3.6.1.1 and
3.6.1.1II, our findings are as follows: :



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 moderate energy piping systems. The applicant has used the
effects resulting from these postulated pipe failures to eValuate the design
of systems, components, and structures necessary to safely shut the plant down
and to mitigate the effects of these postulated piping failures. The appli-
cant has stated that.pipe whip restraints, jet impingement barriers, and other
such devices will be used to mitigate the effects of these postulated piping
failures. We have reviewed these criteria and have concluded that they provide
for a spectrum of postulated pipe breaks and pipe cracks which includes the
most Tikely locations for piping failures, and that the types of breaks and
their effects are conservatively assumed. We find that the methods used to
design the pipe whip restraints provide adequate assurance that they will
function properly in the event.of a postulated piping failure. We further
conclude that the use of the applicant's proposed pipe failure criteria in
designing the systems, components, and structures necessary to safely shut the
plant down and to mitigate the consequences of these postulated piping failures
provides reasonable assurance of their ability to perform their safety function
following a failure in high or moderate energy piping systems. The applicant's
criteria comply with Standard Review Plan Section 3.6.2 and satisfy the
applicable portions of General Design Criterion 4.

3.7.3 Seismic Subsystem Analysis

The review performed under Standard Review Plan Section 3.7.3 includes the
applicant's dynamic analysis of all seismic Category I piping systems. In
addition to operating transient loads, this analysis also considers abnormal
loadings such as an earthquake.

At this time, the information-in the FSAR is not adequate to verify that all
the requirements of Section 3.7.3 of the Standard Review Plan for Seismic
Subsystem Analysis have been met. Section 3.7.3 and the respective subsections
which appear in the following paragraphs refer to the corresponding sections

in the FSAR and are considered as open issues. The sections not discussed have
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been found to have sufficient information and are sufficiently complete to
meet the requirements of applicable sections of the SRP.

4

3.7.3.1 Seismic Analysis Methods

The fo]]ow1ng information is required as it perta1ns to the subsystem analys1s
before our review can be completed. )

(1) The method for determining that an adequate number of degrees of freedom
were used in the dynamic modeling to determine the response of all:
Category I and applicable Non-Category I structures and plant equipment.

(2) Justification that a sufficient number of modes were considered to assure
participation of all significant modes. '

(3) The methods used to handle the relative displacements of Category I
supports. . '

(4) How significant effects such as piping interactions, externally applied
structural restraints, hydrodynamic loads and nonlinear responses are
accounted for.

(5) If the equivalent static load method was used, justification must be
provided that the system can be represented by a simple model and that
the relative motion between support points is accounted for.

)

3.7.3.2 Determination of Number: of Earthquake Cycles

No open issues.

3.7.3.3 Procedures Used for Analytical Modeling

The criteria and procedure given for the modeling of the seismic systems and.
the criteria for determining whether a component is analyzed as part of a
system or independently requires amplification and inclusion of all information

3-5
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required by the SRP. Before our review can be completed on this section, the
criteria and procedures actually used must be described. This should include -
the modeling procedures used and the criteria for decoupling as outlined in
SRP Section 3.7.2, paragraph III.3.

3.7.3.4 Basis for Selection of Frequencies

A discussion of the methods actually used in determining the fundamental
frequencies. is required in this FSAR Section. Also.explain how the three
ranges of equipment/support behavior (rigid, flexible, resonant) delineated
are handled in the analysis. A statement or statements is required as to how
these matters are- considered in the analysis.

"3.7.3.5 Use of Equivalent Static Load Method Analysis

Justification has been:provided for the use of the equivalent static load
method for piping systems. Similar justification is needed for all equipment
for which this method was used. Also provide clarification on how the modified
equivalent static load method differs from the equivalent static load method.

3.7.3.6 Three Components of Earthquake Motion

The loads corresponding to the three components of the ground motion are
computed separately and the maximum co-directional responses are added by the
square root of the sum of the squares (SRSS) method, as per Regulatory

Guide 1.92 (Rev. 1), for obtaining combined response effects.

The approach for combining, the three components of earthquake motion is
satisfactory when the respoﬁse spectra method of seismic analysis is used.
Discuss the approach utilized for combining these components when the time
history method of analysis is used.

3.7.3.7 Combination of Modal Responses

No open issues.

3-6
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'3.7.3.8 Analytical Procedures for Piping

Reference SER Sections 3.7.3.1, 3.7.3.5 and 3.7.3.9.

3.7.3.9 Multiple Supported Equipment & Components with Distinct Inputs

The criteria to be used in the analysis of multiple supported equipment and
components meet the staff requirements as outlined in NRC Standard Review Plan
3.7.3 Section II-9 with the exception that a commitment be made to combine the
support displacements in the most unfavorable combinations.

3.7.3.13 ;ntraction of Other Piping with Seismic Cateqgory I Piping

This section concerning the interaction of other piping with seismic Category I

piping adequately defines how these piping systems are handled when they are
a part of the same system. However, information is required as to how
Non-Category I piping systems are analyzed and/or isolated from Category I
piping when the systems are in close proximity so that a failure of the
Non-Category I piping would not damage the Category I piping.

3.7.3.14 Seismic Anélysis of' Reactor Internals

The discussion on the seismic analysis of the reactor internal structure,
control element drive mechanism and. control rod assemblies needs to be expanded
in accordance with the requirements of Section II.1 and II.6 of SRP 3.7.2
concerning seismic analysis methods and the three components of earthquake
motion respectively.

A description of the linear vertical analysis and nonlinear horizontal analysis
is provided. Verify whether or not a vertical nonlinear analysis is used in
the event that the linear vertical analysis indicates that the response of the
core may be sufficiently large to 1ift off the core plate. In case it is used,
provide a description of the analysis.

3-7
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Provide a commitment that closely spaced modes are considered as per
Regulatory Guide 1.92, in the analysis of the reactor internals and the core.

Upon resolution of the above open issues in Sections 3.7.3.1 through 3.7.3.14,
we will report our findings in a supplement to the Safety Evaluation Report.

3.9 Mechanical Systems and Components -

The review performed under Standard Review Plan Sections 3.9.1 through 3.9.6
pertains to the structural integrity and operability of various safety-related
mechanical components in the plant. OQur review is not limited to ASME Code
components and supports, but is extended to other components such as control ele-
ment drive mechanisms, certain reactor internals, ventilation ducting, cable
trays, and any safety-related. piping designed to industry standards other than
the ASME Code. We review such issues as load combinations, allowable stresses,
methods of analysis, summary of results, seismic qualification, preoperational
testing, and inservice testing of pumps and valves. Our review. must arrive at
the conclusion that there is adequate assurance of a mechanical component per-
forming its safety-related function under all postulated combinations of normal .
operating conditions, system operating transient, postulated pipe breaks, and
seismic events. We have identified some open issues during our review. These
issues are discussed in the appropriate paragraphs below.

3.9.1 Special Topics For Mechanical Components

The review performed under Standard Review Plan Section 3.9.1 pertains to the
design transients, computer programs, experimental stress analysis and elastic-
plastic analysis methods that were used in the analysis of seismic Category 1
ASME Code and non-Code items. The applicant has provided a complete list of
transients to be used in the design and fatigue analysis of all Code Class 1
and CS components and of components supports and reactor internals within the
reactor coolant pressure boundary. The number of events postulated for each
transient has been included and is acceptable.




Computer programs were used in the analysis of specific components. A list of
the computer programs used in the dynamic and static analyses to determine the
structural and functional integrity of these components is included in the FSAR
along.-with a brief description of each program. Design control measures, which
are required by-10 CFR Part 50, Appendix B, require that verification of the
computer programs be included. The applicant has provided verification for

all of the listed computer programs. ‘ " : ' )

The  applicant has stated in the FSAR that experimental stress analysis methods
were not utilized in the design of the St. Lucie, Unit 2 plant.

The criteria used in defining the applicable transients, computer codes and
analytical methods used in the analyses of all seismic Category I ASME Code
Class 1, 2, and 3 components, component supports, reactor internals, and other
non-Code items provide assurance that the calculations of stresses, strains,
and displacements for the above-noted items conform with the current state-of=-
the-art, are adequate for the design of these items and are in conformance
with Standard Review Plan Section 3.9.1 and satisfy the applicable portions of
Genera] Design Criteria 2, 4, 14, and 15.

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

The review performed under Standard Review Plan Section 3.9.2 pertains to the
criteria, testing procedures, and dynamic analyses employed by the applicant
to assure the: structural integrity and operability of piping systems, mechanical
equipment, reactor internals: and their supports under vibratory loadings. This
review is divided into three parts, each of which is discussed briefly below.

3.9.2.1 Piping Preoperatioﬁa] and Startup Testing Program

Piping vibration, thermal expansion, and dynamic effects testing will be
conducted during the St. Lucie plant's preoperational and startup testing
program. The puépose of these tests. is to confirm that the piping, components,
restraints, and supports have been designed to withstand the dynamic loadings
and Bperational transient conditions that will be encountered during service
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as required by the ASME Section III Code and to confirm that no unacceptable
restraint of normal thermal motion occurs. We have identified the following
open issues in our review., The issues are identified by sections of the FSAR.

Many of the items requirediby the Standard Review Plan (SRP),Section 3.9.2 are
covered only briefly or not at all in this section. The )

SRP Acceptance Requirements II.la through f and-items a through d of the

Review Procedures should be addressed before this FSAR Section can be considered
acceptable. The staff requires a commitment to test all high energy piping

and all seismic Category I moderate energy piping, including supports and
restraints for thermal expansion, steady state vibration,‘dynamic and transient
loads.

Subject to resolution of these open issues, our findings will be as follows:

The vibration, thermal expansion, and dynamic effects test program which will
be conducted during startup and initial operation 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 piping restraints of the system have been designed to withstand vibrational
dynamic effects due to valve closures, pump trips, and other operating modes
associated with the design basis flow conditions.

In addition, the tests provide assurance that adequate clearances and free
movement of snubbers exist for unrestrained thermg] movement of piping and
supports during normal system heatup and cooldown- operations. Therplanned
tests will develop loads similar to those experienced. during reactor operation.
This test program complies with Standard Review Plan Section 3.9.2 and consti-
tutes an acceptable basis for fulfilling, in part, the requirements of General
Design Criteria 14 and 15.

3.9.2.2 Dynamic Analysis of Reactor Internals

Dynamic system analyses should be performed to confirm the 'structural design
adequacy and ability, with no loss of function, of the reactor internals and

3-10
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unbroken loops of the reactor coolant piping to withstand the loads from a
loss-of-coolant accident (LOCA) in combination with the SSE. Our review covers
the methods of analysis, the considerations in &efining the mathematical models,
and descriptions of the forcihg fuhction, the calculational scheme, the
acceptance criteria, and the interpretation of analytical results.

The blowdown analysis requires further amplification and c1aﬁi%ication.
Specifically,. the staff .will require that the applicant (1) Justify &ecoupling
of the horizontal and Qertical components of the responses to blowndown loads,
(2) justify the use of results of linear anlayses for the inherent nonlinear:
problem, and (3) present a discussion outlining the effects of system flow
upon mass and flexibility properties.

Subject to resolution of the open issues, our findings are as follows:

The dynamic system analysis performed by the appiicant proviaes an acceptable
basis for confirming the structural design adequacy of the reactor internals
and unbroken piping Iobps to withstand the combined dynamic Toads of a postu-
lated loss of coolant accident (LOCA) and the safe shutdown earthquake (SSE).
The analysis prdvides 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 Timits for the materials of construction,
and that the resulting deflections or displacements at any structural element
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.
Accomplishment of the: dynamic system analysis constitutes an acceptable basis
for complying with Standard Review Plan Section 3.9.2 and for satisfying the
applicable requirements of General Design Criteria 2 and 4.
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3.9.2.3 Preoperational Flow-Induced Vibration Testing of Reactor Internals

Flow=-induced vibration iesting of reactor internals should be conducted during
the preoperational and start-up test program. The purpose of this test is to
demonstrate that flow-induced vibrations similar to those expected during
operation will not cause unanticipated flow-induced vibrations of significant
magnitude or structural damage. The Maine Yankee and Fort Calhoun precritical
vibration monitoring programs together constitute a valid prototype design for
St. Lucie Unit 2. The St. Lucie Unit 2 reactor has been designated as non-
protatype seismic Category 1 design. The applicant is proceeding to implement
a preoperational vibration monitoring program for St. Lucie Unit 2 consistent
with the recommendations of Regulatory Guide 1.20 as it relates to nonprototype
seismic Category I Units. A summary of the significant hydraulic and structural
design parameters for the Maine Yankee, Fort Cathoun, and St. Lucie, Unit 2
p]ants have been provided in the FSAR. The reactor vessel internals of

St. Lucie will be subjected during the preoperational and functional testing
program to the significant flow modes of normal reactor operation for a suffi-
cient period of time to determine whether the reactor vessel internals exhibit
any unexpected vibration problems. We find this program acceptable provided
the applicant submits a correlation of the St. Lucie Unit 2 observed vibrational
characteristics with the results from the prototype reactors. If the comparison
of the observed vibrational characteristics of St. Lucie with those of the .
prototype plants indicate the need for any corrective action, the staff will
review the applicant's proposed corrective action for St. Lucie Unit 2 and
provide its evaluation in a supplement to this SER. '

[

Subject to resolution of these open issues, our findings are as follows:

The preoperational vibration program planned for the reactor internals

provides an acceptable basis for verifying the design adequacy of these internals
under test loading conditions comparable to those that will be experienced
during operation. The combination of tests, predictive analysis, and post-test
inspection provide adequate assurance that the reactor internals will, during
their service lifetime, withstand the flow-induced vibrations of reactor
operation without loss. of structural integrity. The integrity of the reactor

3-12
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internals in service is essential to assure the proper positioning of reactor
fuel assemblies and unimpaired operation of the -control rod assemblies to permit
safe reactor operation and shutdown. The conduct of the preoperational vibra-
tion tests is in conformance with the provisions of Regulatory Guide 1.20 and
Standard Review Plan, Section 3.9.2 and satisfies the applicable requ1rements

of General Design Criteria 1 and 4.

Ny

3.9.3 ASME Code Class 1, 2, and 3 Components, Comgonent Supports, and Core
upport Structures

Our review under Standard Review Plan Section 3.9.3 is concerned with the
structural integrity of pressure-retaining components, their supports, and core
support structures which are designed in accordance with the American Society
of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section III,

or earlier industry standards. This review is divided into four parts, each

of which is discussed briefly below.

3.9.3.1 Loading Combinations, Design Transients and Stress Limits

For Section 3.9.3 of the FSAR to be acceptable, the following issues need to
be resolved.

(1) The discussion of plant conditions in Section 3.9.3.1 of the FSAR requires
clarification. The loading combinations method of response combination
and allowable 1imits should be provided for all ASME Class 1, 2 and 3
components and' their supports for each design and service condition.

(2) The methods of combining responses to the various: loads listed in
Sections 3.9.3.1 of the FSAR are not defined. We will require a descrip-
tion of the methods used for the combinations of responses to all dynamic
loads for all NSSS and BOP supplied ASME Class 1, 2, and 3 equipment,
components and their supports. OQur position on this issue is outlined in
NUREG-0484, "Methodology for Combining Dynamic Responses," Revision 1
dated May, 1980.

3-13
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(3) The response of certain reactor coolant system components and their
supports to postulated asymmetric LOCA loads needs to be addressed in
accordance with NUREG-0609.

(4) Provide stress limits and criteria to limit deformation and assure
functional capabitity for Class 2 and 3 austenitic pipe bend and elbows.

We have contracted with the Brookhaven National Laboratory to perform an
independent analysis of a sample piping system in the st. Lucie, Unit No. 2
plant. This analysis will not on19 verify that the sample piping system meets
the applicable ASME Code requirements, but.will also provide a check on the
applicant's ability to correctly model and analyze its piping systems. The
results of the above evaluations will be presented in a future supplement to
this report.

Subject to resolution of the above open issues, our findings are as follows:

The specified design and service combinations of loadings as applied to ASME
Code Class 1, 2 and 3 pressure retaining components in systems designed‘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 combi-
nations 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
éomponents comply with Standard Review Plan Section 3.9.3 and satisfy the
applicable portions of General Design Criteria 1, 2, and 4.

3.9.3.2 Design and Installation of Pressure Relief Devices

The design and installation criteria applicable to the mounting of pressure
relief devices (safety and relief valves) for tne overpressure protection of
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ASME Class 1, 2, and 3 components are reviewed. To be acceptable, the following
issues need to be resolved:

(1) Section 3.9.3.3 of the FSAR should include a more detailed description of
the calculation procedures, which were used in the parametric studies for
closed discharge systems.

(2) Information should be provided in Section 3.9.3.3 of the FSAR relating to
the various design and service loading conditions and combinations thereof,
and the corresponding stress criteria used in the design for the mounting
of pressure relief valves.

(3) The method of evaluating the structural response of the piping and support
system stiffness in the dynamic analysis of these _mountings should be
discussed in Section 3.9.3.3 of the FSAR.

Based upon our review of FSAR Section 3.9.3.3 and contingent upon the
satisfactory resolution of the above open items, our findings will be as
follows:

The' criteria used in the design and installation of ASME Class 1, 2, and 3
safety and relief valves provide adequate assurance that, under discharging
conditions, the resulting stresses will not exceed allowable stress and strain
limits 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 installation of the
devices to withstand these loads without loss of structural integrity or impair-
ment of the overpressure protection function. The criteria used for the design
and installation of ASME Class 1, 2, and 3 overpressure relief devices
constitute an acceptable basis for meeting the applicable requirements of
General Design Criteria 1, 2, 4, 14, and 15 and are consistent with those
specified in Regulatory Guide 1.67 and Standard Review Plan Section 3.9.3.
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"3.9.3.4 Component Supports

The review of information submitted by the applicant includes an evaluation of
Code Class 1, 2, and 3 component supports. The review includes an assessment
of the design and structural integrity of the supports and their evaluation.

Both BOP and NSSS supplied supports for Code Class 1, 2, and’3 component
supports which were procured prior to July 1, 1974 were designed in accordance
with the criteria in Section 3.9.3.4 of the FSAR. Component supports procured
after July 1974 will comply with the requirements of ASME Section III
Subsection NF "Component Supports." Since-the criteria in the FSAR may not be
as conservative as that in Subsection NF, we require more information for those
supports procured prior to July 1, 1974. A discussion which demonstrates that
those components degigned to the FSAR criteria have an adequate margin of safety
should be submitted in the FSAR. In addition, the applicant should verify that
the allowable stresses of MSS-SP-58, "Pipe Hangers and Supports® are used
without the addition of a shape factor to account for bending stresses.

Provide in a tabular form for both BOP and NSSS Code Class 1, 2 and 3 component
supports the load combinations, stress limits for various plant conditjons.

Provide the allowable buckling limits for ASME Class 1 linear and plate and
shell type component supports subjected to faulted condition load. Also
provide additional information concerning the design of support bolts and
bolted connections.

In addition, assurances must be provided that stresses due to thermal expansion,
thermal shock and differential support movements have been included.

We will also require an acceptable response to our request for preservice
inspection and testing information on snubbers.

Subject to resolution of the above open issues, our findings are as follows:
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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 that, in the event of an earthquake or other
service Toadings due to postulated events or system operating transients, the
resulting combined stresses imposed on system components will not exceed allow-
able stress and strain limits for the materials 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 load 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.

3.9.4 Control Element Drive Mechanisms

-

Our review under Standard Review Plan Section 3.9.4 covered the design of the
hydrautic control rod drive system up to its interface with the control rods.
We‘revieWed the analyses and tests performed to assure the structural integrity
and operability of this system during normal operation and under accident
conditions. We also reviewed the life-cycle testing performed to demonstrate
the reliability of the control rod drive system over its 40 year life.

The review. indicates that additional information is required on the design
criteria for the nonpressurized components. The thermal deflection problem of
dissimiTar materials is not covered and there is no information as to the
allowable and actual defliections due to the various loading conditions. Design
margins for stress, deformation, and fatigue should be- presented and shouid be
shown to be equal to or greater than those of other plants of similar design
having a period of successful operation.

Subject to resolution of the above open issues, our findings are as follows:

The design criteria and the testing program conducted in verification of the
mechanical operability and life cycle capabilities of the control rod drive
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system are in conformance with Standard Review Plan Section 3.9.4. The use of
these criteria provide reasonable assurance that the system will function
reliably when required, and form an acceptable basis for satisfying the
mechanical reliability stipulations of General Design Criterion 27.

3.9.5 Reactor Pressure Vessel Internals

Our review under Standard Review Plan (SRP) Section 3.9.5 is concerned with
the load combinations, aliowable stress limits, and other criteria used in the
design of the St. Lucie Unit 2 reactor internals.

In addition to the issues discussed in Section 3.9.2.4 of this Safety Evaluation
Report, resolution of the following issues is also required:

(1) Verify that the Control Element Assemblies (CEA's) can be inserted for an
inlet break and the reaction can be stopped for an outlet break.

(2) Identify the highest usage factor and the location where it occurs in the
reactor internals.

Subject to resolution of these issues, our findings are as follows:

The specified transients, design and service loadings, and combinations of
loadings as applied to the design of the St. Lucie Unit 2 reactor internals
provide reasonable assurance that in the event of an earthquake or of a system
transient during normal plant operation, the resulting. deflections and associ-
ated 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

St. Lucie Unit 2 reactor internals comply with Standard Review Plan
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Section 3.9.5 and constitute an acceptable basis for satisfying the applicable
requirements of General Design Criteria 1, 2, 4, and 10.

3.9.6 Inservice Testing of Pumps and Valves

In Section 3.9.3 of this Safety Evaluation Report, we discussed the design and
operability of safety-related pumps and valves in the St. Lucie Unit 2. The
design of these pumps and valves is intended to demonstrate that they will be
capable of performing their safety function (opeﬁ, close, start, etc.) at any
time during the plant 1ife. However, to provide added assurance of the reli-
ability of these components, the applicant will periodically test all its
safety-related pumps and valves. These tests are performed in general
accordance with the rules of Section XI of the ASME Code. These tests verify
that these pumps and valves operate successfully when called upon.
Additionally, periodic measurements are made of various parameters and
compared to baseline measurements in order to detect long-term degradation of
the pump or valve performance. Our review under Standard Review Plan

Section 3.9.6 covers the applicant's program for preservice and inservice
testing of pumps and valves. We give particular attention to those areas of
the test program for which the applicant requests relief from the requirements
of Section XI of the ASME Code.

The information presented in Section 3.9.6 of the FSAR does not contain

sufficient detail to demonstrate how the applicant intends to implement the

inservice testing of pumps and valves requirements of ASME Section XI, "Rule |
for Inservice Inspection of Nuclear Power Plant Components." We will require

a description of the applicant's proposed program on this subject. Guidelines ‘
on the type of information that we require is contained in Attachment 1 of this |
SER.

In addition, we will require an acceptable response to our request for
additional information on periodic leak testing of pressure isolation valves.

We will report on the resolution of these issues in a supplement to this SER.
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ATTACH=EHT 1

NRC STAEf COMMENTS 0. INSERVICE PUMP AND YALYE TESTING PROGRAMS AN
RELIEF REQUESTS .

-

The NRC staff, after revieQing a number of pump and valve testing
programs, has determined that further guidance might be héquul to illustrate
the type ang extent of information we feel is necessary to expedite the
review of tggse programs. W%e feel that the Licénsee can, by incorporating
shesa quidelines into each program submittal, reduce cansiderably the
staff's reviaw time and tirme spent by the Licensee in respénding to HRC

s+asf requests for additional information.
The-puﬁp testing crogram should include all safaty related* Class 1,
2, and 3 pumps which are installed in water cooled nuclear pcwer plants

and wnich are provided with an emergency power source,
-

-

The valye testing program should include ail the safety related valves
in the follswing systems excluding valves used for operating convenience
cnly, such as manual vent, drain, instrument, and test valves, and valves

used Yor maintenance only.

PR
a. High Pﬁgssure Injection System
B. Low Pressure Injection System
¢. Accumulator Systems.

d. Containment Spray Systam

*Saraty related - necessary to safely shut down the plant, mitigate .
the consequences of an' accident and maintain the plant in a safe shutdown condition.




.

g.
H

j.
Ko

M..

BHR

a.
b.
Ce
d.

e.

.

Orimary and Secondary Syétem Safety and Relief Valves

Auxiliary Feedwater Systems

Reactor Building Cooling Systzm

Active Components in Service Water and Inst;ﬁment Air Syéfems

which are required to support safaty system functions.

Containment Isolation Yalves required to change position to isolate
containment.

Chemical & Yolume Control System

Other kay compenents in Auxiliary Systems which are reguirad to directly
support plant shu%down or satety system function.

Residual Heat Removal Systam

Reactor Coolant System

High Pressure Core Injection System

Low Pressure Core' Injection System

Residual Heat Removal System (Shutdown Cooling System)
Em:r;encx Condenser System (Isolaticn Cendanser System)
Low- Prassure Core Spray System

Containment Spray Systam

Satety, Relief, and Safety/Relief Yalves

RCIC (Reactor Core Isolation Cooling) Systam
Containment Cooling System

Containment isolation valves required to change position to isolate

containment.






K.

1.

N.

Q.

-3

Standby 1iqui§ control system (8oron Systam)

Autcmatic Deprassurizatﬁon System (any pilot or <antrol valves, associated
hydraulic or pneumatic systéms, ete.) : . . -
ConthoI-RodKDrive Hydraulic System ("Scram”;function)

other kay components in Auxiliary Systems whiéh are requirad to &irectly
support plant shutdown or safety system function,

Raactor Coolant System

Insarvyice Pump and Valve Testing Proaram .

I.

Information required.for NRC Staff Review of the Pump and Valve Testing
Program |
A. Three saets of P&ID's, which include all of the systems listed
above, with the code class and system boundaries clearly marked.
The drawings should ihclude all of the components present at the

time of submittal and a legend of the P&%D symbols.
8. 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 tasting: Identify
1. Each pump required to be tested (name and nurder)
2. The test parameters to be measursd

3.. The test frequency
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F. For valve tasting: Identify

I1. Additional Information that will be Helpful in Speading Up the Raview.

1. Each valve in ASME Section XI Categories A & B that will
be exercised every three months during normal d]ant
operation (indicate: whether parti31 or full stroke exarcise,
and. for poser operatad valves list the limiting value for

stroke time.)

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

procedure you intend to use)

3. Each valve in ASME Section XI Categories C, D, and £ that
will be tested, the type of test ;nd the test frequency.
For check valves, identify those that will be exercised
every 3 months and those that will only be axercised during

cold shutdown or refueling outages.

Process

A.

C.

Include the valve location coordinates or other appropriate
lTocation information which will expedite our locating the

valves on the P&IDs.

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

read easily.

Identify valves tht are provided with an interlock to other

components and a brief description of that function.
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Relief Reaquests from Saction X] Reauiremants

The: largest area of concern for the HRC .staff, in the review of an
inseryice valve and pump tasting 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 descriptiver and detailed tachnical i%fonnation. This explicit
information is necassary to provide reasonSbIe assurance that the bdurden
imposed on the licansee in complying with the code reguiremants is not

Justified by the incraased level of safaty chtained.

Relief requasts 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 quidance is to illustrate the contant and extent cf information
required by the NRC staff, in the raquest for relief, to make § proper
evaluation and adequately document the basis for that relief in cur safety
avaluation ;epcrt.‘ The-NRC staff feels that by receiving this information
in the program submittal, subsaquent requests for additional information

’

and delays in completing our review can be considerably reducad or aliminated.

I. Information Required for NRC Review of Relief Requests

A. Identify component for which raelief is requested:
1. Name and number as given in FSAR
2. Function
3. ASHE Section III Code Class
4, For valve testing, also spacify the ASME Section XI valve

category as defined in IWV-2000




8.

c‘

0.
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v

Specifically identify the ASME Code requjreﬁent that has been

determined to be impractical for, each.component,

Provide information to support the determination that the
requirement in (8) is impractical; i.e., stata and explain
the basis for raguesting relief.

Specify the inservice testing that will be performed in lieu

v

of the ASME Code Section X[ requiremants.
i X R

Provide the schedule for implemantation of the procadure(s)

in (D).

IT. Examplas to Illustrata Several Fossidle Araas Where Relief May Se

Grantad and the Extent and Content of Information Necessary to Make

An

A.

m

valuation

Accessibility: The regulation specifically grants relief
from the code requirement because of insufficient access pro-
visions. However, a detailed discussion of actual physical
arrangemant of tha compenzat o gquesticn £9 illustrate the
insufficiency of space for conducting the required test is

necessary.

L4

Discuss in detail the physical arrangement of the component.
in gquestion to demonstrata that there is not sufficient space

to perform the code required inservice testing..

-
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what alternative surveillance means uhich will grovide an

accentable level of safety have you considered and why are

these means not feasible?

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

Although it is prudent to maintain occupation radjation expesure
for inspectién personnel as lcw as practicable, the raquest for
re]ief‘from'the code requiremants cannot be granted sclely on the

<ha.

basis of high radiaticn ievels ai A batancad Jjudgment
Setwesn tha hardshirzs and comsensating incrazse in the lavel
If the health and

of safety should be carefully estzblished.

safety of the public dictazas the nacassity of inservice

testing, altarnative means.or aven decontamination of the plant

if necessary should be provided or developed.

Provide  additional information regarding the radiation ievels
at the required test location. Hhat alternative testing techinigues
which will provide an acceptabler level of assurance of the
integrity of the component \in question have you considered and

why are these tachniques detarmined to be impractical?
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C. Instrumentation is not originally provided

(Y

. Provide information to justify that compiiance ;i:h the code
requiremants 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 acceptzble
level of safety have you considered and why are these methods

determined to be- impractical?

.
-

D. Valve Cycling During Flant Operation Could Pyt the Plant in
an Unsafe Condition .
The Ticensee should explain in detail why sxercising tasts

during plant operation could jecpardize the plant safaty.

E. Valve Testing at Cold Shutdown or Refueling Iantervals in Lieu
of the 3 Month Required [nterval
The licensee shculd explain in detail why each valve cannot be
exercised dur%ng normal operation. Also, Tor the valves where
a refueling interval is indicated, explain in detail why each

valve: cannot be exercisad during cold shutdawn intervals.
AY

i1I. Acceo*ance Critaeria for Relief Reauest

The Licensee must sucessfully demonstrate that: .

1. Compliance with the code requirements would result in
- 5
hardships or unusual difficulties without a compensating
increase in the level of safety and noncompliance will

provice an acceptable level of quality and safety, or




[
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2. Proposed alternatives to the code raquiramants or porticns
thereof will provide an acceptable level of quality and

safety. o

Sténdard Format . . .-

A standard format, for the valve portion of the pump and valve testing
program and relief requests, is included as an ;ttachment to this Suidance,
The NRC staff believes that this standard format will raduce the time spent .
by both the 'staff in our rayiew and by the licansee in the}r presaration

»

of the pump and valve testing program and submittals. The standard format

--includas examples of relief requests which are intended to iliustrate

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

plant relief request.

v
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"Valve - e Calegory N =16l 8] 811ty (Not to be used for relief basis)
Number | © | © (| S W v ol S B B R .
710 3 D-14 4 (GA M | LO |ET
.700 3 D-15 X 6 |[DE INA ] C |OT
M7 K} C-15 X 16 |CK [|SA ] - [cv §x |cCS :
202c+ | <3 }-c-18 x| 16" ek fsaz] <Vifey | [ oy ke v
707 3 E-14 X 3 |IREL {SA | - |Cv
. 834 K! D-11 X 4 [GL M | C |Q X JET
MT 60 sec.
7228 3 8-11 X 3/4 [REL |SA | - [SRV
722C 3 8- X 3/4 [REL {SA | - |sSRV
715 2 A-10 X 3 |[REL |SA | - SRV
T 729 2 8-10 X 3 [REL {SA | - ([snv
: 7448 2 D-14 10 |GA MO} C |Q
LT |X .
MT 30 sec.

P> x




L2gand for Valve Testing Example Format

Q - Exercise valve (Full strecke) vor oparability every (2) months
LT - Valves are leak tested per Section XI Article IWV-3420
MT - Stroke time measurements are taken and compared to the stroke time
imiting value per Section XI Article IWV- 3410
CV - Zxercise check valves to the position regquired to fulfill their
function every (3) months

SRY - Safety and relief valves are tested per Secticn XI Article [WY-3510

DT - Test category D yalves per Section XI Article IWV¥-3500

ET - Varify and record valve position bafore operaticns are garfcrmad and
gfter operasicns are cdmpleted, and verify that valve is lockad or
sealed. )

CS - Exarcisa valve for operability every ccld shutdown

RR - Exarcise valve for operability every resactor refueiing
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Systam:

2.

Relief Request Basis

Auxiliary Coolant Systam, Component Cooling

Yalve:
Category:
Class:

Function:

Impractical
tast raquirezant:

Basis for rej}ief:

Alternative

Function:

n7

¢

3

Pravent backflew from the reactor coolant pump

cooling coils

Exercise valve for operability every three months

To test this valve would require interrustion of
q

cooling water to the reactor coolant pumas motor -

cooling coils. This action could result in damage
to the reactor coolant pumps and thus place the
plant in an unsafe mode of oparation.

This valve will be exercised for operability.
during cold shutdowns.

834

8-€

3

[solate the primary water from the component
cooling surge tank during nlant cpertion. It is

normally in the closed position, but routine

operation of this valve will occur during refuel‘ng

and cold shutdowns.

Impractical Test Exercise valve (full stroke) for cperability

Reguirement:

every three (3) months.




3asis for Relief:

Altarnate

Testing:

W“ 3. Yalve:
Category:
Class:

Function:

Test Raquiraments:
Basis for

Relief:

Alternative

Testing:

-2-

This valve is not requirad to change sosition

“during plant operaticn %o accomzlish its safety

function. Exercising this valve will increase the

possibility of surge tank line ‘contamination.
Verify and record valve rosition before and

atter each valve operation.

~

Isolate the residual heat exchangers {rom the cold

leg R.C.S. backflow and accumulator backflow.
Seat leakage test

This valve is located in a high radiation field
(2000 mr/hr) which would make the required seat
leakage test hazardous to test personnel. We
intend to <eat Teak tast {uc othar valves (8758
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 achiave a compensatory increase in
the lavel of safety.

No alternative seaat Teak testing is proposad,
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