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

The MEB has completed the revfew of the St. Lucfe, Unit '2 FSAR through
Amendment 1. They have chosen not to develop a round of questfons but to
proceed directly to a draft SER input. FP&L s'~;ould prepare an agenda for
a meeting fn which we can discuss and resolve the open issues fn our revfew.
We anticipate this meeting being held over a 3-6 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 SERinput into a form sufficiently'clean for publication. We want to emphasizethat we expect this extended meeting to resolve almost all of these openissues. Therefore, you should bring the NSSS, AE, and your people necessaryto both discuss technical details and make binding commitments. We
recommend the meeting be held at the Ebasco offfces fn New York.

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

Sincerely,

Enclosure:
As stated

cc: See next page
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Robert L. Tedesco, Assfstan t Director
for Licensing

Division of Licensing
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

JUN 12 1981

Docket Nos.: 50-389

Dr. Robert E. Uhrig, Yice President
Advanced Systems and Technology
Florida Power 8 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. FP8L 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 peopl.e 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,

gl

Enclosure:
As stated

Robert L. Tedesco, Assistant Director
for Licensing

Division of Licensing

cc: See next page



Or. Robert E. Uhrig, Vice President
Advanced Systems and Technology
Florida Power 5 Light Company
P. 0. Box 529100.
Miami, Florida 33152

ccs:
Harold F. Reis, Esq.
Lowenstein, Newman, Reis,. Axelrad 8-Toll
1025 Connecticut Avenue, N. W.

Washington, D. C; 20036

Norman A. Coll, Esq.
McCar thy, Steel, Hectory 8'avis
14th Floor, First National Bank Building
Miami, Florida 33131

Mr. Martin H. Hodder
1131 N. E. 86th Street
Miami, Florida 33138

Resident Inspector
St. Lucie Nuclear Power Station
c/o U. S. Nuclear Regulatory Commission
7900 South AlA
Jensen Beach, Florida 33457
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ST. LUCIE PLANT UNIT NO. 2 DRAFT SER

3.6.2 Determination of Break Location and 0 namic Effects Associated with
e os u a e u ure OT 1 ln

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 normally used to assure the protection of these safety-

tj
related items. They include physical 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 application 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 limits of CEHP0-168A,
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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) Oetails 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.

(2) It must be demonstrated that St. Lucie plant analysis system parameters
fall within the design envelope of CENP0-168, Revision 1.

(3) Assurance should be provided that the criteria used to predict break
location, as referenced to CENP0-168A,. 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 CENP0-168, 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 provide the following items in a future
amendment to the FSAR.

(1) High Energy pipe rupture analysis inside containment (Appendix 3.6A)

(2) High Energy pipe rupture analysis outside containment (Appendix 3.6B)

(3) Pipe whip restraints and break locations (Appendix 3.6C)

(4) Structural details of the- pipe whip restraints (Appendix 3.60)

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

(6) Moderate Energy analysis (Appendix 3.6F)
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Items (1) through (6) above will be considered to be open issues until this
information has been submitted and reviewed by the staff.

II. SYSTEMS OTHER THAN RCS MAIN LOOP

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) 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 B8PV Code, Section III and not Equation (9) and (10)
individually.

(2) Provide criteria for postulated pipe breaks in both high and moderate

energy piping systems in the containment penetration area.

(3) Provide the basis for the .8SA criteria for expansion stresses which is
stated in Section 3.6.2.2.2 (2) of the FSAR.

(4) 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.

(5) Mhen longitudinal breaks are postulated, assurance must be provided that
they are. chosen in the location that is likely to cause the maximum

damage.

Subject to resolution of the above open issues in Paragraphs 3.6. 1. I and

3.6. 1. II, our findings are as follows:
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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 ekaluate 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 likely 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 Oesign Criterion 4.

3.7.3 Seismic Subs stem Anal sis

The review performed under Standard Review Plan Section 3. 7.3 includes the
applicant's dynamic analysis of all seismic Category I piping systems. En

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

~ 1 ~ ~
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been found to have sufficient information and are sufficiently complete to
meet the requirements of applicable sections of the SRP.

3.7.3. 1 Seismic Anal sis Methods

The following information is required as it pertains to the- subsystem analysis
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

'ategoryI 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 Earth uake C cles

No open issues.

3.7.3.3 Procedures Used for Anal tical Modelin

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
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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 XII.3.

3.7.3.4 Basis for Selection of Fre uencies

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 E uivalent Static Load Method Anal sis

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 Com onents of Earth uake 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 response 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 Res onses

Ho open issues.

3-6



3.7.3.8 Anal tical Procedures for Pi in

Reference SER Sections 3.7.3. 1, 3.7.3.5 and 3.7.3'.9.

3.7.3.9 Multi le Su orted E ui ment 5 Com onents with Oistinct In uts

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 Intraction of Other Pi in with Seismic Cate or I Pi in

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 Anal sis of'eactor 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.l 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 liftoff 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 S stems and Com onents

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. Our 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 ASPlE 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 S ecial To ics For Mechanical Com onents

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.
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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. Oesign control measures,'hich
are required by= 10 CFR Part 50, Appendix 8, require that verification of the
computer programs be included. The applicant has provided verification for
all of the li'sted 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 ASHE 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
Genera1 Oesign Criteria 2, 4, 14, and 15.

3. 9. 2 0 namic Testin and Anal sis of S stems Com onents and E ui ment

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'ibratory loadings. This
review is divided into three parts, each of which is discussed briefly below.

3. 9.2. 1 Pi in Prep erational and Startu Testin Pro ram

Piping vibration, thermal expansion, and dynamic effects testing will be

conducted during the St. Lucie plant's preoper ational and startup testing
program. The purpose of these tests is to confirm that the piping, components,

restraints, and supports have been designed to withstand the dynamic loadings
and operational 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. Me have identified the following
open issues in our review. The issues are identified by sections of the FSAR.

Many of the items required by 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 therma') movement of piping and/
supports. during'ormal system heatup and cooldown operations. The planned
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
Oesign Criteria 14 and 15.

3.9.2.2 0 namic Anal sis of Reactor Internals

Oynamic 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



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 defining the mathematical models,
and descriptions of the forcing function, the calculational scheme, the
acceptance criteria, and the interpretation of analytical results.

The blowdown analysis requires further amplification and clar'ification.
Specifically,, the staff'.will require that the applicant (1) justify decoupling
of the horizontal and vertical components of the responses to blowndown loads,
(2) justify the use of results of'inear anlayses for the inherent nonlinear
problem; and (3) present a discussion outlining the efFects of system flow.
upon mass and flexibilityproperties.

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

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 1oops to withstand the combined dynamic loads of a postu-
lated loss of coolant accident (LOCA) and the safe shutdown earthquake (SSE).
The analysis provides adequate assurance that the combined stresses and strains
in the components of the reactor coolant system and reactor internals do not
exceed the allowable stress and strain limits 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 trave 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'onditions 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 Oesign Criteria 2 and 4.
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3.9.2.3 Prep erational Flow-Induced Vibration Testin of Reactor Inter nals

Flow-induced vibration testing 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-

prototype 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 Calhoun, and St. Lucie, Unit 2

plants 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. Me 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.

S'ubject 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
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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 requirements
of General Design Criteria 1 and 4.

3.9.3 ASME Code Class 1 2 and 3 Com onents Com onent Su orts and Core
u ort tructures

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 Loadin Combinations Desi n Transients and Stress Limits

For Section 3 '.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 limits should be provided for all ASME Class 1, 2 and 3

components arid 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. Me 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. Our 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 capability 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 only 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

components comply with Standard Review Plan Section 3. 9. 3 and satisfy the
applicable portions of General Oesign Criteria 1, 2, and 4.

3.9.3.2 Oesi n and Installation of Pressure Relief Oevices

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 Su or ts

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' 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'omply 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 designed 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 conditions.

'I

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.

Me 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 loadings 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 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 Element Drive Mechanisms

Our review under Standard Review Plan Section 3.9.4 covered the design of the
hydraulic control rod, drive system up to its interface with the control rods.
Me reviewed the analyses and tests performed to assure the structural integrity
and operability of this system during normal operation and under accident
conditions. Me 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
dissimil:ar materials is not covered and there is no information as to the
allowable and actual deflections due to the various loading conditions. Design
margins for stress, deformation, and fatigue should be presented and should 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 Oesign 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, allowable 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-

I
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 reacto~ 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 Testin of Pum s 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 (open, close, start, etc.) at any
time during the plant life. However, to provide added assur ance 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 uoon.

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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HRC STAFF CQM".ANTS'l jHSc.RV ICE PUN? AND YALYE TcSTIHG PROGRAM'5 AND

R~LI~F RCquCSTS

The NR" staff, after reviewing .a number of pump and valve testing

programs, has determined that further guidance night be helpful to illustrate

the tvpe anc extent of information we feel is necess ry to expedite the

review of tWese programs. Me feel that the Licensee can, by incorporating

h se guidel-ines into each program submittal, reduce considerably the

staf" s review time and time spent by the Licersee in respond',ng to HRC

5 a ~ f requests for addi'.ianal information.

~ ~

The- pump .esting program should include all safety related» Class I,
2, and 3 pur„ps which are nstalled in water cooled nuclear power plants

and which am provided with an emergency power source.

The va/ve testing program should include aII the safe.y related valves

in the foll+sing systems. excluding valves used for operating convenience

only, such as manual vent, drain, instrument, and test valves, and valves

used or maintenance only.

a. High Pressure Iniection System

b. Low Pressure Injection System

c. Accumula or Systems-

d. Containment Spray Sys em

Safety re ated - necessary to sa. ely shut down the plant, mitigate .

the consequences of an accident and maintain the plant in a safe shutdown condition.



e. Primary and Secondary System Safety and Relief Yalves

f. Auxiliary Feedwater Systems

g. Reactor Building Cooling System

h. Active Components in Service Rater and Instrument Air Systems

which are required to support safety system unctions.

Containment Isolation Valves requir.ed to change position .o isolate

containment.

j. Chemical 4 Volume Control System

k. "ther key components in Auxiliary Syste...s which are required to directly

support plant shu down or sa.ety syst m unc.ion.

1. Residual Heat Rerloval Sys'em

m.. Reactor Coolant System

a. High Pressure Core In„'ection System

h. Low Pressure Core Injection System

c. Residual Heat Removal System (Shutdown Cooling System)

d. 6',-=r"ency Condenser S.'.":em ( Isolation Cc;." nser Syste~)

e. Low. Pressure Core Spray System

f. Containment Spray System

g. Sa.ety, Relief, and Safety/Relief Valves

h. RCIC (Reac or Core Isolation Cooling) Sys. m

i. Containment Cooling System

Con.ainment isolation valves required to change position to isolate

containment.
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k.. Standby liquid control sys em (Boron System)

1. Au--matic Oepr ssurization Sys . ~ (any pilot or control valves, associated

hydraulic or pneumatic systems, etc.)

m. Control Rod,0rive Hydraulic System ("Scram"'unc.ion)

n. other key components in A'uxiliary Sys ms which are required to directly

support plant shutdown or safety system function.

o. Reactor Coolant System

fnservice Pump and Yalve Testing Program

I ~ Information required. for HRC Staff Review of the Pump and Yal ve Test ing

Program

A. Three 'sets of PAIO's, which include all of the systems listed

above, with he 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 Phl0 symbols.

8. ldentifica ion of the applicable ASME Code Edition and Addenda

C. The period for which the program is applicable.

0. Identify the- component code class.

E. For Pump tes ing: ?dentify

l. Each pump required to be tested (name and nurser)

2. The test param ters to be measured

3.. The tes. frequency



F. For val ve testing: Identify

1. Each valve in ASHE. Section XI Categories A h B that will

be exercised every three months during normal plant

operation (indicate whether partial or full stroke exerc se,

and for power operated valves list the limiting valve for

stroke time.)

2. Each valve in ASHE Section XI Category A that will be leak

tested during refueling outages ( Indica e the .leak tes

procedure you intend to use)

3. Each valve in ASME'Section ÃI Categories C, O, and E that

will be tested, the type of t st and the tes. frequency.

For check valves, identify those that will be exercised

every 3 months and those that will only be exercised during

cold shutdown or refueling outages.

II. Add tional Information that will'e 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 PhIOs.

B. Provide PKIO drawings that are large and clear enough to be

read easily.

C. Identify valves tht are provided'i.h an interlock to other

components and a br',ef description of that function.
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Relief Requests .rom 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
I

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

that many requests. for relief, submitted in these programs, do no prov',de

adequate descriptive and detailed technical information. his explicit

in ormation is necessary to provide reasonable assurance that .he burden

imposed on the licensee in complying wi.h the code ~quirements s not

justified by the increased level of 'sa ety cbtained.

Relief ~equests which are submit.e" with a justification sucn 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 int ntion

of this guidance is to illustrate the content and extent cf 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 HRC staff feels that by receiving this infor...ation

in the program. submittal, subsequent reques s or additional information

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

I. Infor...ation Required for NRC Review of Relief Requests

A. Identi y component for which relief is requested:

Name and number- as given in FSAR

2. Function

3. ASHE Section III Code Class

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

category as defined in IN-2000
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8; Specifically identify the ASHE'ode requirement that has been

determined to be impractical for, each„component.

C. Provide information to support the determination that the

requi rement in (8) is impractical; i.e., state and explain

the basis for r ques.ing relief.

0. Speci,y the inservice tes ing that will be perfol ted in lieu
r

of the ASH"=Code Section XI requirem nts.

E. Provide the sche"ule for implementation of the proce"ur e(s)

in (0).

II. Eka™p'es to Illustra e Several Possible Areas lihere Rel'ef "ay Se

Granted and the extent and Content of Information t/ecessary to Nake
I

An'valuation

A. Accessibility: The regulation specifically grants relief
I

from the code requirement because of insufficient access pro-

visions. However, a detailed discussion of ac ual physical

I ~ a:age ent of t a c ... onent n Ques ion io illust( ate the

insufficiency of space for conduc ing the required test is

necessary.

Ciscuss in detail the physical arrangement of he component.

in question to demonstrate that there is not sufficient space

to per orm the code required inservice testing..
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~'hat alternative surveillance means ~:hich will provide an

accep able level of safety have you considered and why are

these means not feasible?

8. 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 lcw as practicable, the req est for

relief from the code requirements cannot be granted solely on the

basis o, high rad:a '.on levels elena. A batanceC „'udgment

between the hardships and compensating '.'ncrease in the level

of sa ety should be carefully es ablished. !f the heal h and

safety of the public ".'c a:es .he necess ty of inservice

tes.ing, alternative means or even decontamination of the plant

if necessary should be provided or developed.

Provide additional information regarding the radi ation levels

at .the required t st location. Hhat altern tive test;ng tec! niques

which will provide an acceptable level of assurance of the

integrity of the component'tin question have you considered and

why are these t'echniques determined to be impractical?
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C. Instrumentation is not originally provided

Provide information to justify that compliarce wi h .he code
{

requirem nts would result in undue burden or hardships withou.

a compensating increase in the level of plant sa e.y. Nhat

alternative testing methods which will provide an accept ble

level of safety have you considered and why are these methods

determined to be-impract'caI?

D. Valve Cycling Ouring Plant Opera ion Could Put the ?lant in

an Unsa e Condition

The licensee should explain in detail why exarcis>ng tests

during plant operation could jeopardize the plant sa;ety.

E. Yalve Testing at Cold Shutdown or Refueling lnterv ls in Lieu

of the 3,".onth Required 1nterval

The licensee shou',d explain in detail why each valve cannot be

exercised during normal operation. Also, -.or the valves where

a refueling interval is. indicated, explain in de.ail why each

valve cannot be exerc.sed during cold shutdown intervals.

111. Acceo ance Criteria for Relief Peouest.

:he Licensee must sucess ully demonstrate that:

1. Compliance with- the code requirements would result in

hardships or unusual difficulties without a co...persating

increase in the. level of safety and noncomoliance will

provide an acceptable level of qualitv and sa ety, or

~ ~ s ~ ~
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2. Proposed al ernatives to the code r quirements or portions

thereo, will provide an acceptable level of quality and

safety.

Standard Format

R standard format, for the valve por'ion of the pump and valve testing

program and relief r quests, is included as an at achment to his Guidance.

The HRC s.aff believes that this standard format will reduce the time spent

by both the 'staff in our review and by .,he licensee in their prepara .'on

of the pump and valve testing pro'gram and submittals. The standard format

~-- -- " includes examples of relief requests ~hich are int»nded to
il'lustrate'he

application of the standard forma and are not necessarily a spec fic
plant relief request.

~ P
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ATTAC:":HEHT

STAHOHD FORMAT

VALVE INSERV ICE TESTING PRCG?AH SU""NITTAL



'alve
ttumber

Ill
4 ~

Ill
C

I-
O
O

Valve
CaLrgnry

III
N

III
CL

t-
I-
O
qJ
~II
O

o

O
q.I

I/I
On

I/I
Q. ~

Ill
I=
III

/
1l

I'II

CC

~/I
IllI-

I/I

I/I
Ill
IT
IllIl.

II
Ill

IL

/II
0

~ I
I ~

III

IIIII
cf
CA

I
gJ
I/I
nl

II

REtSRKS

(Not to be used for relief basis)

710

. 700

717

t
702C

"I
'07

. 034

7220

722C

'/15

729

; 7440

3

3

3

3

3

3

3

2

2

2

D-14

D-15

C-15

"C-15

E-14

D-11

G-l 1

O-l 1

A-10

0-10

0-14 X

X

X

X

X

X

X

X

X

6

16

16'

3

4

GA

DE

CK

CK'

REL

GL

3/4 REL

3/4 REL

3 REL

3 REL

10 GA

H

NA

SA

SA.'.

SQ

SA

SA

SA

SA

ti0

LO ET

DT

CV

CV
~'V

NT

SRV

SRV

SRV

SRV

tj

LT

HT

CS

ET

60 sec.

30 sec.

I i



Legend .or Valve estin Example Format

g - .xerc.se valve (full stroke) =or op rability every (3) morths

LT - Valves are leak tested per Section X! Article !5-3<20

MT - Stroke time measurements are taken and compared to the stroke time

I:-..iting value per Section Xl Article IMV 3410

CV - Exercise,check valves to the position re„uired to fulfill their

unction every (3) months

SR" - Safe y and relief valves are tes ed per Sec.ion X! Art.'cle !'nV-3510

OT - .est category 0 valves per Sec ion X! Article !$-3600
l

ET - Ver',.y and record valve pos;tion before operations are perfcr."..ed and

a..er opera~icos are completed, and verify .hat valve is locked or

sealed~

CS - Exercise valve for operability every cold'hutdown

RR - Exerc se valve -,or operability every reactor re ueling



Rel i ef Request 8as i s

System: Auxiliary Coolant System, Component Cooling

Valve:

Category:

Class:

Function:

717

prevent backflow from the reactor coolant pump

cooling coils

fmprac.ical
test require.-..ent: Exercise valve for operability every thl ee months

2 ~

8asis for relief:

AIterna.ive

Testing:

Valve:

To test this valve should require interruption of

cooling water to the reactor coolant pumps mo'or

cooling coils. This ac.ion could result ir. 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'aa

~

eely

~

Cl ass:

Function: Isolate the primary water from the component

cooling surge tank during plant opertion. It is

normally in the closed position, bu rou ine

operation of this valve will occur during refuel'g
and cold shutdowns.

Impractical Test Exercise valve (full stroke) for operability

Requirement: every three (3) months.



Basis for Relief: This valve is not required to change pos'tion

Alternate

Testing:

during plant ooera.ion .o acc";.,-lish i:s safety

function. Exercising this valve will incr ase 'he

possibility of sur'ge tank line 'contamination.

Veri y and record valve position before and

after each val ve operation.

Yal ve:

Category:

Classy

Function:

7448

Isolate the residual hea. exchangers -,rom the cold

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

Test Requir. ments: Seat leakage test

Basis for

Rel i ef:

Alternati ve

T'esting:

This valve is located in a high radiation .ield

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

leakage test hazardous to test personnel. We

irtend to ~eat leak "..cst t::o other valves (8758

and 8768) which are in series with this valve

and will also prevent backflow. Me-feel that

by complying with the seat, leakage requirements

we will not achieve a compensatory increase in

the level of safety.

Ho alternative seat leak tes ing is proposed.
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