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November 2, 2007

Subject: AP1000 COL Standard Technical Report Submittal of APP-GW-GLN-006 (TR 62) Revision 3

In support of Combined License application pre-application activities, Westinghouse is submitting
Revision 3 of AP1000 Standard Combined License Technical Report Number 62. This report identifies
and justifies standard changes to Section 3.10 and Appendix 3D in the AP 1000 Design Control Document
(DCD). The purpose of this revision to TR62 is to document the fact that the methodology of seismic
qualification by experience will not be used in qualifying AP1000 safety-related equipment. This
ReVision to TR62 contains changes to Revision 16 of the DCD as well as changes that are already
incorporated in Revision 16 of the DCD as proposed in earlier revisions of TR62. This report is
submitted as part of the NuStart Bellefonte COL Project (NRC Project Number 740). The information
included in this report is generic and is expected to apply to all COL applications referencing the AP 1000
Design Certification.

Experienced-based qualification, as discussed in TR62 has been identified as an NRC acceptance review
issue. Westinghouse has decided not to pursue the use of experienced-based seismic qualification within
the AP1000 design certification amendment. Additionally, Westinghouse is hereby withdrawing
Technical Report 16, APP-GW-GLN-03 1, Revision 1, submitted under DCP/NRC 1774 dated
September 8, 2006. The remaining NRC issues related to TRs 62 and 16, "Seismic Qualification Using
Test Experience-Based Method for AP 1000 Safety Related Equipment," have been confirmed by NRC to
be RAI issues and do not require additional information to support NRC acceptance review.

The purpose for submittal of this report was explained in a March 8, 2006 letter from NuStart to the U.S.
Nuclear Regulatory Commission.

Pursuant to 10 CFR 50.30(b), APP-GW-GLN-006, Revision 3, "Methodology for Qualifying API000
Safety-Related Electrical and Mechanical Equipment," Technical Report Number 62, is submitted as
Enclosure 1 under the attached Oath of Affirmation. Revision 0 of this report was issued on May 22, 2006
under letter DCP/NRC 1735. Revision I was issued on September 8, 2006 under letter DCP/NRC1773.
Revision 2 was issued on April 27, 2007 under letter DCP/NRC 1873.

It is expected that when the NRC review of Technical Report Number 62 is complete, the changes to the
AP1000 DCD identified in Technical Report 62 will be considered approved generically for COL
applicants referencing the AP 1000 Design Certification.
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Questions or requests for additional information related to content and preparation of this report should be
directed to Westinghouse. Please send copies of such questions or requests to the prospective applicants
for combined licenses referencing the AP 1000 Design Certification. A representative for each applicant
is included on the cc: list of this letter.

Westinghouse requests the NRC to provide a schedule for review of the technical report within two weeks
of its submittal.

Very truly yours,

A. Sterdis, Manager
Licensing and Customer Interface
Regulatory Affairs and Standardization

/Attachment

1. "Oath of Affirmation," dated November 2, 2007

/Enclosure

1. APP-GW-GLN-006, Revision 3, "Methodology for Qualifying
and Mechanical Equipment," Technical Report Number 62
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ATTACHMENT 1

UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

In the Matter of: )

NuStart Bellefonte COL Project )

NRC Project Number 740 )

APPLICATION FOR REVIEW OF

"AP 1000 GENERAL COMBINED LICENSE INFORMATION"

FOR COL APPLICATION PRE-APPLICATION REVIEW

A. D. Greco, being duly sworn, states that he is Senior Vice President, Human Resources & Corporate

Relations, for Westinghouse Electric Company; that he is authorized on the part of said company to sign

and file with the Nuclear Regulatory Commission this document; that all statements made and matters set

forth therein are true and correct to the best of his knowledge, i ormation and belief.

A. D. Greco
Senior Vice President
Human Resources & Corporate Relations

Subscribed and sworn to

before me this Q:flN{ day
of November 2007.

COMMONWEALTH OF PENNSYLVANIA_
Notaral Seal

Patida S. Aston, Notary Public
MuLnswile Boro, Westmoreland County

My Commission Expires JY1 2 0

Member, Pennsylvania Association of Notaries
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ENCLOSURE 1

APP-GW-GLN-006, Revision 3

"Methodology for Qualifying AP 1000 Safety-Related Electrical and Mechanical Equipment"

Technical Report 62
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ber: APP-GW-GLN-006 Revision Number: 3

Methodology for Qualifying AP1000 Safety-Related Electrical and Mechanical Equipment

Document Num

Title:

Brief Description of the change (what is being changed and why):

During the detailed development of the AP1000 Plant Equipment Qualification Methodology, it was determined
that clarification is required to the AP 1000 Design Control Document (DCD) for seismic qualification by
analysis to be consistent with the current industry standards and practices. Also,a _ elar.ifiatin ins proevided. to ket

-1- 1. -.1-,. 6 ana "Zi i, acnuta usi ~the ti" "c'effhieint meth"'l it is nprfbrm"'l
in nmnn~r hri '.i~s'~ &in~rv ati'e roesy Clarification is nrovided to ensure conservative results when the

static coefficient method of analysis is used. The methodology of seismic qualification based on test-experience
will not be net-be-used in qualifying AP 1000 safety-related equipment, performed in accordance "ith Section

in acecrdanee with section AV of this repcet. The updated equipment qualification methodology sections satisfy
the AP1000 design criteria and specifications.

I. APPLICABILITY DETERMINATION

This evaluation is prepared to document that the change described above is a departure from Tier 2
information of the DCD (APP-GW-GL-700) that may be included in plant specific FSARs without prior
NRC approval.

A. Does the proposed change include a change to:

1. Tier 1 of the API1000 Design Control Z NO D YES (If YES prepare a report for NRC
Document APP-GW-GL-700 review of the changes)

2. Tier 2 of the AP1000 Design Control E] NO Z YES (If YES prepare a report for NRC
Document, APP-GW-GL-700 review of the changes)

3. Technical Specification in Chapter 16 of the Z NO D YES (If YES prepare a report for NRC
AP 1000 Design Control Document, APP- review of the changes)
GW-GL-700

B. Does the proposed change involve:

1. Closure of a Combined License Information D NO Z YES
Item identified in the AP1000 Design Control
Document, APP-GW-GL-700

2. Completion of an ITAAC item identified in Z NO YES (If YES prepare an ITAAC
Tier I of the AP1000 Design Control completion report for NRC
Document, APP-GW-GL-700 review.)

.The questions above are answered no, therefore the departur.e frm the DCD does not require prior NRC
reveW-unless r-eview is requir6ed by the r-iteria of 10 CFR part 52 Appendo D Section N111 B.5.b. or- B.5

APP-GW-GLN-006-Rev 3 (TR62).doc



WESTINGHOUSE ELECTRIC COMPANY

AP1000 Licensing Design Change Document Page 4 of 41

Document Number: APP-GW-GLN-006 Revision Number: 3

Title: Methodology for Qualifying AP1000 Safety-Related Electrical and Mechanical Equipment

II. TECHNICAL DESCRIPTION AND JUSTIFICATION

DCD Revision 15 Corrections

Changes are being-made to provide clarification and consistency to the practices of IEEE 344-1987, "IEEE
Recommended Practice for Seismic Qualification of Class 1 E Equipment for Nuclear Power Generating
Stations."

The changes and justifications are listed below:

I. Changes are being-made to the DCDto address Clause 6, (Analysis) of IEEE 84-344-1987 which
states "The analysis method is not recommended for complex equipment that cannot be modeled to
adequately predict its response. Analysis without testing may be acceptable only if structural integrity
alone can ensure the design-intended function." To address this requirement in Subsection 3D.6.2 the
use of analysis is clarified by deleting a contradictory paragraph. This proposed change brings this
subsection to be consistent with IEEE 344-1987. It does not introduce new qualification methods or
qualification criteria. In addition, in Subsection E.3.2 the sentence that states that qualification by
analysis alone is not permitted is revised to define the circumstances when it is permitted. These
proposed changes, make this paragraph consistent with IEEE 344-1987. These changes replace the
eiurent rigid restriction on use of analysis to allow its use in a conservative manner in accordance with
the industry practices, IEEE standards and the regulatory guides.

2. A change to the DCD is being made to have analysis static coefficient requirements consistent with
Clause 6.3, (Static Coefficient Analysis) of IEEE Std-344-1987 which states "A lower static coefficient
may be used when it can be shown to yield conservative results is prepesed." Subsection E.6.3.2
describes the use of the static coefficient. Information is added to clarify that use of a static coefficient
lower than 1.5 is permissible when it is clearly demonstrated that conservative results are attainable.

3. Changes to the DCD afe being made-to define the methods to be employed to address the practice of
qualification by test experience delineated in Clause 9.2 (Experience Data) of IEEE Std-344-1987-are
pFepesed. Section 3D.7.6 w44-be-is updated to define-the test experience-based method using previous
qualification test data.

4. Editorial Qhanges made to correct typos and add clarifications.

The markup of DCD Revision 15 begins on page 5.

DCD Revision 16 Corrections

The methodology of seismic qualification based on experience will be not be used in qualifying AP1000
safety-related equipment. Section 3>10 and Appendix 3D is updated to eliminate the use of qualification by
experience.

The markup of DCD Revision 16 begins on page 26.

APP-GW-GLN-006-Rev 3 (TR62).doc
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III. DCD MARK-UP

DCD Revision 15 Mark-Up

This report includes the revised DCD Section 3.10 and revisions to a number of sections in the DCD Appendix
3D related to seismic qualification of equipment.

3.10 Seismic and Dynamic Qualification of Seismic Category I Mechanical and Electrical
Equipment

Safety-related equipment and selected portions of post-accident monitoring equipment are
classified as seismic Category I, as discussed in subsection 3.2.1.1. This section addresses the
seismic and dynamic qualification of this equipment other than piping and includes the following
types:

* Safety-related instrumentation and electrical equipment and certain monitoring equipment.

Safety-related active mechanical equipment that performs a mechanical motion while
accomplishing a system safety-related function. These devices include the control rod drive
mechanisms; HVAC dampers; and certainand fluid system valves.

Safety-related, nonactive mechanical equipment whose mechanical motion is not required
while accomplishing a system safety-related function, but whose structural integrity must be
maintained in order to fulfill its design safety-related function.

This section presents or references information to demonstrate that mechanical equipment,
electrical equipment, instrumentation, and, where applicable, their supports classified as seismic
Category I are capable of performing their designated safety-related functions under the full range
of normal and accident (including seismic) loadings. This equipment includes devices associated
with systems essential to safe shutdown, containment isolation, reactor core cooling, and
containment and reactor heat removal, or are otherwise essential in preventing significant release
of radioactive material to the environment or in mitigating the consequences of accidents. The
information presented or referenced includes:

Identification of the seismic Category I instrumentation, electrical equipment, and appropriate
mechanical equipment

* Qualification criteria employed for each type of equipment

* Designated safety-related functional requirements

• Definition of the applicable seismic environment

APP-GW-GLN-006-Rev 3 (TR62).doc



WESTINGHOUSE ELECTRIC COMPANY
AP1000 Licensing Design Change Document Page 6 of 41

Document Number: APP-GW-GLN-006 Revision Number: 3

Title: Methodology for Qualifying AP1000 Safety-Related Electrical and Mechanical Equipment

. Definition of other normal and accident loadings

. Documentation of the qualification process employed to demonstrate the required structural
integrity and operability of mechanical and electrical equipment and instrumentation in the
event of a safe shutdown earthquake (SSE) after a number of postulated occurrences of an
earthquake smaller than a safe shutdown earthquake in combination with other relevant
dynamic and static loads.

3.10.1 Seismic and Dynamic Qualification Criteria

3.10.1.1 Qualification Standards

The methods of meeting the general requirements for the seismic and dynamic qualification of
seismic Category I mechanical and electrical equipment and instrumentation as described by
General Design Criteria (GDC) 1, 2, 4, 14, 23, and 30 are described in Section 3.1. The general
methods of implementing the requirements of Appendix B to 1OCFR50 are described in
Chapter 17.

The Nuclear Regulatory Commission (NRC) recommendations concerning the methods employed
for seismic qualification of mechanical and electrical equipment are contained in Regulatory
Guide 1.100, which endorses IEEE 344-1987 (Reference 1).

[AP1000 meets IEEE 344-1987, as modified by Regulatory Guide 1.100, by either type testing or
analysis or by an appropriate combination of these methods]* employing the methodology
described in Appendix 3D.

The guidance provided in the ASME Code, Section III, is followed in the design of Sseismic
Category I mechanical equipment to achieve the structural integrity of pressure boundary
components. In addition, the AP 1000 implements an operability program for active valves
following Regulatory Guide 1.148, as addressed in subsection 1.9.1 and in Section 3.9.

Testing is the preferred method to qualify equipment. Beth dynami. and static test appr.a.hes are
used to demonstrate str.u.tur.al in.tegrity and persabilitye
the event of a safe shutdown earthquiake preceded by five ear-thquakes of. a magnitude equal to
50 percent of the calculated safe shutdown eaithquake. Test samples are selected according to
type, load leve, ndsie as well as other- pertinenit factors on a proetotype basis.

. NRC Staff approval is required prior to implementing a change in this material; see DCD
Introduction Section 3.5.

APP-GW-GLN-006-Rev 3 (TR62).doc
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Analysis uising mathematical moedeling tecahniques eorrelated to tests perforimed on simfilar
equipment or stmcetur-es Anl verified analytieal approachies are used to qualify, equipment.
Com-:1bined4 Analysis and testing is also used to qualify equipment.

The anialytical approeach tc seismnic qualiffi-a-tion;.Aithouit testing is used uinder the followinig
6eliditiEffSi

It ifnly maintaining structural initegr-ity is r-eguire~ or- the saftety r-elatea tuncteion

EqIf the eabuipment is too large or heavy to .btain a representative test input at e*isting test
facilities. (The essential eqnupol devien s ia d eletreical pates of large equipm1ent rc tested
separ-ately if required.)

3 if the interfeaes (for example, inter icnnecting eables to the eabinet or other complex inputs)
capmot be consen~atively considered during testing

A if the response of the equipment is essentially linear on r has a simple nolineard behavioe that
canl be pr-edicted by cneateaalialmethods.

A eombination of testing and analysis is used when complete testing is not practical.

Equipment that has been previtsly qualified by maeans of test and analysis equivalent to those
described her-ein are acceeptable proevided that proper docutmentation is submit~ted.

3.10.1.2 Performance Requirements for Seismic Qualification

An equipment qualification data package (EQDP) is developed for e~eiy, itimefft0hese
instrumentation and electrical equipment classified as seismic Category 1. Table 3.11-1 of Section
3.11 identifies the Seeismic Category I electrical equipment and instrumentation supplied for the
APe1000. Each equipment qualification data package contains a section entitled "Performance
Requirements." This speeion 3.10.Fsection establishes the safety-related functional requirements of
th e equipment to be demonstrated during and after a seismic event. The tet-loaing cdiesponse
speetrifi pctra employed by the AP1000 for generic seismic qualification is-are also identified in
the eqeuipmen qaictsection.

For active Sseismic Category I mechanical components, the performance requirements are defined
in the appropriate design and equipment specifications. Requirements for active valves and HVAC
dampers are discussed in subsection 3.10.2.2. The equipment qualification data packages are
referenced in subsection 3.10.4. For other seismic Category I mechanical components, the efly
performance requirement is to maintain structural integrity under appropriate loading conditions.

A master list and summary of seismic qualification of safety-related Seismic Category I electrical
and mechanical equipment are maintained as part of the equipment qualification file.

APP-GW-GLN-006-Rev 3 (TR62).doc
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3.10.1.3 Performance Criteria

Seismic and dynamic loading qualification demonstrates that Seismic Category I instrumentation
and electrical equipment and active valves and dampers are capable of performing their designated
safety-related functions under applicable plant loading conditions, including the safe shutdown
earthquake. The qualification also demonstrates the structural integrity of Sseismic Category I
nonactive valves, mechanical supports, and structures. Some permanent deformation of supports
and structures is acceptable at the safe shutdown earthquake level, provided that the capability to
perform the designated safety-related functions is not impaired.

3.10.2 Methods and Procedures for Qualifying Electrical Equipment, Instrumentation, and
Mechanical Components

Testing is the preferred method to qualify equipment. Both dynamic and static test approaches are
used to demonstrate-structural integrity and operability of mechanical and electrical equipment in
the event of a safe shutdown earthquake preceded by five earthquakes of a magnitude equal to
50 percent of the calculated safe shutdown earthquake. Test samples are selected according to
type, load level, and size, as well as other pertinent factors on a prototype basis.

Analysis using mathematical modeling techniques correlated to tests performed on similar
equipment or structures and verified analytical approaches are used to qualify equipment.
Combined analysis and testing is also used to qualify equipment.

The analytical approach to seismic qualification without testing is used under the following
conditions:

" If operability can be demonstrated by analysis alone.

" If only maintaining structural integrity is required for the safety-related function.

* If the equipment is too large or heavy to obtain a representative test input at existing test
facilities. (The essential control devices and electrical parts of large equipment are tested
separately if required.)

If the interfaces (for example, interconnecting cables to the cabinet or other complex inputs)
cannot be conservatively considered during testing.

If the response of the equipment is essentially linear or has a simple nonlinear behavior that
can be predicted by conservative analytical methods.

A combination of testing and analysis is used when complete testing is not practical.

Equipment that has been previously qualified by means of test and analysis equivalent to those
described herein are acceptable provided that proper documentation is submitted.

APP-GW-GLN-006-Rev 3 (TR62).doc
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Seismic qualification of Sseismic Category I instrumentation and electrical equipment is
demonstrated by either type testing or a combination of test and analysis. The qualification method
employed by the AP 1000 for a particular item of equipment is based upon many factors including
practicability, complexity of equipment,; economics, and availability of previous seismic
qualification. The qualification method employed for a particular item of instrumentation or
electrical equipment is identified in the individual equipment qualification data package.

For active valves and dampers the AP 1000 uses a combination of tests and analyses to
demonstrate the structural integrity and operability of such components. Other Sseismic
Category I mechanical equipment is qualified by analysis to demonstrate structural integrity.

The methods of load combination and methods of combining dynamic responses for mechanical
equipment are discussed in Section 3.9. For instrumentation and electrical equipment, the only.
dynamic loads considered in testing are seismic loads and hydrodynamic and vibratory loads
where applicable. Other dynamic loads to which instrumentation and electrical equipment may be
subjected are enveloped by this testing or are addressed by analysis.

-The seismic qualification of Class 1- safety-related equipment and active valves and dampers may
be based on properly documented experience data. [Seismic qualification based on experience is
performed in accordance with Section 9.0 of IEEE 344-1987 on a case-by-case basis. In such
cases where'experience data are used, aspects of the methodology, qualification basis, and
supporting data will be properly documented by the Combined License pplie 1 holder.l The
methodology, qualification basis, and reference test data for seismic qualification based on test
experience are documented in accordance with the recommended practices of Sections 9 and 10 of
IEEE 344-1987 (see Appendix 3D). Identification of the specific equipment qualified based an
using the experience based methodology,afA the details of the methodology and the corresponding
experience data for each piece of equipment are included in the equipment qualification filereport.
The Combined License applican holder will. identify the specific equipment and include details of
the methodology and the corresponding experience data for each piece of equipment.

3.10.2.1 Seismic Qualification of Instrumentation and Electrical Equipment

3.10.2.1.1 Type Testing

For Sseismic Category I instrumentation and electrical equipment, seismic qualification by test is
performed according to IEEE 344-1987. Where testing is used, multifrequency, multiaxis inputs
are developed by the general procedures outlined in Appendix 3D. The test results contained in the
individual equipment qualification data packages demonstrate that the measured test response

NRC Staff approval is required prior to implementing a change in this material; see DCD
Introduction Section 3.5.

APP-GW-GLN-006-Rev 3 (TR62).doc
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spectrum envelops the required response spectrum defined in the equipment qualification data
package.

Alternative test methods, such as single-frequency, single-axis inputs for line-mounted equipment,
are used in selected cases as permitted by IEEE 344-1987 and Regulatory Guide 1.100. These
methods are further described in Appendix 3D.

3.10.2.1.2 Analysis

Seismic qualification by the analysis method can be used to demonstrate qualification for
equipment where structural integrity or limitations of deformation provide the safety-related
function. Seismic analysis is widely used to demonstrate qualification of equipment where testing
is impractical, equipment is easily modeled (no secondary structures) and no complex equipment
functions are required.

Analysis may complement tests when needed to extrapolate or interpolate experimental data.
Analysis may be used to investigate established failure modes related to structural integrity,
fatigue and stress-strain behavior. Two methods of computation are: (1) static equivalent load,
which yields conservative results; and, (2) dynamic analysis, which takes into account the
dynamic response properties of the structure and which can be suitably represented by linear
models.

The analysis method is not recommended for complex equipment that cannot be modeled to
adequately predict its response.

3.10.2.1.13 Combination of Test and Analysis

The AP1000 a4se-uses a combination of test and analysis to qualify Sseismic Category I
instrumentation and electrical equipment. The test methods are similar to those described for type
testing. Available test results are employed in combination with the analysis methods described in
IEEE 344-1987 to demonstrate seismic qualification. The analytical methods include both static
and dynamic techniques, which are described in detail in Appendix 3D.

3.10.2.2 Seismic and Operability Qualification of Active Mechanical Equipment

Active mechanical equipment is qualified for both structural integrity and operability for its
intended service conditions by a combination of test and analysis. These methods address the
applicable such loading conditions such as thermal transients, significant flow loads-whefe

,,gifieant, and/or degraded flow conditions if applieable. The test and analysis methods utilized
in qualification of these components provide adequate confidence of operability under required
plant conditions.

Qualification methods used for active valves and dampers are described in this subsection. The
qualification methods used for control rod drive mechanisms and snubbers are described in
Section 3.9. The qualification program for valves that are part of the reactor coolant pressure

APP-GW-GLN-006-Rev 3 (TR62).doc
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boundary shall include testing or analysis that demonstrate that these valves will not experience
leakage beyond the limits defined in the design specification for each valve when subjected to
design loading.

Safety-related active valves, listed in Table 3.11-1, are required to function at the time of an
accident. Tests and analyses are conducted to qualify active valves providing confidence that these
valves operate during a seismic event.Confidence is provided that these valves operate durw-ing a
seismic event. Tests and analyses are conducted to qualify active valves.

The safety-related valves are subjected to a series of type tests or actual tests before service and
during the plant life. Before installation, the following tests are performed: body hydrostatic test
to ASME Code, Section III, requirements, back-seat and main seat leakage tests, disc hydrostatic
tests, and operational tests to verify that the valve opens and closes within stroke time
requirements. For the qualification of motor operators for environmental conditions, see
Section 3.11. After installation, the valves undergo system level hydrostatic tests, construction
acceptance tests, and preoperational tests. Where applicable, periodic in-service inspections and
operations are performed in--situ to verify the functional capability of the valve. On active valves,
an analysis of the extended structure is performed for static equivalent seismic safe shutdown
earthquake loads applied at the center of gravity of the extended structure. The maximum stress
limits used for active Class 1, 2, and 3 valves are compared to acceptable standards in the ASME
Code. Valve discs are evaluated for maximum design line pressure and maximum differential
pressure resulting from plant operating, transient, and accident conditions. Feedwater line valve
discs are evaluated, using appropriate ASME Code, Section III limits, for the effect of dynamic
loads by considering the effect of an equivalent differential pressure. The equivalent differential
pressure is developed from a transient analysis based on wave mechanics that includes
consideration of system arrangement and valve closing dynamics. Valve operating conditions are
included as part of the valve design specification and are used to evaluate the valve disc.
Additional information is provided on the controlled-closure, feedwater check valve in subsection
10.4.7.2.2.

In addition to these tests and analyses, representative valves of each design type having extended.
structures are subjected to static pull tests and nozzle load tests as appropriate. These tests verify
operability of a rigid valve (natural frequency equaling or exceeding 33 hertz) during a simulated
plant faulted-condition event by demonstrating operational capabilities within the specified limits.
A representative valve of a specific design type is identified for this testing by the specification
(for example, globe valve, motor-operated valve) for that particular type of valve. A further
subdivision of design is based upon the valve size, pressure rating, type of operator, and previous
operability testing to evaluate the need for additional testing of a particular design type. The
testing procedures are described in Appendix 3D.

The accelerations used for the static valve qualification are equivalent, as justified by analysis, to
6.Og in two orthogonal horizontal directions and 6.Og vertical. For testing, the required input
motion (RIM) curve shall be consistent with the profile of Figure 6 of IEEE 382-1996 (Reference
2), with the acceleration magnitude increased to 6.0g. These values are derived from the test
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r.sp.nse spectra in IEEE 3826 199. The piping design maintains the operator accelerations to
these levels. If the natural frequency of the valve is less than 33 hertz, a dynamic analysis of the
valve is performed to determine the equivalent aeeeeraetin loads to be applied during the static
test.

Valves that are safety related but are classified as not having an extended structure, such as check
valves and safety valves, are, considered separately.

Check valves are characteristically simple in design. Their operation is not affected by seismic
accelerations or the maximum applied nozzle loads. These valves are designed so that once the
structural integrity of the valve is verified using standard methods, the capability of the valve to
operate is demonstrated by its design features. The valve also undergoes in-shop hydrostatic and
seat leakage tests, and periodic in situ valve exercising and inspection to verify the functional
capability of the valve.

The pressurizer safety valves are qualified by the following procedures (these valves are also
subjected to tests and analysis similar to check valves): stress and deformation analyses of critical
items that affect operability for faulted condition loads, in-shop hydrostatic and seat leakage tests,
and periodic in situ valve inspection. In addition to these tests, a static load equivalent to that
applied by the faulted condition is applied at the top of the bonnet, and the fluid pressure is
increased until the valve mechanism actuates. Successful actuation within the design requirements
of the valve demonstrates its over-pressurization safety capabilities during a seismic event.

Safety-related active dampers valves mounted in HVAC ductwork used to isolate main control
room areas during design events are listed in Table 3.11-1. These dampers-valves are qualified to
operate on demand using electro-hydraulic operators.

Using these methods, the safety-related valves and damper-s are qualified for operability during a
faulted event. These methods conservatively simulate the seismic event and demonstrate that the
active valves and dampers perform their safety-related function when necessary.

3.10.2.3 Valve Operator Qualification

Active valve motor operators, position sensors, and solenoid valves are seismically qualified
according to IEEE 382-1996, as discussed in the appropriate equipment qualification data
packages.

3.10.2.4 Seismic Qualification of Other Seismic Category I Mechanical Equipment

For seismic Category I mechanical equipment not defined as active, the AP1000 uses analysis to
demonstrate structural integrity. The analysis methods are described in Sections 3.7 and 3.9 and in
Appendix 3D.
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3.10.3 Method and Procedures for Qualifying Supports of Electrical Equipment, Instrumentation,
and Mechanical Components

The equipment qualification data packages identify the equipment mounting employed for
qualification and establish interface requirements for the equipment to provide confidence that
subsequent in-plant installation does not prejudiee-degrade the established qualification. Interface
requirements are defined based on the test configuration and other design requirements. Dynamic
coupling effects resulting from mounting the component according to these interface criteria are
considered in the qualification program.

Information concerning the structural integrity of pressure-retaining components, their supports,
and core supports is presented in Section 3.9.

The following bases are used in the design and analysis of cable tray supports and instrument
tubing supports:

" The methods used in the seismic analysis of cable tray supports are described in Appendix 3F.

" The Sseismic Category I instrument tubing systems are supported so that the allowable
stresses permitted by ASME Code, Section III, are not exceeded when the-tubing is subjected
to the loads specified in Section 3.9.

3.10.4 Documentation

The results of tests and analyses verifying that the criteria established in subsection 3.10.1 are
satisfied, employing the qualification methods described in subsections 3.10.2 and 3.10.3, are
included in the individual equipment qualification data packages and test reports. The CGefbiaed
Lie.n.e appli.ant is .e.p.n.ible fr• r maintaining the equipment qualification file is maintained
during the equipment selection and procurement phase (see subsection 3.11.5).

Seismic qualification of equipment is documented in equipment qualification data packages, test
reports, analysis reports, and calculation notes. Appendix 3D provides guidance in this area.

3.10.5 Standard Review Plan Evaluation

A summary describing the Standard Review Plan differences in regard to seismic and dynamic
qualification of mechanical and electrical equipment is provided subsection 1.9.2.

3.10.6 Combined License Information Item on Experienced-Based Qualification

[The Combined License applicant will address, as part of the Combined License application,
identification of the equipment qualified based on experience and include details of the
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methodology and the corresponding experience data. The corresponding experience data for each
piece of equipment will be included in the equipment qualification file.]*

3.10.7 References

1. IEEE 344-1987, --"Recommended Practices for Seismic Qualification of Class 1E Equipment
for Nuclear Power Generating Stations."

2. IEEE 382-1996, "IEEE Standard for Qualification of Actuators for Power-Operated Valve
Assemblies with Safety-Related Functions for Nuclear Power Plants."

Appendix 3D

3D.2 Scope

Changed the first paragraph as follows for editorial corrections and Reference to Section 3.7 for
treatment of Seismic Category II equipment:

The qualification criteria, methods, and environmental conditions described he-ein-constitute the
methodology that has-beenis adopted to comply with the fefenamned standards for the AP 1000.
This methodology applies to safety-related, Sseismic Category I electrical and mechanical
equipment and is also utilized for certain monitoring equipment. Seismic Category II equipment is
nt-e-also within the scope of this program. The criteria used for the design of Seismic Category II
structures, systems, and components are discussed in Section 3.7.

3D.4.1.2 NRC Regulatory Guides

Revised 5 th paragraph as follows:

Regulatory Guide 1.73, "Qualification Tests of Electric Valve Operators Installed Inside the
Containment of Nuclear Power Plants" - The guide endorses, with certain qualifications,
IEEE 382-1972. The AP1000 equipment qualification program employs recommendations of
Regulatory Guide 1.73, but gives preference to the guidance of IEEE 382- 9-51996, where it is
necessary to supplement the guidance of IEEE 323 or 344 in specifying qualification plans for
electric valve operators.

*NRC Staff approval is required prior to implementing a change in this material; see DCD

Introduction Section 3.5.
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3D.6.2 Analysis

Revised first two paragraphs of Subsection 3D.6.2 to read as follows:

The AP 1000 equipment qualification program uses analysis for seismic qualification of equipment
if the primary requirement is the demonstration of structural integrity during a seismic event. For
equipment that performs an active or dynamic function, seismic qualification by analysis may also
be used (See Section E.3 of Attachment E). However, the similarity between a qualified test unit
and an as-supplied unit mustbeis demonstrated unless otherwise iustified. (See Section E.3 ci
Attaehment E.) subseetion Subsection 3.9.2.2 describes the qualification requirements for safety-
related mechanical equipment where a fluid pressure boundary is involved. For those mechanical
components that are not pressure boundaries, analysis is performed in compliance with the
applicable industry design standard. Where age-sensitive materials, such as gaskets and packing,
are used in the assembly of mechanical equipment, the aging of these materials is normally
evaluated based on an item-by-item review of the aging characteristics of the material. (See
subsection 3D.6.2.3.)

TheqAp! 000 equipment qualification pr..gram does net e.stalish s'eismi"A.d defnigrnnai.ental
qualification Rf- Class 1 E electtrical or electromechanical equipment for- design basis event
eenditicns' en. the bases of analyses alone. Nnaly~sis is employed to supplement testing or- to
proevide ver-ification that the test resuilts are applicable. The following subsections proevide
examples of the necessafy and sufficient conditionis under which analysis will be applied in the
qualification of safety related equipment for the AP...... .

Changes to Attachment E of Appendix 3D

E.1 Purpose

Changed the first paragraph as follows:

The following is the methodology used to seismically qualify Seismic Category I mechanical and
electrical equipment for the AP 1000 equipment qualification program. Qualification work covered
by this appendix meets the applicable requirements of IEEE 344-1987 and 382-4-9851996.

Removed the second paragraph as follows:

The design and mounting of non safety related equi.men.t located in close proximity of seismi
Categor~y 1 eqttiptiint is not cover-ed by this documfent.

E.2 Definitions
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Added the following two new sections:

E.2.3 Seismic Category 1I Equipment

Seismic Category II equipment is that equipment whose continued function is not required but
whose failure could reduce the functioning of Seismic Category I structures, systems and
components to an unacceptable level. Seismic Category II equipment must be capable of
maintaining structural integrity so that a seismic event up to and including a SSE does not cause
such a failure.

E.2.4 Non-seismic Euinment

Equipment designated as Non-seismic does not require seismic qualification.

Re-numbered the following to sections to allow for inserting Sections E.2.3 and E.2.4.

E.2.35

E.2.4-6

Revise the last sentence of Appendix 3D Attachment E, Subsection E.3.2 as follows:

E.3.2 Use of Qualification by Analysis

Changed the last paragraph as follows:

Seismic qualification of safety-related electrical equipment by analysis alone is not recommended
for complex equipment that cannot be modeled to adequately predicts its response. Analysis
without testing may be acceptable provided structural integrity alone can provide the design-
intended function.pem'ited.

E.5 Qualification by Test

Revised first paragraph of Subsection E.5 as follows:

Seismic qualification testing is the preferred method for electrical, mechanical, and
electromechanical equipment. Seismic testing is performed and input generated as specified in
IEEE 344-1987. The nature of the test input used depends on whether the equipment is hard
mounted or line mounted. The test program consists of the following elements, as applicable:
environmental aging (if required), mechanical aging, vibrational aging, and safe shutdown
earthquake testing. For those cases where the equipment is also subject to a loss of coolant or a
high-energy line break accident, these accidents are simulated on the same qualification specimen
after completion of the testing previously discussed. (See Sections 3D.4.4 and 3D.7.4.)
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E.5.2 Qualification of Line Mounted Equipment

Changed the first paragraph as follows:

Line-mounted equipment, because of the dynamic filtering characteristics of its mounting, is
effectively subject to single frequency input. This condition is common for valves and sensors
supported by piping systems, cable trays, and duct systems. This equipment is qualified consistent
with the requirements of IEEE 382-4-951996.

Revised Subsection E.5.2.1 as follows:

E.5.2.1 Seismic Qualification Test Sequence

Change the section as follows:

The seismic qualification process is broken down into the following steps:

1. Mount the equipment on a rigid test fixture and perform a resonant search test to demonstrate
that the equipment is structurally rigid (fundamental frequency greater than 33 hertz) and
does not amplify the seismic motions acting at the v*ake-qequipment mounting interface.

2. Perform single frequency testing on the line-mounted equipment.

3. Perform multifrequency, multiaxis testing on the equipment, if appropriate.

4. If a valve assembly is seismically qualified, additional testing is needed:

47a. Perform a static pull test on the valve.

•-b.Perform a static seismic analysis using a verified model of the valve and its extended structure
to demonstrate that the valve has adequate structural strength to perform its safety-related function
without exceeding the design allowable stresses specified in ASME Code, Section III, Subsection
NB, NC, or ND for pressure-retaining parts, as appropriate, and Subsection NF for nonpressure-
retaining boundary parts. Limiting extended structure stress to the material yield strength
minimizes deflections which could interfere with valve stroke function.

E.5.2.2 Line Vibration Aging

Revised Subsection E.5.2.2 as follows:

Line-mounted equipment may be subject to operational vibrations resulting from normal plant
operations. The potential fatiguing effect of this vibrational aging is simulated as part of the
qualification program. This requirement is satisfied by subjecting the equipment to a sine sweep
from 5 to 100 to 5 hertz at an acceleration level of 0.75g or such reduced acceleration at low
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frequencies to limit the double amplitude to 0.025 inch as specified in Section 5.3.4-a Part Ill of
IEEE 382---9-51996.

E.5.2.3 Single Frequency Testing

Change the paragraph as follows:

The single frequency testing acceleration waveform is either sine beat or sine dwell applied at one-
third octave frequency intervals as specified in IEEE 382-198-596. Each dwell has a time length
adequate to permit performance of functional testing, with a minimum time of 15 seconds. To
account for the three-dimensional nature of the seismic event, the test input level is taken as the
square root of two times the required input motion (RIM) level specified in IEEE 382. The level
includes the 10 percent test margin. Each test series is performed using single axis input. The test
series is performed successively in each of three orthogonal axes.

E.5.2.5 Static Pull Testing of Active Valves

Changed title to: E.5.2.5 Static P-0I-Deflection Testing of Active Valves

Also made the following changes to the section:

The seismic testing just discussed is normally performed only on the valve operator and the
attached appurtenances. If the valve assembly is rigid, the operability of the valve assembly
during a postulated seismic event may be demonstrated by performing a static pull test using a
peak acceleration value equivalent to a triaxial acceleration of 6g. If the valve assembly is
determined to be flexible, a supplemental analysis of the seismic response of the flexible valve and
its supporting piping is performed to determine the actual acceleration level present at the center
of gravity of the valve assembly.

The valve is placed in a suitable test fixture with the operator and appurtenances mounted and
oriented as in the normal valve assembly installation. The valve is mounted so that the extended
structure is freestanding and supported only by the valve nozzles. The valve is positioned so that
the horizontal and vertical load components simulating the three-dimensional nature of the seismic
event produce a worst-case stress condition in the valve extended structure.

During testing, the valve shall be internally pressurized and nozzle loads applied. Static loads
simulating dead weight and seismic loads are applied to the extended structure. The tests are
normally performed at ambient temperature. These loads simulate to the extent feasible the load
distribution acting on critical parts of the valve assembly. The valve is actuated using the actuator
system seismically qualified according to IEEE 382-49851996. The valve assembly is cycled
from its normal to the desired safety-related position within the time limits defined in the
equipment specification. Leakage measurements are made, where required, and compared to the
allowable values specified in the valve design specification.

E.6.3.1 Response Analysis
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Changed the section title to: Response Spectrum Analysis,

E.6.3.2 Static Coefficient Method

Revised the section as follows:

As an alternative to the response spectrum method, the static coefficient method of analysis may
be used. In this method the frequencies of the equipment are not determined, but a static analysis
is performed, assuming that a peak acceleration equal to 1.5 times the peak spectral acceleration
given in the applicable required response spectrum acts on the structure as described in Subsection
E.6.2.

Static coefficient of 1.5 takes into account the combined effects of multifrequency excitation and
multimode response for equipment and structures which can be represented by a simple model. A
lower static coefficient may be used when it can be demonstrated that it will yield conservative
results.

E.6.3.3 Time History

Revise the title to: Time History Analysis

Revised the section as follows:

The time-history method of analysis is the preferred method of analysis when the equipment
exhibits significant nonlinear behavior or when it is necessary to generate response spectra for
specific component mounting locations in the equipment. The acceptable methods that are used to
develop the seismic time histories are discussed in Regulatory Guide 1. 122, ASME Code, Section
III, Appendix N, and in Section 6.2 of IEEE 344-1987. Other analytical methods may be used to
venerate in-equipment response spectra provided that they are verified to produce accurate and/or
conservative results.

Added Subsection E.7 "Qualification by Test Experience"

E.7 Oualification by Test Experience

E.7.1 Introduction and Purpose

Section 9.0 of IEEE 344-1987 provides guidelines for seismic qualification using experience
based data. The qualification of equipment may be accomplished by iustifying their similarity
with previously qualified equipment that has been qualified at equal or more severe seismic
requirements. Similarity of equipment characteristics and of the excitation environment is
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established by techniques that can be technically justified. Differences in designs and
manufacturing techniques are considered as part of the technical iustification supporting similarity.

The purpose of this section is to define the methodology for seismic qualification of equipment
based on test experience-based data for a group of previously tested equipment in compliance with
IEEE 344-1987. The sections that follow define the process to be employed to meet the
experience-based requirements set forth in Section 9 of IEEE 344-1987 and provide descriptions
of how the requirements will be met when performing test experience-based qualification.

E.7.2 IEEE 344-1987, Section 9.2: Experience Data

Section 9.2 of IEEE 344-1987 provides three sources for experience data. They are identified as
follows:

1. Analysis or test data from previous qualification programs

2. Documented data from equipment in facilities that have experienced earthquakes

3. Data from operating dynamic loading or other dynamic environments

Westinghouse may use existing test data or combined test and analysis qualifications as a basis for
test experience-based qualification. Earthquake experience and/or operating dynamic loads are
not considered as qualification approaches for the AP1000 safety-related equipment.

E.7.2.1 IEEE 344-1987, Section 9.2.1: Previous Qualification

Section 9.2.1 of IEEE 344-1987 states that existing dynamic and seismic qualification programs of
equipment in the nuclear industry can be used to develop an experience data base. The standards
also indicate that to utilize an experience data base, the input motions to which the equipment was
previously qualified must have been clearly documented, together with pertinent qualification
parameters, such as resonance frequencies, damping, and responses throughout the equipment.

Test programs of similar types of equipment will be used as the basis for qualification using the
test experience-based approach. Only test programs where the identified requirements have been
documented will be used.

E.7.2.2 IEEE 344-1987 Section 9.2.2: Earthquakes

This section will not be used.

E.7.2.3 IEEE 344-1987 Section 9.2.3: Other Experience

This section will not be used.
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E.7.3 IEEE 344-1987 Section 9.3: Similarity

Section 9.3 of IEEE 344-1987 provides guidelines for showing similarity of candidate equipment
and previously tested and qualified equipment. The standard identifies that the qualification
process for equipment is comprised of the following basic factors:

1. Excitation

2. Physical system (dynamic properties and operability)

3. Dynamic response

Section 9.3 of IEEE 344-1987 identifies that the equipment qualification levels, experience
response spectra (ERS), can be used to qualify similar equipment when the equipment seismic
requirements are equal to or enveloped by the ERS. The standard also states that when at least
two or more dynamically similar items have been qualified to different excitations they may be
both shown to be qualified to a composite ERS. The composite ERS may be used for qualification
of candidate equipment.

The IEEE 344-1987 standard identifies the following four subsections in demonstrating similarity:

E.7.3.1 IEEE 344-1987 Section 9.3.1 Excitation

Similarity of excitation is described in Section 9:3. I. The section requires that test input is at least
15 seconds of strong motion duration. Also, '/ SSE test levels are documented as part of
experience data or lack of fatigue effects is iustified.

To meet the above requirements and establish test experience input motions for tested equipment,
the following requirements are met.

I. The test input motion is multi-frequency and meets the relevant requirements in the IEEE 344-
1987 standard.

2. The test input motion is characterized by the test response spectra in the front-to-back, side-to-
side and vertical directions.

3. The test input is recorded at the mounting points of the equipment.

4. The test input motion has broadband response spectra shape with an amplified region of one
octave or more. If the test response spectra of the equipment are narrowband, the peak
spectral acceleration in the narrowband region is reduced by a factor of 0.7.

5.. The test input motion is biaxial or triaxial. If equipment is susceptible tocross-coupling
effects, a reduction factor of 0.7 is considered for a biaxial test response spectra.
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E.7.3.2 IEEE 344-1987 Section 9.3.2: Physical Systems

Section 9.3.2 of the standard indicates that similarity can be established by comparing the pre-
dominant resonant frequencies and mode shapes.

E.7.3.3 IEEE 344-1987 Section 9.3.3: Dynamic Response

Section 9.3.3 of the standard provides information to evaluate and extend the equipment physical
response during testing to other similar systems.

To meet the requirements specified above and establish similarity of candidate equipment to tested
equipment (physical systems and dynamic response), certain inclusion rules and prohibited
features are applied to tested and candidate equipment. This confirms that candidate equipment
and tested equipment are similar and share a narrow range of physical, functional, dynamic
characteristics, and electrical performance that has been demonstrated during testing. The
inclusion rules and prohibited features are listed below. They are verified during the process of
developing test experience-based composite ERS and establishing the qualification of candidate
equipment based on test experience.

Inclusion Rules

a. Physical characteristics
b. Design details
c. Dynamic characteristics
d. Functions
e. Equipment type
f. Manufacturer

g. Weight
h. Structural and mechanical designs details

i. Design features
j. Size and shape
k. Vintage
1. Capacity rating
m. Load path
n. Mounting
o. Industry practices
p. Materials
q. Dominant natural frequencies
r. Moveable sub-assemblies
s. Attached items or components
t. Modifications

Prohibited Features
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Prohibited features are design details, materials, construction features, or installation
characteristics that have resulted in seismic weaknesses leading to the equipment being incapable
of performing its intended safety function(s) or maintaining structural integrity. A list of related
prohibited features based on testing is compiled and addressed. The bases for their resolution are
explained. Failure data from other sources may also be considered and included in the prohibited
features list. The list includes prohibited features that would contribute to fatigue failure from low
cycle loads from a combination of a number of 1/2 SSE and SSE events.

E.7.3.4 IEEE 344-1987 Section 9.3.4: Operability

Section 9.3.4 indicates that experience data must provide documented evidence to support the
demonstration of proper operability of the equipment during and after the seismic tests. The
experience data provides sound evidence that the equipment performed as required in a similar
electrical system.

This last requirement in section 9 is fulfilled by showing that the safety-related components on the
candidate equipment are seismically tested and qualified in the existing test programs. If not, then
additional seismic testing of the components to their seismic demands will be performed.

E.7.4 Process for Qualification of Candidate Equipment Based on Test Experience
Data

The Westinghouse process for qualification of candidate equipment based on test experience data
involves the following five steps:

1. Characterization of test motions experienced by the tested equipment

2. Establishment of the composite ERS based on the actual test inputs

3. Characterization of tested equipment

4. Comparison of candidate equipment to tested equipment

5. Documentation of the qualification process

The above requirements for the use of the test experience for seismic qualification of equipment
are met by the following:

" The existing qualification programs and experience test data meet the requirements in
IEEE 344-1987 standards.

" The test excitation is at least 15 seconds of strong seismic motion, documented in the existing
test reports and the qualification seismic levels are defined.
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Similarity of the candidate equipment to tested and qualified equipment is demonstrated by
showing the physical systems and their dominant natural frequencies to be similar.

The vibration aging seismic requirements and SSE RRS of the AP1000 are enveloped by the
respective composite 1/2 SSE and SSE ERS of the tested equipment over the frequency range
of interest (typically 1-33 Hz). If the RRS is not enveloped, it is justified.

The vibration aging seismic requirements and SSE RRS of the AP1000 used for comparison
with respective composite ½ SSE and SSE ERS are applicable to the in-structure response
spectrum at the mounting location of the candidate equipment. This RRS, as defined in the
qualification specification, is derived from the SSE. Peak broadening of the RRS to account
for uncertainty or variation of location is permitted if the actual response spectrum at the
mounting location is narrow banded.

The vibration aging seismic requirements and SSE RRS of the AP1000 used for comparison
with the respective composite ½ SSE and SSE ERS are computed for the same damping value
as the composite ERS. Westinghouse uses 5% critical damping in the generation of TRS in
seismic qualification test programs. When the damping values of the RRS and the composite
ERS are different, additional guidance in 5.3.2 of IEEE 344-1987 may be used for making the
comparison.

* The candidate equipment is within the inclusion rules of tested equipment.

* The candidate equipment excludes the prohibited features of the tested equipment.

* The safety function of the candidate equipment including the enclosed or attached devices or
subassemblies, if applicable, during and/or after the earthquake is demonstrated by the tested
equipment or additional test data.

* Th. equipment mounting is similar or equivalent to the tested and qualified mounting
configurations or is evaluated in accordance with the qualification specification requirements.

" Since equipment capacity may change with vintage, candidate equipment of newer vintage
than the tested equipment shall be evaluated for any significant changes in the design.
materials, or fabrication that could reduce its seismic capacity compared to the tested
equipment.

* The qualification of the candidate equipment is documented in accordance with the
reouirements of IEEE 344-1987. Section 10.
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E.7.5 Limitations

In addition qualification using test experience is limited by the following considerations. If these
limitations exist, then seismic qualification using other acceptable methods is considered.

I. Some complex equipment such as microprocessor-based systems, relays and potentiometers
may be difficult to qualify using the experience based method.

2. Insufficient number of independent test items.

3. For pressure boundary components, the capability of the component to perform the specified
pressure retaining functions in combination with an earthquake is addressed separately using
appropriate criteria.

4. Applications that required equipment to be exposed to harsh environment or aging (e.g., IEEE
323) prior to or during an earthquake require special consideration.

Sections E.7, E.7.1, E.7.2, E.7.2.1, E.7.2.2

Renumbered the sections to allow for inserting Section E.7.

E.78

E.78.1

E.78.2

E.-8.2.1

E.-78.2.2

DCD Revision 16 Mark-Up

3.10.2 Methods and Procedures for Qualifying Electrical Equipment, Instrumentation, and
Mechanical Components

Testing is the preferred method to qualify equipment. Both dynamic and static test approaches are
used to demonstrate structural integrity and operability of mechanical and electrical equipment in
the event of a safe shutdown earthquake preceded by five earthquakes of a magnitude equal to
50 percent of the calculated safe shutdown earthquake. Test samples are selected according to
type, load level, and size, as well as other pertinent factors on a prototype basis.
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Analysis using mathematical modeling techniques correlated to tests performed on similar
equipment or structures and verified analytical approaches are used to quality equipment.
Combined analysis and testing is also used to qualify equipment.

The analytical approach to seismic qualification without testing is used under the following
conditions:

If operability can be demonstrated by analysis alone.

* If only maintaining structural integrity is required for the safety-related function.

* If the equipment is too large or heavy to obtain a representative test input at existing test
facilities. (The essential control devices and electrical parts of large equipment are tested
separately if required.)

* If the interfaces (for example, interconnecting cables to the cabinet or other complex inputs)
cannot be conservatively considered during testing.

* If the response of the equipment is essentially linear or has a simple nonlinear behavior that
can be predicted by conservative analytical methods.

A combination of testing and analysis is used when complete testing is not practical.

Equipment that has been previously qualified by means of test and analysis equivalent to those
described herein is acceptable provided that proper documentation is submitted.

Seismic qualification of seismic Category I instrumentation and electrical equipment is
demonstrated by either type testing or a combination of test and analysis. The qualification method
employed by the AP 1000 for a particular item of equipment is based upon many factors including
practicability, complexity of equipment, economics, and availability of previous seismic
qualification. The qualification method employed for a particular item of instrumentation or
electrical equipment is 'identified in the individual equipment qualification data package.

For active valves and dampers the AP 1000 uses a combination of tests and analyses to
demonstrate the structural integrity and operability of such components. Other seismic Category I
mechanical equipment is qualified by analysis to demonstrate structural integrity.

The methods of load combination and methods of combining dynamic responses for mechanical
equipment are discussed in Section 3.9. For instrumentation and electrical equipment, the only
dynamic loads considered in testing are seismic loads and hydrodynamic and vibratory loads
where applicable. Other dynamic loads to which instrumentation and electrical equipment may be
subjected are enveloped by this testing or are addressed by analysis.

The seismie qualific-atien of safety related equipment may be based en pfeperly5 deetumcntcd
e•.perieen-e de. [Seismic qualification based on experience is performed in accordance with
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Section 9.0 of IEEE 344-1987 on a case-by-case basis. In such cases where experience data are
used, aspects of the methodology, qualification basis, and supporting data will be properly
documented in accordance with subsection 3.10.6.]* T•h methodology, qualificatiOn baSi•, aRd
refer-enee test dlata for- seismic qualific-ation basead A-n tcst' ex-ine are dumented in accordEance
with the r-ecommended pr-actices of Sections 9 and 10 ef IEEE 34 1987 (see Append~i 3D).
Identification of the spceifie equipment qualified utsing the exiperience based mnethodology, the-
details o~f the mnethedology, and the correspefndinig experience data for- each piece of qimnar
included in the equipment qualification repoil. The specific equipment ddetails off the- methadolegy,
AAA +fqR _;_4 +_A -- F e a 0 ft A 10 6 0 a f- e 0 H I R-;:R 0 R f 1, -- F0 fif ý. ---L-Q. - ;_4 S ý_ -S 0 U 8 S e f I
subsection 3.10.4.

......... ... 1- .... .

No additional actions are required by the Combined License applicant. Seismic qualification based
on experience will not be used in the AP1000 program.

3.10.6 Combined License Information Item on Experienced-Based Qualification

-The Combined License informnation requested in this subsection has been totallyý addressed inl
APP 63W GLN 006 (Refer-ence 3) and APP GAA GLR 03 1 (Reference 4). No additional wor-k is
required by the Combined License applicant to address the Combined License infifeffatien
requested in this subsection.

The followingwerids represent the or-iginal Comfbined License infofmatien itemi commffitm~ent,
wihha., been addr1ess"ed asdicuse ahove:

[The Combined License applicant will address, as part of the Combined License application,
identification of the equipment qualified based on experience and include details of the
methodology and the corresponding experience data. The corresponding experience data for each
piece of equipment will be included in the equipment qualification file.]*

No additional actions are required by the Combined License applicant. Seismic qualification based
on experience will not be used in the AP1000 program.

3.10.7 References

3. IEEE 344-1987, "Recommended Practices for Seismic Qualification of Class IE Equipment
for Nuclear Power Generating Stations."

4. IEEE 382-1996, "IEEE Standard for Qualification of Actuators for' Power-Operated Valve
Assemblies with Safety-Related Functions for Nuclear Power Plants."

4. AP2P GIA GLN 006, "Methodology for Qualifying AP 1000 Safety Related Electr-ical and
Meehanical Equipmenit," Westinghouse Electr-ic Company LL~C.

5. APP2 GIN GLR 031, "Seismic Qualification Using Test Experience Based M~ethodfo
AP 1000 Safety Related Equ.ipment," Westinghouse Electri c Company LLC.
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Revision 16 Appendix 3D Markup

3D.6 Qualification Methods

The recognized methods available for qualifying safety-related electrical equipment are
established in IEEE 323. These are type testing, operating experience, analysis, on-going
qualification, or a combination of these methods. The choice of qualification method for a
particular item of equipment is based upon many factors. These factors include practicability, size
and complexity of equipment, economics, and availability of previous qualification to earlier
standards.

The qualification method employed for each equipment type included under. the AP1000
equipment qualification program is identified in the individual equipment qualification data
packages whether by test (Attachment A, Section 3.0), analysis (Attachment A, Section 4.0),
experience (Atta.hme.. t A, Section 5.0), or by a combination of these methods. The AP1000
equipment qualification program may employ on-going qualification through the use of.
maintenance and surveillance. Guidance for such an approach is not included in this appendix.

3D.6.3 Operating Experience

Qualification by experience is typiea4ly not employed in the AP1000 equipment qualification
program as a pf4ie-method of qualification. Operating eperie•.ec provid. . p5 evidence to
the pr-ime method of qualific-ation. Fer those instanecsv wher-e seismic exper-ience data are to be
utsed, the Comabinied License applicant will provide documentation of the mfethodology. Where0
such infcrmation is proevided, it is demonstrated that the xerec is applicable toth
safety related functional requirements of the equipment. This dem, nst.aticn ef applicability
includes an evaluation of perain envunmeats, monettings, pcrffofanee r-equiremfents, and
perf~foiance hity Requiements fcr the deocumentationi of qutalificainvaexeinei
discussed int sub~section 3D.-T.6.

3D.6.4 On-Going Qualification

The AP1000 equipment qualification program may employ on-going qualification through special
maintenance and surveillance activities. However, this method of qualification is not suitable as a
sole means for qualifyuing equipment for design basis event conditions. On-going qualification, as
a method, is used exclusively for safety-related equipment located in a mild environment area.
Such use requires supplementary test; or analysis, oexrinedata to address equipment
operability and performance during and after a seismic design basis event.

Documentation requirements for qualification that includes on-going qualification as a method are
developed to conform with NRC guidance provided in Regulatory Guide 1.33, Revision 2.
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3D.6.5 Combinations of Methods

Qualification by a combination of the preceding methods is- may be used whenever qualification
by type test is net the sole basis of qualificatien under the AP 1000 equipment qualification
program. If analysis is used, justifi.ati, n includes identifying ate e bases, and
addressing concerns related to depature frm the raequir.ed type test sequenee.

3D.7.1 Equipment Qualification Data Package

Attachment A contains sample of the equipment qualification data package format. Each
equipment qualification data package consists of the following elements:

Section 1.0 - Specifications
Section 2.0 - Qualification Program
Section 3.0 - Qualification by Test
Section 4.0 - Qualification by Analysis
Section 5.0 - Qualification by Experience
Section 6.0 - Qualification Program Conclusions
Table 1 - Qualification Summary.

The following paragraphs discuss the six sections in the equipment qualification data packages.

3D.7.4 Qualification by Test

Qualification by test is selected as the primary method of qualification for complex equipment not
readily amenable to analysis or for equipment required to perform a safety-related function in a
high-energy line break environment. The proposed test plan is identified in Section 3.0 of
Attachment A. Where supportive analysis ore n is claimed as an integral part of the
qualification program, cross reference is provided to Attachment A Section 4.0 or Section 5.0 or
beth-for those aspects of the qualification not covered by the test plan. The following sections
establish the basis on which the information specified in Section 3.0 is selected.

3D.7.6 Qualification by Experience

When exper-ie-ncee d-ata -Are, used forf or in support of a qualification progrm iesrlevant to its
use are detailed in Attachment A, Sectien 5.0. This section is not used.

3D.7.7 Qualification Program Conclusions

Section 6.0 of Attachment A summarizes the conclusions of the qualification program, including
and addressing methods employed and conditions upon which qualification of the equipment is
based. Details regarding each aspect of simulated aging are addressed distinctly, with conclusions
as to the life-limiting aspects clearly stated.
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Conclusions for each design basis event are summarized. Generally, these are combined as either
design basis event seismic and design basis event environmental.

3D.7.8 Combined License Information

No additional actions are required by the Combined License applicant. Seismic qualification based
on experience' will not be used in the AP 1000 program.

This seetion has no rogutiromneft for- additienal infetimation to be proevided in+ stppet4 ef the
Cmonmbined4 Liocnse applioation except for- i c .c exp einc qualification methOdolOgy if utilized.

APP-GW-GLN-006-Rev 3 (TR62).doc



WESTINGHOUSE ELECTRIC COMPANY
AP1000 Licensing Design Change Document Page 31 of 41

Document Number: APP-GW-GLN-006 Revision Number: 3

Title: Methodology for Qualifying AP1000 Safety-Related Electrical and Mechanical Equipment

5.0 QUALIFICATION BY EERIENCE
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ATTACHMENT E

SEISMIC QUALIFICATION TECHNIQUES

E.4.2 Interface Requirements

As part of the seismic qualification program, consideration is given to the definition of the
clearances needed around the equipment mounted in the plant to permit the equipment to move
during a postulated seismic event without causing impact between adjacent pieces of safety-related
equipment. This is done as part of seismic testing by measuring the maximum dynamic relative
displacement of the top and bottom of the equipment.

When performing qualification by analysis, the relative motion is obtained as part of the analytical
results. These motions are reported in the qualification report and are used to determine the
required clearance between adjacent pieces of equipment.

In addition, the qualification program takes into account the restraining effect of other interfaces,
such as cables and conduits attached to the equipment, which may change the dynamic response
characteristic of the equipment. (Also See Sectian E.7.2.)

E.4.3 Mounting Simulation

The mounting conditions simulated by analysis or during seismic test are representative of the
equipment as-installed mounting conditions used for the AP 1000 equipment. When an interfacing
structure exists between the safety-related equipment being qualified and the floor or wall at which
the equipment mounting required response spectrum is specified, its flexibility is simulated as part
of the qualification program. If this is not done, justification must be provided, demonstrating that
the deviations in mounting conditions do not affect the applicability of qualification program. (See
a1e Section E-.7-.2-.)

E.7 Qualification by Test Experience

This section is not used.

E.741 Introduction and Furpos-e

Ae v4 39( 2. d
ef IEEE 3411 1987 provides gtiidelines for seismic.
based data. The Emalifieation of eetiinment mav be acccmnlished bN, iustif,'ine its

sim.ilarity with prvi..sly qualified equipment which has been qualified at equal or- mre severe
smi• requiemnt. ...Similar.ity of equipm-+ent character1istics and of the ;xitAtiO, en..Vironment.

esqtablished by tehic that can be technically jutstified. Differ-enccs in designs and-
manufactturing techniques must be consider~ed as part of the techniicaljustificat~ionspotn
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The purpose of this section is to define the methodology, for- seismic, qualifieatieon ofeuimn
based en test exper-ience based data for a greiup of previeusly tested equipment in eopinewt
IEEE 344 1987. The sections that follow define the proceess to be employed to Meet h
experience based requiremfenits seat foRth in Section 9 of IEEE 3144 1987 and provide descriptions
of how the r-equirements will be met when per-formning tsteprnc based qualification.

1EEE 344 1987, Section 9.2: Exp er-eftee Data

Section 9.2 of IEEE 311 1987 proevides threea sources; for- exper-ience data. They, are identified as

1 . Analysis or test data from previouis qualification proegr-amfs
2. Documented data froam equipmenit in facilities that have exiperienceed earthquakes
3. Data from operating dynamic loading or other dynamnic environments

Westinghouse ma ue xiting test data or; comfib-ined test anid analysis qualifications aý a basisfo
test exper-ienc bae -ulfication. EaR4hquiake &eper-ience anE'r oeraigdyai loads are not
consider-ed as qualification approeaches for- the AP 1O0O safety related eupet

• A 4

E.7.2.1 WtEE 344 1987, s)ection 9.21.!: i'evious yuaiitiction

Section 9.2.1 of IEEEr 31441 1987 st-ates th-at existing dynamic and sisi qualificationl pr-ograms Of
equipment in the nuclear- industr' can be used to develop aexrine database. The standards
also indicate that to use at experiene databe, te Inut m.ti.ns to which the equipment was
pr-evioutsly qualified must have been clearly documented, together with pertinent qualification
paramneters, such as r-esonance frequencies, damping, and r-esponises throughout the equipment.

Test preogras of similar types of equipment will be used as the bsis for qualification using the
test experience based approeach. Only test progr~ams where -all id-entified requir-ements have been.
docuimented will be uised.

• • • W• • A A • •

E. ;..A- WEE 644 1987 beetion 9.1,71 rtnmnauaies

E.7.2.3 IEWEE 344 1987 Section 9.2.3; Other Experen*

I
-- IR qPPiA4 A2-AI12f RR''II PRTfl I'2

EWA_:; WEE 344 1987 Neetion 9.3.! NIM110MV

Section 9.3 of IEEE 311 1987 provides gulid-elines, for showing simnilar~ity of candidate equipment
and previouisly tested and qualified equipment. The standard identifies that the qutalification
proeess for: equipment is compr-ised of the following basic factors:'i
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2. Physical system (dlynamic properties and oper-abilityý)
3. Dynamic r-esponse

Section 9.3 of 1EEE 311 1987 identifies that the equipment qualificationi levels, experec
r-esponse spectra (ERS) can be used to quialify, similar- equipmfent whntheqpm tsimi
reqluir-ements are equial to or enveloped by the ERS. The standard also sttsta hnat least two
or- more dynamically similar items have been qualified to dif-fierent. exceitations, they, may be both
shown to be qualified to a composite ERS. The composite ERS may be uised for quialifieatidni E)

candidate equme.

The IEEiE 344 1987 standard identifies the followinjjg fusbecinindemonst_-r-atjing similarit-y,

E.7.3.1. IEEE 341 1987 Section 9.3.1: Excitation

Simnilarity of excitation is described in Section 9.3. 1. The section also identifies that test input
shall be of at least 15 seconds of strong motion duration. Also, SSE test leel ae deeoumendted

as pat4 of experience data or lack of fatigue effects is juistified.

To me~et the -above r-equir-emeants -and- e-stab-lish test exper-iec iptmtions for- tested equipment,
the following requirements are mnet:

1 . The test iptmiois multifrequeney and must meet the relevant requ~iremfents ini the 1EEE
344 1987 standard.

2I The- tet4 inpuft mAotionscaaceie by the test response spectra in the fron-t to back, side
to side, and vet~ieal dir-ections.

3. The itestinpt is recorded at the mounting points, of the equipment

4.. The test input moation has broeadband response spectr-a shape with an amplified regian of one
octave orf morfe. If the test response spectr-a of the equipment are nar-rowband, the pea
spectr-al acceleration in the nafFowband region is r-educeed by a factor of 0.7.

S. The test inpiit moetion is biaxial or- tfiaxia I. if equipment is susceptible to croess couplinig
effects, a r~eduction factor- of 0.7 is consideared- _for -A b-iaxi-al te-st -response spectr-a.

E.7.3.2 WEEE 344 1987 Section 9.3.2: Physical Systems

Sectioni 9.3.2 of the standard indicates that similar-ity cant be established by compar-ing the
pre dominant resonanit frequ--aenie-s and molde shapes.
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t.7.3.t WEE 444 t984 bcctian'i.i.3i: ynamicuctsponsc

Section 9.3.3 of the stanidard provides infoiation to evaluate anid extend the equipment physical
response during testing to other similar systems.

To meet the requiirements specified above and establish similarity of candidate equlipment to teste
equipmlent (physical systems and dynamic rsoe), eenain incluision miles and prohibited

fetrsare -applied to tested equipment and candidate equipmen~ft. T-his, conflms; tht;anidt
equpmntan tested equipmenRt are- 'simfilar and shar-e a nanfew range of physical, fuinctional,
dynmi carateristics, and electrical per-ffomance that have been demionstr-ated durinig testing.

Thýe inclu-sion rutles and prohibited featur-es are listed below. They are ver-ified dur-ing the process
of developing test exper-ience based composite ERS -and est4ab-lishing the quialification of candidt
equipment based on test exprinc.

a. Physical char-acter-istics
b. Design details
e. Dynamic char-acter-istics
d. Functions

e.Equipment type
f, Manufacturer
g.\'Weight .
h. Stmcettural and mfechanic
i. Design featdr-es
j. Size and shape
k. Vintage
1. Capacity rating
m.-Lead-path.

ol Idustiyj practices-
p.-Materials
q. Dominanit niatur-al frequc

a!kdesigFI&-detai4s

.ncies

Attached ie •ms •orecomponen

t. 3odf(atiRso

Prohibited Features

PrFehibited featreRs are des,'ign details, mfaterials, constr
characteristics that have resu-lted in seismic weaknesse
of perf-ening its inten.ded safr functioni(s) or. mnainta
prohibited featur-es based otestn iscopiled and ad
exiplained. Failur-e data fro~m o-ther sourc-rees may also be

s lea•

t.ntng

-;; featur:-fes, or: installatio
ding to the equipment being incapablo

stmcturfal integr-iý,'. A list of r-elated
sed. The bases for- their r-esolution arc

e

consiacr-ep and ineuduoc ini the pruoinuueud
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ieatur-es list. TIhe list should also include Prohibited features that would contribute to fatigue
failure from lew~ cycle leads from seismic activities.

E.7.3.4 IEEE 341 1987 Scction 9.3.4: Opcr-ability

v

Sectioni 9.3.4 indioates that expeoiiene data mutst proevide documented eVidence to) Sufppo4 the
demonistratin of proper- operability of the equipmenit dutrinig and after the seismic tests. The
experience data prcvides sounad evidence that the equaipment per-fefmed as requir-ed ini a similar-
eleetrieal system-.

This last requiremein-nt in- Section 9 will be ifilfilled by showing that the safety related componenits
oen the candidate equipment are seismically tested and qualified in the existing test proegrams. It

not ten ddtional seismic testing of the components to their- seismic demanids will be pe~ermed.

E.7.4 Process for- Qualification o-f Cnid Equipment Based on Tcst Expcr-icncc Data

The Westinghouse proceess for- qualification of candidate equipment based on test exper-ience data
involves the followinig five steps:

eCharacterization of test motins e weined by the tested equipment
'Establishment of the composite ERS based on the actual test inputs
'Characterization of tested equipment
*Comparison of canldidate equipmeint to tested equipment
0 Documentationi of the qualification process

The above requir-ements for the use of test xper-i encee for- seismic qualification of eqimnar
met by the following:

0 The existing qualification programs and ex-periencee test data meet the requtir-emen~ts int
.IEEE 311 1.987 standard~s.

0 The test excitation is at least 15 seend-S of stronflg seismic motion, well documented in the
exsigtest repeils, anfd the quialification seismic levels are defined

*Sim..ilarity of the candidate equipmenit to tested anid qualified equipment is demonefstrated by
showing the physical systems anid their- dominant natuiral frequencieas to be, simfilr

* The vibr-ation aging sesi reurments and SSE R.RS of the API 000 shouild be enveloped
by the repctv compsit 1 SSE and SSE ERS of the tested equipment over the frequency
r~ange of interest (tt'pieally 1 3 3,Hz). if the RRS is not enveloped, it muitst be justified.

0 The vibr-ation aging sesi reurmeants; and- ýSSE RRS of the AP1000, uised for- compariso
with resetv )opsite ½SSE and SSE ERS, are applicable to the in stfuetur-e response
SPeetRIM at the mountliing locattiofn ofr the canididate equipmentm. This RRS, as defined in the
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qualification specification, shall be der-ived fromn the SSE. Peak broadening te accountfr
uniertainty of var-iation of location is permitted if the actual response speetmmff at the
moluniting location is nafFow banded.

" The vibration aging seimic rqireents and SSE RRS of the AP1000, uised for- comparison
with the respectiv~e composf-Ite- SOSE and SSE ERS, are computed fcr- the same dlamping

valu asthecompsit ER .Westinghouse uses 5%7 cr-itical damnping in the generation Of.
TRS ini seismic qualificationt test programs. When the dlamping valuies of the RRS and the

composte ERS are different, additional guidance in suscin5.3.2 of IEEE 344 1987 May
be used for- mfakinig the comparison.

" The candi date equipment is within the incluision rutles of tested eupet

" The canididate equipment excludes the prohibited featur-es of the tested equipmet

" The Safet" funtioein of the candidat eqip entinlding the enclosed or- attached devices -or
slb-asseemblies, if applicable, during _andorf -affteri the earthquake is demonstrated by the tested

eqipmnt or additional test data.

" The equipmnent maounting is sheNN% similar or- equivalent to the tested and qualified moutntin
configurations or- is evaluated in accor-dance with the qualification specificationf r-equiremfenlts,

" Since eqimn caaity may change with vintage, eandidate equipment of newer vintage
thamn the tested equipmenit is evaluiated for any significant changes ini the design maeraso

fabicaionthat couatld reduce its seismic caact copred to the tested equipmet

" The qutalificationt of the candidate equipmfent sh-all bc,- docui~mented in; accordEance with th
requremntsof EEE341 1987, Section 10.

E.7.5 Li:mitations

hin addition, qualification using test exEper-ience is limnited by the following consider-ations. if these
limitations exiist, then seismic qualificatiousnote aeeeptable methods is considered.

1 . Some complex equipmfent suc0-h as8 mi-roproceOssor based systems, r-elays, an
ptnimeter-s may be difficuilt to quajifý' using th.e excperience based method.

2. Insufficient number of inidepenidenit test items.

3. For- pressure betmdaf-' comnponents, the capability of the componient to perffcff the specifie

pressure r-etaining f~unctions in combination with an earthquake must be addressed separately
usig a propiate criteria.
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47. AppliEatid22s that reqir durin
IEEE Std 323), pr-ior to or during

i~t to be exposed to har-sh efivir-emnent or- aging (e.g.,
an eai~hauake. reauir-e sneeial econsider-ation.

IV. REGULATORY IMPACT

A. FSER IMPACT

There is no impact on the FSER. The changes in the equipment qualification methodology have no effect on
design function. This change has no effect on analysis or analysis method. This change has no effect on
Tier 1 information.

B. SCREENING QUESTIONS (Check correct response and provide justification for thai determination under
each response)

1. Does the proposed change involve a change to an SSC that adversely affects a
DCD described design function?

There is no change to a design function of any safety related equipment.

2. Does the proposed change involve a change to a procedure that adversely affects
how DCD described SSC design functions are performed or controlled?

[] YES Z NO

E: YES Z NO

The clarifications in the equipment qualification methodology have no effect on operation of the
reactor coolant system. The clarifications have no effect on the initiation or operation of the passive
core cooling system.

3. Does the proposed activity involve revising or replacing a DCD described
evaluation methodology that is used in establishing the design basis or used in the
safety analyses?

[: YES Z NO

The changes to the equipment qualification methodology do not require changes to the evaluation of
the response to postulated accident conditions. The changes to the equipment qualification
methodology do not require changes to the structural or safety analysis of any safety related equipment.

The removal of a statement that qualification by analysis alone is not used is not a change in
methodology since it is in conflict with information in Appendix 3D on requirements for qualification
by analysis.

4. Does the proposed activity involve a test or experiment not described in the
DCD, where an SSC is utilized or controlled in a manner that is outside the
reference bounds of the design for that SSC or is inconsistent with analyses or
descriptions in the DCD?

E] YES Z NO
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The changes to the equipment qualification methodology do not require an additional test or
experiment or changes to testing.

C. EVALUATION OF DEPARTURE FROM TIER 2 INFORMATION (Check correct response and provide
justification for that determination under each response)

10 CFR Part 52, Appendix D, Section VIII. B.5.a. provides that an applicant for a combined licensee who
references the AP1000 design certification may depart from Tier 2 information, without prior NRC
approval, if it does not require a license amendment under paragraph B.5.b. The questions below address
the criteria of B.5.b.

1. Does the proposed activity result in. more than a minimal increase in the frequency
of occurrence of an accident previously evaluated in the plant-specific DCD?

[-J YES Z NO

Since there is no change to the equipment qualification methodology that could affect the plant design
or operations, there are no new accident initiators and no effect on the frequency of evaluated accidents.

2. Does the proposed activity result in more than a minimal increase in the likelihood
of occurrence of a malfunction of a structure, system, or component (SSC)
important to safety and previously evaluated in the plant-specific DCD?

DYES ZNO

Since there is no change to the equipment qualification methodology that could affect the plant design
or operations, there is no effect on malfunctions of structures, systems, or components. The operating
conditions for the reactor coolant system and passive core cooling system are not altered.

3. Does the proposed activity result in more than a minimal increase in the
consequences of an accident previously evaluated in the plant-specific DCD?

DJ YES Z NO

The clarifications in the qualification methodology have no effect on the operation, performance, and
pressure boundary integrity of the safety related equipment. Therefore, there is no increase in the
calculated release of radioactive material during postulated accident conditions.

4. Does the proposed activity result in more than a minimal increase in the
consequences of a malfunction of an SSC important to safety previously evaluated
in the plant-specific DCD?

DYES ZNO

The clarifications in the qualification methodology have no effect on the design functions or reliability
of the safety related equipment or other components and operation of the passive core cooling system.
Therefore, there is no increase in the calculated release of radioactive material due to a malfunction of
an SSC.
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5. Does the proposed activity create a possibility for an accident of a different type
than any evaluated previously in the plant-specific DCD?

D]YES Z NO

The clarifications in the equipment qualification methodology have no effect on the operation,
performance, and pressure boundary integrity of the plant equipment. The response of the safety
related equipment and the passive core cooling system to postulated accident conditions is not altered
by the changes. The changes do not introduce any additional failure modes. Therefore, there is no
possibility of an accident of a different type than any evaluated previously in the DCD.

6. Does the proposed activity create a possibility for a malfunction of an SSC
important to safety with a different result than any evaluated previously in the plant-
specific DCD?

Dj YES Z NO

The changes have no effect on the design functions of the safety related equipment or operation of the
passive core cooling system. Therefore, there are no additional failure modes or the possibility for a
malfunction of an SSC important to safety with a different result than any evaluated previously.

7. Does the proposed activity result in a design basis limit for a fission product barrier Dj YES O NO
as described in the plant-specific DCD being exceeded or altered?

There is no change to the design function of the safety related equipment. The criteria to provide for
pressure boundary integrity are not exceeded or altered.

8. Does the proposed activity result in a departure from a method of evaluation
described in the plant-specific DCD used in establishing the design bases or in the
safety analyses?

Dj YES Z NO

The changes are provided as clarification to the equipment qualification methodology of safety related
equipment. A paragraph stating analysis alone is not used was removed since it was in conflict with
information in Appendix 3D defining the conditions under which the analysis method may be used.
Since the requirements for qualification using analysis are included in Appendix 3D, deleting the
conflicting paragraph is not a change in methodology. The method described is consistent with IEEE
standards and industry practice and employed in a manner that yields conservative results and have
been approve by the NRC for qualification of equipment in operating nuclear plants. The changes have
no impact on the evaluation methodology for the pressure boundary integrity.

Z The answers to the evaluation questions above are "NO" and the proposed departure from Tier 2 does not
require prior NRC review to be included in plant specific FSARs as provided in 10 CFR Part 52, Appendix
D, Section VIII. B.5.b

D One or more of the answers to the evaluation questions above are "YES" and the proposed change requires
NRC review.
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D. IMPACT ON RESOLUTION OF A SEVERE ACCIDENT ISSUE

10 CFR Part 52, Appendix D, Section VIII. B.5.a. provides that an applicant for a combined licensee who
references the AP1000 design certification may depart from Tier 2 information, without prior NRC
approval, if it does not require a license amendment under paragraph B.5.c. The questions below address
the criteria of B.5.c.

1. Does the proposed activity result in an impact features that mitigate severe
accidents. If the answer is Yes answer Questions 2 and 3 below.

Ej YES ONO

The systems and components identified in the DCD Subsectionl.9.5 and Appendix 19 B that mitigate
severe accidents are not impacted by a change in equipment qualification methodology.

2. Is there is a substantial increase in the probability of a severe accident such that a
particular severe accident previously reviewed and determined to be not credible
could become credible?

3. Is there is a substantial increase in the consequences to the public of a particular
severe accident previously reviewed?

[:]YES ED NO

] N/A

[-]YES [:]NO

] N/A

The answers to the evaluation questions above are "NO" or are not applicable and the proposed departure
from Tier 2 does not require prior NRC review to be included in plant specific FSARs as provided in
10 CFR Part 52, Appendix D, Section VIII. B.5.c

[] One or more of the he answers to the evaluation questions above are "'YES" and the proposed change
requires NRC review.

E. SECURITY ASSESSMENT

1. Does the proposed change have an adverse impact on the security assessment of
the AP 1000.

[:]YES ONO

The change in equipment qualification methodology will not alter barriers or alarms that control access
to protected areas of the plant. The change in equipment qualification methodology will not alter
requirements for security personnel. Therefore, the change in equipment qualification methodology
does not have an adverse impact on the security assessment of the AP 1000.
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