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3.9.3

ASME Code Class 1, 2, and 3 Components, Component Supports, and Core
Support Structures

This section describes the structural integrity of pressure-retaining components,
component supports, and core support structures. These components and supports are
designed in accordance with the ASME Boiler and Pressure Vessel Code, Section III,
Division 1 (Reference 1) and GDC 1, 2, 4, 14, and 15. Compliance with the GDC is
described below:

e GDC 1 requires that structures, systems, and components (SSCs) be designed to
quality standards commensurate with the importance of the safety function that
they perform. RG 1.26 and 10 CFR 50.55a define the use of ASME Code Classes 1,
2, and 3 based on quality groups for plant systems and parameters. Quality groups
A, B, and C are safety-related groups that are designed to meet the requirements of
ASME Code Classes 1, 2, and 3, respectively. This section describes the application
of the ASME Code, Section III, Division 1 and ASME Code, Subsection NF to the
design of Class 1, 2, and 3 pressure-retaining components, their support structures,
and core support structures. As noted in Section 3.1, this design is in accordance
with the applicable codes required in 10 CFR 50.55a. Further information on
quality group classifications is provided in Section 3.2.

e GDC 2 requires that structures, systems, and components important to safety be
designed to withstand the effects of natural phenomena (e.g., earthquakes)
combined with the effects of normal or accident conditions. The loading
combinations described in this section include consideration of the effects of
expected natural phenomena combined with the appropriate effects of normal and
accident conditions. SSCs are designed so that the stresses are within ASME Code-
mandated limits in order to withstand these conditions without loss of their
intended functions.

e GDC 4 requires that SSCs important to safety be designed to accommodate the
effects of, and be compatible with, the environmental conditions of normal and
accident conditions. The loading combinations described in this section include
consideration of the loading effects and the resulting stresses associated with
normal operation, maintenance, testing, and postulated accidents, including a loss-
of-coolant accident (LOCA).

e GDC 14 requires that the reactor coolant pressure boundary (RCPB) be designed,
fabricated, erected, and tested to have an extremely low probability of abnormal
leakage, of rapidly propagating failure, and of gross rupture. GDC 15 requires that
the reactor coolant system (RCS) and associated auxiliary, control, and protection
systems be designed with sufficient margin to assure that the design conditions of
the RCPB are not exceeded during conditions of normal operation, including
anticipated operational occurrences. Compliance with these GDCs is achieved
through compliance with the ASME Code requirements for determining stresses
and stress limits that are based on the loads and load combinations described in
this section. Compliance with these requirements demonstrates that RCPB
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3.9.31

components are designed to have an extremely low probability of abnormal
leakage, rapidly propagating failure, and gross rupture.

This section refers to U.S. EPR Piping Analysis and Pipe Support Design Topical
Report (Reference 2) for information related to the design and analysis of safety
related piping. This topical report presents the U.S. EPR code requirements,
acceptance criteria, analysis methods, and modeling techniques for ASME Class 1, 2,
and 3 piping and pipe supports. Applicable COL action items in the topical report are
identified in the applicable portions of this section. The U.S. EPR design is based on
the 2004 ASME Code, Section III, Division 1, with no addenda except as noted in
Reference 2.

A design specification is required by Section III of the ASME Code for Class 1, 2, and 3
components, piping, supports, and core support structures. In addition, the ASME
Code requires design reports for all Class 1, 2, and 3 components, piping, supports and
core support structures documenting that the as-designed and as-built configurations
adhere to the requirements of the design specification. A COL applicant that
references the U.S. EPR design certification will prepare the design specifications and
design reports for ASME Class 1, 2, and 3 components, piping, supports and core
support structures that comply with and are certified to the requirements of Section III
of the ASME Code.

Other sections that relate to this section are described below:

e Section 3.9.6 describes the snubber inspection and test program.

e Section 3.10 describes the methods and criteria for seismic qualification testing of
Seismic Category I mechanical equipment and a description of their seismic
operability criteria.

e Section 3.12 describes the design of systems and components that interface with
the RCS with regard to intersystem LOCAs.

e Section 3.13 describes bolting and threaded fastener adequacy and integrity.

e Section 5.2.2 describes the pressure-relieving capacity of the valves specified for
RCPB.

e Section 10.3 describes the pressure-relieving capacity of the valves specified for
the steam and feedwater systems.

Loading Combinations, System Operating Transients, and Stress Limits

Section 3.9.3.1.1 describes the design and service level loadings used for the design of
ASME Class 1, 2, and 3 components, piping, supports, and core support structures,
including the appropriate system operating transients. Sections 3.9.3.1.2 through
3.9.3.1.8 define the loading combinations for the ASME Code Class 1, 2, and 3
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components, piping, supports, and core support structures; these sections also define
the stress limits applicable to the various load combinations. The loading
combinations and corresponding stress limits for ASME Code design are defined for
the Design Condition, Service Levels A, B, C and D (also known as normal, upset,
emergency, and faulted conditions), and test conditions.

Internal parts of components, such as valve discs, seats, and pump shafts, comply with
the applicable ASME Code or Code Case criteria. In those instances where no ASME

Code criteria exist, these components are designed so that no safety-related functions

are impaired.

Calculation methods used to evaluate RCS components and their supports for faulted
loading are provided in Appendix 3C. Calculation methods used to evaluate piping
and supports are described in Sections 4 and 6 of Reference 2.

A COL applicant that references the U.S. EPR design certification will provide a
summary of the maximum total stress, deformation (where applicable), and
cumulative usage factor values for each of the component operating conditions for
ASME Code Class 1 components. For those values that differ from the allowable limits
by less than 10 percent, the COL applicant will provide the contribution of each of the
loading categories (e.g., seismic, pipe rupture, dead weight, pressure, and thermal) to
the total stress for each maximum stress value identified in this range.

Loads for Components, Component Supports, and Core Support Structures

The following sections describe the loadings considered in the design of the
components, piping, and support structures. Piping analysis methods are described in
Appendix 3C and the Piping Analysis Topical Report (Reference 2). Section 3.9.1 lists
the design transients and number of events used in fatigue analyses.

Pressure

Design pressure is described in Section 3.3 of Reference 2 and applies to ASME Code
Class 1, 2, and 3 components and piping. The criteria for incorporating the effects of
both internal and external pressures for components are described in the ASME Code,
Section III, Articles NB-3000, NC-3000, and ND-3000.

Deadweight

Deadweight analyses consider the weight of the component, piping, or structure being
analyzed and the additional weight of contained fluid, external insulation, and other
appurtenances. For piping and components, the deadweight present during
hydrostatic test loadings is also considered where such loadings exceed the normal
operational deadweights. Static and dynamic heads of liquid are also included in the
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deadweight analyses of components. Deadweight loads are further described in
Sections 3.3.1.2 and 6.3.1 of Reference 2.

Thermal Expansion

The effects of restrained thermal expansion and contraction on piping and supports are
described in Section 3.3.1.3 and Section 6.3.2 of Reference 2.

Seismic

Analyses of seismic inertial loads and anchor movements on piping systems and the
RCS are described in Sections 3, 4, and 6 of Reference 2 and Appendix 3C, respectively.
In addition to the inertia and anchor movement stress effects due to a seismic event,
the fatigue effects of such cyclic events are considered in the design of Class 1
components and piping. The number of safe shutdown earthquake (SSE) stress cycles
included in the fatigue analysis is identified in FSAR Section 3.7.3 and in Section 3.4.1
of Reference 2.

System Operating Transients

Analyses of system operating transients, including fluid transient loadings, on piping
systems and the RCS are discussed in Sections 3.3.1.5 and 6.3.4 of Reference 2 and
Appendix 3C, respectively. Thermal and pressure transients are described in Section
3.3.1.8 of Reference 2. Section 3.3.1.5 of Reference 2 also describes water and steam
hammer loads. The analysis of these transients results in force time histories for
application in the piping analyses.

Wind and Tornado

‘Wind and tornado loads are discussed in Sections 3.3.1.6, 6.3.5, and 6.3.6 of Reference
2. Asnoted in ANP-10264(NP), should a COL applicant that references the U.S. EPR
design certification find it necessary to route Class 1, 2, and 3 piping not included in
the U.S. EPR design certification so that it is exposed to wind and tornadoes, the design
must withstand the plant design-basis loads for this event.

Pipe Break

Loads due to pipe breaks are described in Section 3.3.1.7 of Reference 2. Additionally,
the leak-before-break methodology is used to eliminate the dynamic effects of pipe
rupture for the main coolant loop, pressurizer surge line, and portions of the main
steam line piping (see Section 3.6.3).

Pipe break load design condition and service level evaluations are described in
Sections 6.3.7, 6.3.8, and 6.3.9 of Reference 2. Design basis pipe breaks are categorized
as Level C. Main steam and main feedwater pipe breaks and LOCA are categorized as
Level D.
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3.9.3.1.2

3.9.3.1.3

3.9.3.14

Friction

Friction loads are described in Section 6.10 of Reference 2.

Minimum Pipe Support Design Loads

Minimum design loads are described in Section 6.3.11 of Reference 2. Normal
condition allowable stresses are applicable to the stresses resulting from the described
applied loads. Use of this criterion does not eliminate the requirement to analyze
supports for applicable service conditions.

Thermal Stratification, Cycling, and Striping

Thermal stratification, cycling, and striping (including applicable NRC Bulletins 79-
13, 88-08, and 88-11) are described in Section 3.7 of Reference 2. The pressurizer
surge line is analyzed with the main coolant loop piping and supports as described in
Appendix 3C. As noted in ANP-10264(NP), a COL applicant that references the U.S.
EPR design certification will confirm that thermal deflections do not create adverse
conditions during hot functional testing.

A COL applicant that references the U.S. EPR design certification will examine the
feedwater line welds after hot functional testing prior to fuel loading and at the first
refueling outage, in accordance with NRC Bulletin 79-13. A COL applicant that
references the U.S. EPR design certification will report the results of inspections to the
NRGC, in accordance with NRC Bulletin 79-13.

Environmental Fatigue

The effects of the environment on fatigue for Class 1 piping and components are
addressed in FSAR Section 3.12 and in Section 3.4 of Reference 2.

Load Combinations and Stress Limits for Class 1 Components

Table 3.9.3-1—Design Conditions, Load Combinations, and Stress Criteria for ASME
Class 1 Components provides the loading combinations and corresponding stress
design criteria per ASME Service Level for ASME Class 1 components.

Load Combinations and Stress Limits for Class 2 and 3 Components

Table 3.9.3-2—Design Conditions, Load Combinations, and Stress Criteria for ASME
Class 2 and 3 Components provides the loading combinations and corresponding stress
design criteria per ASME Service Level for ASME Class 2 and 3 components.

Load Combinations and Stress Limits for Class 1 Piping

Table 3-1 of Reference 2 provides the loading combinations and corresponding stress
design criteria per ASME Service Level for ASME Class 1 piping.
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3.9.3.1.5

3.9.3.1.6

3.9.31.7

3.9.3.1.8

3.9.3.1.9

3.9.3.2

Load Combinations and Stress Limits for Class 2 and 3 Piping

Table 3-2 of Reference 2 provides the loading combinations and corresponding stress
design criteria per ASME Service Level for ASME Class 2 and 3 piping.

Load Combinations and Stress Limits for Core Support Structures

Table 3.9.3-3—Design Conditions, Load Combinations, and Stress Criteria for ASME
Core Support Structures provides the loading combinations and corresponding stress
design criteria per ASME Service Level for ASME core support structures.

Load Combinations and Stress Limits for Class 1, 2, and 3 Component
Supports

Table 3.9.3-4—Design Conditions, Load Combinations, and Stress Criteria for ASME
Class 1, 2, and 3 Component Supports provides the loading combinations and
corresponding stress design criteria per ASME Service Level for ASME Class 1, 2, and 3
component supports. In addition to the NF Sections listed in the table, the allowable
stress criteria are supplemented by RGs 1.124 and 1.130 for Class 1 linear-type and
plate-and-shell-type support structures, respectively.

Load Combinations and Stress Limits for Class 1, 2, and 3 Pipe Supports

Table 6-1 of Reference 2 provides the loading combinations and corresponding stress
design criteria per ASME Service Level for ASME Class 1, 2, and 3 pipe supports. In
addition to the NF Sections listed in the table, the allowable stress criteria are
supplemented by RGs 1.124 and 1.130 for Class 1 linear-type and plate-and-shell-type
support structures, respectively.

Piping Functionality

Analysis required to establish piping functionality is addressed in Section 3.5 of
Reference 2.

Design and Installation of Pressure-Relief Devices

The design and installation criteria for pressure-relief devices are described in Section
3.8 of Reference 2. Stress and load combination requirements are provided in Tables
3-1 and 3-2 of Reference 2.

Section 3.3.1.5.1 of Reference 2 discusses relief valve thrust loads. Information on the
structural response of the piping and support systems, including dynamic analyses (i.e.,
response spectrum or time history analyses) or the equivalent static load method is
provided in Section 4.2 of Reference 2. Use of snubbers is described in Section
3.9.3.4.5.
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3.9.3.21

3.9.3.2.2

3.9.3.23

3.9.3.3

Class 1 Pressurizer Safety Relief Valves

The pressurizer safety relief valves (PSRVs) are designed to provide overpressure
protection for the RCPB. The PSRVs connect to nozzles on the top head of the
pressurizer and discharge through connected piping to the pressurizer relief tank. The
PSRVs, in conjunction with the main steam safety valves (MSSVs), prevent the RCPB
from exceeding 110 percent of its design pressure with only safety classified systems in
operation and the failure of the PSRV considered at the lowest set point. The PSRVs
and their pilot operators are qualified to operate in saturated steam, water, and steam
and water mixtures in hot or cold conditions. They are also designed to operate in hot
conditions without electric or instrumentation and controls (I&C) inputs and are
designed so that the I&C and power supply to the PSRV pilot operator will operate in
the event of a single failure during cold shutdown conditions.

Details on the design of the PSRVs are provided in Sections 5.2.2 and 5.4.13.

Class 2 Pressure Relief Devices

The MSRIVs and the MSSVs are ASME Code, Section III, Class 2 pressure relief
devices. The MSRIVs and the MSSVs provide overpressure protection for the
secondary side of the steam generators. These valves are designed to the requirements
of Subarticle NC-3500 of the ASME Code and ANSI B16.34 (Reference 3). Additional
information on the MSRIVs and the MSSVs is provided in Section 10.3.

Pressure Relief Device Discharge System Design and Analysis

ASME Code, Section III, Appendix O describes two types of discharge systems for
pressure relief devices: open discharge systems and closed discharge systems. An open
discharge system discharges fluid directly to the atmosphere or to a vent pipe that is
open to the atmosphere. A closed discharge system is hard piped to a distant location
or closed tank. ASME Code, Section III, Appendix O also describes the layout
considerations and limits for both types of systems, as well as design equations and
considerations for analysis of these systems. The U.S. EPR design complies with these
requirements.

Pump and Valve Operability Assurance

ASME Code Class 1 pump and valve design loadings and stress limits are addressed in
Section 3.9.3.1.2. Similarly, ASME Code Class 2 and 3 pump and valve design loadings
and stress limits are described in Section 3.9.3.1.3. A list of active safety-related pumps
and valves is provided in Section 3.9.6. The design stress limits are described in
Section 3.9.3.1. Environmental qualification of safety-related pumps and valves is
described in Section 3.11.
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3.9.3.31

3.9.3.3.2

Pump Operability

Pump operability is established initially by subjecting the pumps to factory tests prior
to installation. These factory tests are followed by post-installation testing in the
plant. Factory tests include a hydrostatic test for pressure retaining parts, pump seal
leakage tests to the hydrostatic test pressure, and performance tests to establish pump
head requirements. Post-installation testing includes cold hydrostatic tests and hot
functional tests as part of the piping system testing. Section 3.9.6 provides a
description of the functional design and qualification provisions and inservice testing
(IST) programs for safety-related pumps.

Seismic testing of safety-related active pumps is in accordance with IEEE Std 344!
(Reference 4) or by an analysis that demonstrates that seismic deflections do not cause
the rotor to bind or cause other unacceptable damage to critical pump parts. Section
3.10 provides the details of seismic qualification.

Active Valve Operability

Active valve operability is established initially by subjecting the valves to factory tests
prior to installation. These tests are followed by post-installation testing in the plant.
Factory tests include a shell hydrostatic test, a valve closure test, and a performance
test to verify correct opening and closing of the valve. In addition to the factory tests,
other post-installation tests are performed on these valves, including cold hydrostatic
tests, hot functional tests, periodic inservice inspections, and periodic inservice
operational tests.

In addition to the valve qualifications noted above, a representative sample of each
valve type is tested for operability during a simulated plant condition event. The valve
is mounted so that it conservatively bounds possible plant mounting orientations. The
valve includes operators, limit switches, and pilot valves that are normally attached to
the valve in the plant. Section 3.10 provides the details of seismic qualification.

An equivalent static load representing the faulted load is applied to the top of the
bonnet, and the pressure is increased until the valve actuates. A successful actuation
within the design setpoint requirements verifies its operational overpressurization
capabilities during a condition event.

The above methods demonstrate that active plant valves perform their safety-related
functions during postulated events. Section 3.9.6 also provides a description of the

1. Section 3.11 provides the justification for the use of the latest version of the IEEE standards referenced in this
section that have not been endorsed by existing Regulatory Guides. AREVA NP maintains the option to use current
NRC-endorsed versions of the IEEE standards.
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3.9.34

3.9.3.4.1

3.9.3.4.2

3.9.34.3

3.9.34.4

3.9.34.5

3.9.3.4.6

functional design and qualification provisions and IST programs for safety-related
valves.

Component Supports

Load combinations, system operating transients, stress limits, and deformation limits
for component supports are described in Section 3.9.3.1. Section 3.9.3.1 also describes
the design and structural integrity of Class 1 linear-type and plate-and-shell-type
support structures, in accordance with the criteria in RGs 1.124 and 1.130.

Component, Piping and Instrumentation Line Support Design

As described in Sections 3.9.3.1.6 through 3.9.3.1.8, core support structures and ASME
Code Class 1, 2, and 3 component and piping supports meet the stress criteria of the
ASME Code, using the loadings and combinations outlined in the corresponding tables
for each of those sections. Additional information regarding these criteria is provided
in Section 6 of Reference 2.

Jurisdictional Boundaries

The jurisdictional boundaries for pipe supports, including piping analyzed to ANSI
B31.1 (Reference 5), are described in Section 6.2 of Reference 2.

Pipe Support Baseplate and Anchor Bolt Design

Pipe support baseplate and anchor bolt design is described in Section 6.4 of Reference
2.

Use of Energy Absorbers and Limit Stops

The use of energy absorbers and gapped rigid supports (limit stops) is addressed in
Section 6.5 of Reference 2.

Use of Snubbers

Snubber supports for piping systems are described in Section 6.6 of Reference 2.
Section 3.9.6 provides a description of the functional design and qualification
provisions and IST programs for snubbers.

Pipe Support Stiffness

Support stiffness used in piping analysis models is described in Section 6.7 of Reference
2. Deflection checks are performed as described in Section 6.7 of Reference 2.
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3.9.34.7

3.9.34.8

3.9.34.9

3.9.3.4.10

3.9.3.4.11

3.9.3.4.12

3.9.34.13

3.9.3.5

Seismic Self-Weight Excitation

Seismic self-weight excitation, including the response of the support structure to SSE
loadings, is described in Section 6.8 of Reference 2.

Design of Supplemental Steel

The design of supplemental steel is described in Section 6.9 of Reference 2.

Pipe Support Gaps and Clearances

The use of pipe support gaps in the piping analysis is described in Section 6.11 of
Reference 2.

Instrumentation Line Support Criteria

Instrumentation line support criteria are described in Section 6.12 of Reference 2.

Pipe Deflection Limits

Pipe deflection limits are described in Section 6.13 of Reference 2.

Load Combinations and Stress Limits for Buried Piping

As noted in Section 3.10 of Reference 2, Code Class 2 and 3 Seismic Category I buried
piping systems are analyzed for pressure, weight, thermal expansion, and seismic loads
using dynamic or equivalent static load methods. Further information on this analysis
is provided in Section 3.10 of Reference 2. Table 3-4 of Reference 2 provides the

design conditions, load combinations, and stress criteria for the qualification of buried

piping.
Model Isolation Methods

The overlap region and influence zone model isolation methods are used to divide
large seismic piping systems that cannot be separated by structural methods or
decoupling criteria. These methods are similar, in that a section of the piping system is
used as the boundary of the models. These methods are further described in Section
5.4.3 and Figure 5-3 of Reference 2.
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Table 3.9.3-1—Load Combinations and Acceptance Criteria for ASME Class 1 Components™ '8

Sheet 1 of 3
Service Service Acceptance
Condition Level Category Loading or Stress Component Criteria?
Design - General Primary Membrane Design Pressure, Design Mechanical Load* NB-3221.1
Stress Intensity (SI)3
Local Membrane Design Pressure, Design Mechanical Load* NB-3221.2
SI3
Primary Membrane Plus Design Pressure, Design Mechanical Load* NB-3221.3
Primary Bending SI3
External Pressure Design Pressure - External NB-3221.4
Special Stress Limits® Design Pressure, Design Mechanical Load* NB-3227
Normal A Primary Plus Secondary SI Coincident Level A Service Pressure, Applied Mechanical NB-3222.2
Load®, General Thermal Stresses
Alternating SI (Fatigue Range of Level A: Service Pressure, Applied Mechanical NB-3222.4
Usage)”8? Load®, General and Local Thermal Stresses, Gross and Local
Structural Discontinuity Stresses
Thermal Stress Ratchet Cyclic Thermal Stress NB-3222.5
Special Stress Limits’ Coincident Level A Service Pressure, Applied Mechanical NB-3221
Load®
Deformation Limits As Set Forth in the Design Specification NB-3222.610
Tier 2 Revision 0 Page 3.9-39



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 3.9.3-1—Load Combinations and Acceptance Criteria for ASME Class 1 Components™ 2

Sheet 2 of 3
Service Service Acceptance
Condition Level Category Loading or Stress Component Criteria?
Upset B General Primary Membrane SI® |Coincident Level B Service Pressure, Applied Mechanical NB-3223(a)(1)
Load®
Local Membrane Coincident Level B Service Pressure, Applied Mechanical NB-3223(a)(1)
SI3 Load®
Primary Membrane Plus Coincident Level B Service Pressure, Applied Mechanical NB-3223(a)(1)
Primary Bending SI3 Load®
Primary Plus Secondary SI Coincident Level B Service Pressure, Applied Mechanical NB-3223(a)(1)
Load®, General Thermal Stresses
Alternating SI (Fatigue Range of Level B: Service Pressure, Applied Mechanical NB-3223(a)(1)
Usage)”#? Load®!!, Earthquake Inertial Load!"!213, General and Local
Thermal Stresses, Gross and Local Structural Discontinuity
Stresses
Thermal Stress Ratchet Cyclic Thermal Stress NB-3223(a)(1)
Special Stress Limits’ Coincident Level B Service Pressure, Applied Mechanical NB-3227
Load®
Deformation Limits As Set Forth in the Design Specification NB-
3223(a)(3)™°
Emergency'* C General Primary Membrane SI* |Coincident Level C Service Pressure, Applied Mechanical NB-3224.1
Load®
Local Membrane SI3 Coincident Level C Service Pressure, Applied Mechanical NB-3224.1
Load®
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Table 3.9.3-1—Load Combinations and Acceptance Criteria for ASME Class 1 Components™ 2

Sheet 3 of 3
Service Service Acceptance
Condition Level Category Loading or Stress Component Criteria?
Emergency'* C Primary Membrane Plus Coincident Level C Service Pressure, Applied Mechanical NB-3224.1
Primary Bending SI3 Load®
External Pressure Design Pressure — External NB-3224.2
Special Stress Limits® Coincident Level C Service Pressure, Applied Mechanical NB-3224.3
Load®
Deformation Limits As Set Forth in the Design Specification NB-3224.610
Faulted!® D Primary SI3 Coincident Level D Service Pressure, Applied Mechanical NB-3225(a)
Load®!!, Earthquake Inertial Load!!!3, Loss-of-Coolant
Accident!!3 and Secondary Side Pipe Rupture!""!3 loads (due
to Internal Decompression Wave, Thrust, Jet Impingement,
Asymmetric Cavity Pressure, Pipe Impact), Internal Hazard
(Missile Impact) Load!!
Special Stress Limits’ Coincident Level D Service Pressure, Applied Mechanical NB-3227
Load®
Pressure N/A General Primary Membrane SI® |Coincident Test Pressure, Applied Mechanical Load® NB-3226(b)
Testing 617
Primary Membrane Plus Coincident Test Pressure, Applied Mechanical Load® NB-3226(c)
Primary Bending SI3
External Pressure Test Pressure - External NB-3226(d)
Special Stress Limits® Coincident Test Pressure, Applied Mechanical Load® NB-3227
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Notes:

1.

The information in this table pertains to the analysis of Class 1 components. Analysis of Class 1 bolting is not explicitly
addressed in this table, except that the loading to be considered in the analysis of the bolting is as shown in the table. In
addition to these loads, bolt preload is considered in the stress analysis of the bolting, as appropriate. Acceptance criteria
for bolting are given in Subsubarticle NB-3230 of Section III of the ASME Boiler and Pressure Vessel Code.

Acceptance Criteria are taken from the referenced section or appendix in Section III of the ASME Code. Per Paragraph
NB-3228 in Section III of the ASME Code, where certain of the design/normal/upset/emergency service condition or
special stress limit criteria are not met, plastic analysis methods may be used to qualify the component in question.

The general primary membrane, local membrane, and primary membrane plus primary bending stress intensities (i.e., the
primary stress intensities) exclude secondary and peak stresses.

Design mechanical loads are Service Level A applied mechanical loads (see Note 6) which are selected such that when
they are combined with the effects of Design Pressure, they produce the highest primary stresses of any coincident
combination of loadings for which Level A service limits are designated. This is an important consideration when design
pressure and applied mechanical load produce stresses of opposite sign.

Special stress limits are considered for design condition, all service levels, and test conditions. These limits apply to
bearing loads, pure shear, progressive distortion of non-integral connections, triaxial stress, nozzle-piping transitions,
application of elastic analysis for stresses beyond the yield strength, and to requirements for specially designed welded
seals. See Paragraph NB-3227 of Section III of the ASME Code.

Applied mechanical loads are loads applied to the component at supports, restraints, and component nozzles. Component
nozzle loads consist of deadweight load, thermal expansion load, steady state flow load and dynamic fluid load imposed by
the attached piping. Loads on the components at their interfaces with supports and restraints consist of deadweight load,
thermal expansion load, steady state flow load, and dynamic fluid load imposed by the supports and restraints. Thermal
expansion loads applied to the component nozzles by the attached piping are considered to produce primary stresses
within the limits of reinforcement of a nozzle, and secondary stresses outside the limits of reinforcement.

If the requirements of Subsubparagraph NB-3222.4(d) in Section III of the ASME Code are met, the component in
question may be exempted from fatigue analysis. When evaluating exemption from fatigue for Service Level B, Service
Level A limits are used (see Subsubparagraph NB-3223(a)(2) in Section III of the ASME Code.

Tier 2

Revision 0 Page 3.9-42



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

10.

11.

12.

13.

14.

15.

Ranges of Level A and Level B service pressure, general and local thermal stresses, as well as gross and local structural
discontinuity stresses, which result from system operating transients (i.e., pressure and thermal transients) are considered
in the fatigue calculations. Cyclic loading due to applied mechanical load and earthquake inertial load is also considered
in the fatigue calculations.

The cumulative fatigue usage factor is calculated by summing the Level A and Level B fatigue usage. If applicable, fatigue
usage from Level C and pressure testing conditions are also included in the calculation of the cumulative usage factor (see
Notes 14 and 17).

Limits on deformation, if any, are given in the component design specification.

Loads due to dynamic events are combined considering the time phasing of the events (i.e., whether the loads are
coincident in time). When the time phasing relationship can be established, dynamic loads may be combined by the
square-root-sum-of-the-squares (SRSS) method, provided it is demonstrated that the non-exceedance criteria given in
NUREG-0484 are met. When the time phasing relationship cannot be established, or when the non-exceedance criteria
in NUREG-0484 are not met, dynamic loads are combined by absolute sum. SSE and high energy line break (loss-of-
coolant accident (LOCA) and secondary side pipe rupture) loads are always combined using the SRSS method.

The earthquake inertial load used in the Level B Alternating stress intensity calculations is taken as 1/3 of the peak SSE
inertial load or as the peak SSE inertial load. If the earthquake inertial load is taken as the peak SSE inertial load, then 20
cycles of earthquake loading shall be considered. If the earthquake inertial load is taken as 1/3 of the peak SSE inertial
load, then the number of cycles to be considered for earthquake loading shall be 300 (the equivalent number of 20 full SSE
cycles as derived in accordance with IEEE Std 344).

Earthquake inertial load and high energy line break load (LOCA and secondary side pipe rupture load) include both the
load applied to the component by external attachments (piping, supports, restraints) and any load induced by the
acceleration of the component itself.

If a component is subjected to more than 25 emergency condition transient cycles which result in an alternating stress
intensity (S,) value greater than that for 10° cycles, as determined from the applicable fatigue design curves of Figures I-9.0
in Section III of the ASME Code, then those cycles in excess of 25 are included in the fatigue calculation that determines
the cumulative usage factor. See Paragraph NB-3113 in Section III of the ASME Code.

The rules given in Appendix F of Section III of the ASME Code are used for analysis of faulted service condition loading
(see Paragraph NB-3225(a) in Section III of the ASME Code).
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16. If the calculated pressure (including static head) at any point within a component exceeds 1.06 times the required test
pressure, as calculated per Paragraph NB-6221 of Section III of the ASME Code, stress intensities are calculated using all
loadings that exist during the test. See Paragraph NB-3226(a) in Section III of the ASME Code.

17. If a component is subjected to more than 10 pressure testing cycles which result in an alternating stress intensity (Sa) value
greater than that for 10° cycles, as determined from the applicable fatigue design curves of Figures I-9.0 in Section III of
the ASME Code, then those cycles in excess of 10 are included in the fatigue calculation that determines the cumulative
usage factor. See Paragraph NB-3226(e) in Section III of the ASME Code.

18. Large valves (i.e., those valves with inlet piping connections larger than 4-inch NPS) in the Class 1 piping systems are
designed according to the standard design rules given in Subparagraph NB-3512.1 or the alternate design rules given in
Subparagraph NB-3512.2. Small valves (i.e., those valves with inlet piping connections 4-inch NPS or smaller) in the Class
1 piping systems are designed according to the standard design rules given in Subparagraph NB-3513.1 or the alternate
design rules given in Subparagraph NB-3513.2.
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Table 3.9.3-2—Load Combinations and Acceptance Criteria for ASME Class 2 and 3 Components

Service

Loading Condition Levels Loads?® Stress Criteria?*
Design/Normal -/A Sustained Loads: Pressure, Weight, Other Mechanical Loads NC/ND-3300, Vessels
NC/ND-3400, Pumps
NC/ND-3500, Valves
Upset B Occasional Loads: Pressure, Weight, Thermal Effects, NC/ND-3300, Vessels
Dynamic Fluid Loads!, Wind® NC/ND-3400, Pumps
NC/ND-3500, Valves
Emergency C Occasional Loads: Pressure, Weight, Thermal Effects, NC/ND-3300, Vessels
Dynamic Fluid Loads!, Tornado’ NC/ND-3400, Pumps
NC/ND-3500, Valves
Faulted D Occasional Loads: Pressure, Weight, Thermal Effects, DFL!, NC/ND-3300, Vessels
SSE Inertia, Pipe Break NC/ND-3400, Pumps
NC/ND-3500, Valves

Notes:

1. Dynamic fluid loads (DFL) are occasional loads such as safety and relief valve thrust, steam hammer, water hammer, or
other loads associated with plant upset or faulted condition as applicable.

2. ASME Code, Section III.

3. Dynamic loads are combined by the SRSS method.

4. SECY-93-087, “Policy, Technical, and Licensing Issues Pertaining to Evolutionary and Advanced Light-Water Reactor
(ALWR) Designs,” Paragraph 9, ‘Elimination of Operating Basis Earthquake,” Nuclear Regulatory Commission, July 21,
1993.

5. Wind and tornado loads are not combined with earthquake loading.
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Table 3.9.3-3—Load Combinations and Acceptance Criteria for ASME Core Support Structures’

Sheet 1 of 3
Service | Service
Condition | Level Category Loading or Stress Component Acceptance Criteria?
Design - General Primary Membrane |Design Pressure Difference, Design Mechanical Load* NG-3221.1
Stress Intensity (SI)3
Primary Membrane Plus Design Pressure Difference, Design Mechanical Load* NG-3221.2
Primary Bending SI3
External Pressure Difference |Design Pressure Difference - External NG-3221.3
Special Stress Limits® Design Pressure Difference, Design Mechanical Load* NG-3221
Normal A Primary Membrane Plus Coincident Level A Service Pressure Difference, NG-3222.1
Primary Bending SI® Applied Mechanical Load®
Primary Plus Secondary SI  |Coincident Level A Service Pressure Difference, NG-3222.2
Applied Mechanical Load®, General Thermal Stresses
Expansion SI Thermal Expansion Load, Thermal Anchor Motion NG-3222.3
Load
Alternating SI (Fatigue Range of Level A: Service Pressure Difference, Applied NG-3222.4
Usage)”®? Mechanical Load®, General and Local Thermal Stresses,
Gross and Local Structural Discontinuity Stresses
Thermal Stress Ratchet Coincident Level A Service Pressure Difference, Cyclic NG-3222.5
Thermal Stress
Special Stress Limits’ Coincident Level A Service Pressure Difference, NG-3222
Applied Mechanical Load®
Normal A Deformation Limits As Set Forth in the Design Specification NG-3222.610
Tier 2 Revision 0 Page 3.9-46



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 3.9.3-3—Load Combinations and Acceptance Criteria for ASME Core Support Structures’

Sheet 2 of 3
Service | Service
Condition Level Category Loading or Stress Component Acceptance Criteria?
Upset B Primary Membrane Plus Coincident Level B Service Pressure Difference, Applied NG-3223(a)
Primary Bending SI3 Mechanical Load®
Primary Plus Secondary S.I |Coincident Level B Service Pressure Difference, Applied NG-3223(a)
Mechanical Load®, General Thermal Stresses
Expansion SI Thermal Expansion Load, Thermal Anchor Motion NG-3223(a)
Load
Alternating SI (Fatigue Range of Level B: Service Pressure Difference, Applied NG-3223(a)
Usage)”8? Mechanical Load®!!, Earthquake Inertial Load!!'2,
General and Local Thermal Stresses, Gross and Local
Structural Discontinuity Stresses
Thermal Stress Ratchet Coincident Level B Service Pressure Difference, Cyclic NG-3223(a)
Thermal Stress
Special Stress Limits’ Coincident Level B Service Pressure Difference, Applied NG-3223(a)
Mechanical Load®
Deformation Limits As Set Forth in the Design Specification NG-3223(a)!®
Emergency C Primary Membrane SI3 Coincident Level C Service Pressure Difference, NG-3224.1 (a)(1)
Applied Mechanical Load®
Primary Membrane Plus Coincident Level C Service Pressure Difference, NG-3224.1 (a)(2)
Primary Bending SI® Applied Mechanical Load®
External Pressure Difference |Design Pressure Difference - External NG-3224.2
Emergency C Special Stress Limits® Coincident Level C Service Pressure Difference, NG-3224.3
Applied Mechanical Load®
Deformation Limits As Set Forth in the Design Specification NG-3224.6°
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Table 3.9.3-3—Load Combinations and Acceptance Criteria for ASME Core Support Structures’

Sheet 3 of 3

Service
Condition

Service
Level Category Loading or Stress Component Acceptance Criteria?

Faulted!?

D Primary SI® Coincident Level D Service Pressure Difference, NG-3225
Applied Mechanical Load®!!, Earthquake Inertial
Load!!!*, Loss-of-Coolant Accident!"!* and Secondary
Side Pipe Rupture!"'* load (due to Internal
Decompression Wave, Thrust, Jet Impingement,
Asymmetric Cavity Pressure)

Special Stress Limits’ Coincident Level D Service Pressure Difference, NG-3225
Applied Mechanical Load®

Notes:

1.

The information in this table pertains to the analysis of RPV core support structures. Analysis of threaded structural
fasteners within the core support structures is not explicitly addressed in this table, except that the loading to be
considered in the analysis of the fasteners is as shown in the table. In addition to these loads, bolt preload is considered in
the stress analysis of the fasteners, as appropriate. Acceptance criteria for threaded structural fasteners within the RPV
core support structures are given in Subarticle NG-3230 of Section III of the ASME Boiler and Pressure Vessel Code.

Acceptance criteria are taken from the referenced section in Section III of the ASME Code. If the criteria in the specified
sections is not met, Plastic Analysis methods may be used to qualify the core support structure in question (see Paragraph
NG-3228 in Section III of the ASME Code).

The general primary membrane and primary membrane plus primary bending stress intensities (i.e., the primary stress
intensities) exclude secondary and peak stresses.

Design mechanical loads are Service Level A applied mechanical loads (see Note 6) and impact loads which are selected
such that when they are combined with the effects of design pressure difference, they produce the highest primary
stresses of any coincident combination of loadings for which Level A service limits are designated. This is an important
consideration when design pressure difference and applied mechanical load produce stresses of opposite sign.
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10.

11.

12.

Special stress limits are considered for design condition and all service level conditions. These limits apply to bearing
loads, pure shear, progressive distortion of non-integral connections, triaxial stress, nozzle-piping transitions, and for
application of elastic analysis for stresses beyond the yield strength. See Paragraph NG-3227 of Section III of the ASME
Code.

Applied mechanical loads are loads applied to the core support structures at their interfaces with the RPV pressure
boundary and internals, as well as those due to pressure drop across the various parts of the core support structures. Loads
on the core support structures at their interfaces with the RPV pressure boundary and internals consist of deadweight
load, thermal expansion load, steady state flow load, and dynamic fluid load imposed by the pressure boundary and
internals.

If the requirements of Subsubparagraph NG-3222.4(d) in Section III of the ASME B Code are met, the core support
structure in question can be exempted from fatigue analysis.

Ranges of Level A and Level B service pressure differences, general and local thermal stresses, as well as gross and local
structural discontinuity stresses, which result from system operating transients (i.e., pressure and thermal transients) are
considered in the fatigue calculations. Cyclic loading due to applied mechanical load and earthquake inertial load is also
considered in the fatigue calculations.

The cumulative fatigue usage factor is calculated by summing the Level A and Level B fatigue usage.
Limits on deformation, if any, are given in the component design specification.

Loads due to dynamic events are combined considering the time phasing of the events (i.e., whether the loads are
coincident in time). When the time phasing relationship can be established, dynamic loads may be combined by the SRSS
method, provided it is demonstrated that the non-exceedance criteria given in NUREG-0484 is met. When the time
phasing relationship cannot be established, or when the non-exceeding criteria in NUREG-0484 are not met, dynamic
loads are combined by absolute sum. SSE and high energy line break (LOCA and secondary side pipe rupture) loads are
always combined using the SRSS method.

The earthquake inertial load used in the Level B alternating stress intensity calculations is taken as 1/3 of the peak SSE
inertial load or as the peak SSE inertial load. If the earthquake inertial load is taken as the peak SSE inertial load then 20
cycles of earthquake loading shall be considered. If the earthquake inertial load is taken as 1/3 of the peak SSE inertial
load, then the number of cycles to be considered for earthquake loading shall be 300 (the equivalent number of 20 full SSE
cycles as derived in accordance with IEEE Std 344).
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13. The rules given in Appendix F of Section III of the ASME B Code are used for analysis of Faulted Service Condition
loading (see Paragraph NG-3225 in Section III of the ASME Code).

14. Earthquake inertial load and high energy line break load (LOCA and secondary side pipe rupture load) include both the
load applied to the RPV core support structures by the RPV pressure boundary and internals as well as any load induced
by the acceleration of the core support structures themselves.
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Table 3.9.3-4—Load Combinations and Acceptance Criteria for ASME Class 1, 2, and 3 Component Supports

Service
Loading Condition Limits Loads?® Stress Criteria?*
Design/Normal -/A Loads: Weight, Thermal Effects, Other Mechanical Loads Table NF-3131(a)-1
Upset B Loads: Weight, Thermal Effects, Dynamic Fluid Loads!, Wind® Table NF-3131(a)-1
Emergency Loads: Weight, Thermal Effects, Dynamic Fluid Loads!, Tornado® Table NF-3131(a)-1
Faulted D Loads: Weight, Thermal Effects, Dynamic Fluid Loads!, SSE Table NF-3131(a)-1
Inertia, Pipe Break
Test N/A Loads: Weight Table NF-3131(a)-1
Notes:
1. DFL are occasional loads such as safety and relief valve thrust, steam hammer, water hammer, or other loads associated
with plant upset or faulted condition as applicable.
2. Table NF-3131(a)-1 of the ASME Code, Section III, Subsection NF provides a cross-reference to various sections of NF for
stress allowables for specific types of component supports.
3. Dynamic loads are combined by the SRSS method.
4. SECY-93-087, “Policy, Technical, and Licensing Issues Pertaining to Evolutionary and Advanced Light-Water Reactor
(ALWR) Designs,” Paragraph 9, ‘Elimination of Operating Basis Earthquake,” Nuclear Regulatory Commission, July 21,
1993.
5. Wind and tornado loads are not combined with earthquake loading.

Tier 2

Revision 0 Page 3.9-51



	3.9.3 ASME Code Class 1, 2, and 3 Components, Component Supports, and Core Support Structures
	3.9.3.1 Loading Combinations, System Operating Transients, and Stress Limits
	3.9.3.1.1 Loads for Components, Component Supports, and Core Support Structures
	Pressure
	Deadweight
	Thermal Expansion
	Seismic
	System Operating Transients
	Wind and Tornado
	Pipe Break
	Friction
	Minimum Pipe Support Design Loads
	Thermal Stratification, Cycling, and Striping
	Environmental Fatigue

	3.9.3.1.2 Load Combinations and Stress Limits for Class 1 Components
	3.9.3.1.3 Load Combinations and Stress Limits for Class 2 and 3 Components
	3.9.3.1.4 Load Combinations and Stress Limits for Class 1 Piping
	3.9.3.1.5 Load Combinations and Stress Limits for Class 2 and 3 Piping
	3.9.3.1.6 Load Combinations and Stress Limits for Core Support Structures
	3.9.3.1.7 Load Combinations and Stress Limits for Class 1, 2, and 3 Component Supports
	3.9.3.1.8 Load Combinations and Stress Limits for Class 1, 2, and 3 Pipe Supports
	3.9.3.1.9 Piping Functionality

	3.9.3.2 Design and Installation of Pressure-Relief Devices
	3.9.3.2.1 Class 1 Pressurizer Safety Relief Valves
	3.9.3.2.2 Class 2 Pressure Relief Devices
	3.9.3.2.3 Pressure Relief Device Discharge System Design and Analysis

	3.9.3.3 Pump and Valve Operability Assurance
	3.9.3.3.1 Pump Operability
	3.9.3.3.2 Active Valve Operability

	3.9.3.4 Component Supports
	3.9.3.4.1 Component, Piping and Instrumentation Line Support Design
	3.9.3.4.2 Jurisdictional Boundaries
	3.9.3.4.3 Pipe Support Baseplate and Anchor Bolt Design
	3.9.3.4.4 Use of Energy Absorbers and Limit Stops
	3.9.3.4.5 Use of Snubbers
	3.9.3.4.6 Pipe Support Stiffness
	3.9.3.4.7 Seismic Self-Weight Excitation
	3.9.3.4.8 Design of Supplemental Steel
	3.9.3.4.9 Pipe Support Gaps and Clearances
	3.9.3.4.10 Instrumentation Line Support Criteria
	3.9.3.4.11 Pipe Deflection Limits
	3.9.3.4.12 Load Combinations and Stress Limits for Buried Piping
	3.9.3.4.13 Model Isolation Methods

	3.9.3.5 References
	Notes:




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


