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Question 03.07.02-64:
Follow Up to RAI 248, Question 03.07.02-53:

The applicant has proposed utilizing a lateral-force resisting system (LFRS) with a controlled
collapse zone as the design basis for the NAB under an SSE event. In order for the staff to
evaluate the acceptability of this design feature and whether it meets Acceptance Criteria 8 of
SRP 3.7.2, the staff is requesting the following additional information:

1. The design codes applicable to the LFRS and the controlled collapse zone.
2. A detailed description of the LRFS and the controlled collapse zone.

3. Figures that depict the physical dimensions of the LFRS and the collapse zone of the
NAB.

4. A description of the loads and the loading combinations applicable to each portion of the
building.

5. A description of the methods used to control the collapse of the non-seismic portion of
the NAB in such a way that the collapse zone does not impact a Category | structure or
reduce the structural integrity of the LFRS.

6. A description of the seismic analysis method including assumptions, description of the
model, description and point of application of the seismic input, and a description of how
the seismic loads are determined and applied to the NAB structure.

7. A description of the method used to calculate the seismic displacement of the NAB from
which it is concluded that the gap between the NAB and Safeguard building (SB4) and
the gap between the NAB and Fuel Building is sufficient to prevent an interaction with
these adjacent Category | structures.

8. The results of an analysis that demonstrates that the NAB does not slide or overturn into
adjacent Category | structures.

9. The interaction between the LFRS and the controlled collapse zone including the
collapse or impact loads that are expected to be applied to the LFRS by the collapse
zone.

10. The interaction between the NAB and the RWB including a detailed description of how
the NAB prevents an indirect transfer of load from the RWB to Seismic Category |
structures. Include in your response a description of the loads that will be transmitted to
the NAB by a failure of the RWB and describe how these loads will be accounted for in
the design of the LFRS.

11. Examples of a LFRS and collapse zone design concept used in the seismic design of
structures that have been built especially structures at nuclear power plants.

Response to Question 03.07.02-64:

AREVA NP will not use a lateral-force resisting system (LFRS) with a controlled collapse zone
for the Nuclear Auxiliary Building (NAB). Instead, the NAB is analyzed to safe shutdown
earthquake (SSE) load conditions and designed to Seismic Category | codes and standards so
that the margin of safety is equivalent to that of a Category | structure with the exception of
sliding and overturning criteria. Because the NAB does not have a safety function, it may slide
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or uplift provided that the gap between the NAB and any Category | structure is adequate to
prevent interaction. Consequently, no answer is provided for items 1, 2, 3, 5, 9, and 11 of the
question.

In addition, AREVA will address Items 7 and 8, interaction between the NAB and Seismic
Category | structures, in the response to RAI 335 Question 03.08.04-09.

For the remaining items:

4. The NAB is analyzed and designed using the independent loads and load combinations
found in the design codes applicable to Category | structures.

6. NAB seismic analysis is performed in accordance with U.S. EPR FSAR Tier 2, Section
3.7.2. U.S. EPR FSAR Tier 2, Section 3.7.1 includes seismic inputs for Category |
structural design. The NAB is analyzed and designed for the same seismic inputs as
Category | structures.

10. Postulation of the Radioactive Waste Processing Building (RWPB) (a Non-Seismic,
Category | structure) collapse and load transfer through the NAB (a Category |l
structure) to a Category | structure is not required by NRC regulation or guidance.
Nevertheless, a qualitative discussion on this postulated interaction is presented:

The RWPB is a reinforced concrete shear wall structure designed in accordance with
RW-lla criteria as set forth by RG 1.143 and is not adjacent to a Seismic Category |
structure. It is designed using the codes associated with Category | structures and
analyzed for %2 SSE. This provides significant lateral force resistance capacity, thus
catastrophic collapse of the RWPB during an SSE event is improbable. The NAB is a
reinforced concrete structure located adjacent to the RWPB. The NAB is designed using
Seismic Category | structural design codes and analyzed to full SSE, which yields an
inherently robust design. In the event that the RWPB collapsed and impacted the NAB,
damage to the NAB would be limited. Thus, there is no potential for the RWPB to
interact with NI structures.

FSAR Impact:

U.S. EPR FSAR Tier 2, Table 3.2.2-1 and Sections 3.7.2.8 and 3.7.2.3.3 will be revised as
described in the response and indicated on the enclosed markup.
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Question 03.07.03-38:
Follow Up to RAI 215, Question 03.07.03-32:

In its markup of the FSAR the applicant has identified two approaches for non seismic SSC that
could impact a Seismic Category | SSC. In the first approach, if the non seismic SSC can
impact a Seismic Category | SSC, an evaluation is performed to determine if the target has
significant structural integrity to withstand impact without loss of ability to perform its safety-
related function. Since there is a risk that the Seismic Category | SSC may not be able to
perform its safety-related function due to the impact of a non seismic SSC, the applicant is
requested to provide an example of how such an interaction evaluation will be performed and
include this information in the FSAR. In addition, the ability of an SSC to perform its safety
related function goes beyond maintaining its structural integrity. If the SSC performs a control
function, that function could be impaired by the impact of the non-seismic SSC which could
cause an unacceptable acceleration or vibration of the safety-related SSC. The applicant needs
to address this condition of interaction and describe how it will be evaluated.

In the second approach, if an unacceptable interaction can occur between a Seismic Category |
SSC and non seismic SSC, the non seismic SSC is classified as Seismic Category Il. These
are then “analyzed and supported so that an SSE event does not cause an unacceptable
interaction with the Seismic Category | item, in accordance with the provisions of SRP 3.7.2-
SAC 1I-8.” In this approach the applicant inits response states that the full SSE load is applied
to the Seismic Category Il SSC. However this is not stated in the FSAR. As it appears that it is
acceptable for some type of interaction to occur under this approach, the applicant needs to
describe under what types of situations this might be used and give examples of its application.
The applicant should include in the FSAR and in its response the following information:

How the SSE load acting on the non-seismic SSC is determined.
How the impact load is calculated on the Seismic Category | SSC.

How it is determined that the Seismic Category | SSC maintains its safety function and
that the seismic qualification of the component or piece of equipment is not invalidated.

4. How it is assured that after impact that the non-seismic SSC doesn’t collapse or fall on
the Seismic Category | SSC.

5. The code and code allowables that apply to Seismic Category || SSCs subjected to the
SSE loads.

Response to Question 03.07.03-38:

If any part of a Seismic Category | subsystem lies within the impact zone of a non-Seismic
Category | subsystem component, one of the following methods is used to prevent the Seismic
Category | subsystem from losing functionality as a result of impact from the non-Seismic
Category | component during the SSE event:

1. The two components are isolated from one another so that interaction will not occur.

2. The Seismic Category | subsystem is analyzed to confirm that its safety function is not lost
as a result of impact from a non-Seismic Category | component during the SSE event. An
impact analysis assumes the non-Seismic Category | component falls from a static state and
impacts the Seismic Category | component concurrent with SSE loading. Impact loads are
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determined in accordance with SRP 3.5.3.11.2 and locally added to the analyzed stress of
the Seismic Category | subsystem for all load combinations that include seismic. Code
allowables for the Seismic Category | subsystem with the additional impact load shall not be
exceeded. This method shall not be used for vibratory sensitive Seismic Category |
subsystems. Isolation or application of a restraint system shall be used for vibratory
sensitive Seismic Category | subsystems.

3. Avrestraint system is used to confirm that no interaction occurs between the Seismic
Category | subsystem and the non-Seismic Category | subsystem. The restraint system is
designed to Seismic Category | standards and qualifications and is classified as Seismic
Category Il. Examples of restraint systems are barriers, lanyards, or shields.

During the April 26-30, 2010, NRC audit, it was determined that the response to Question
03.07.03-39, including the subsystem interface criteria added to U.S. EPR FSAR Tier 2, Section
3.7.3.8, applied to piping subsystems. U.S. EPR FSAR Tier 2, Section 3.7.3.8 will be modified to
include piping in the interface criteria.

For clarification, U.S. EPR FSAR Tier 2, Sections 3.7.3, 3.7.3.8, 3.7.3.8.1, and 3.7.3.8.2
references to “seismic” and “non-seismic” subsystems will be changed to “Seismic Category I”
and “non-Seismic Category I”, respectively.

FSAR Impact:

U.S. EPR FSAR Tier 2, Sections 3.7.3, 3.7.3.8, 3.7.3.8.1, and 3.7.3.8.2 will be revised as
described in the response and as indicated on the enclosed mark-ups.
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3.7.2.3.3
[03.07.02-64 >

3.7.2.3.4

the EPGB, modifications are made to the slab stiffness at elevation +51 ft, 6 inches to
accurately represent the stiffness of composite beams. For the ESWB, two additional
modeling features are used:

e Space frame elements are used to simulate the fill support beams and the
distribution header supports.

e Rigid water mass, calculated in accordance with the procedure in ASCE 4-98,
Reference 1 and ACI 350.3 (Reference 3), is lumped on the appropriate basin walls.
Both low water and high water level are separately considered.

Figure 3.7.2-57—Isometric View of GTSTRUDL FEM for Emergency Power
Generating Building and Figure 3.7.2-58—Section View of GTSTRUDL FEM for
Emergency Power Generating Building illustrate an isometric view and a section view
of the 3D FEM of the EPGB. Figure 3.7.2-59—Isometric View of GTSTRUDL FEM for
Essential Service Water Building and Figure 3.7.2-60—Section View of GTSTRUDL
FEM for Essential Service Water Building, depict the 3D FEM of the ESWB.

For walls and slabs, adjustment is made to account for cracked section properties.
Specifically, a value of 0.5E, is typically used to determine out-of-plane stiffness of
these concrete walls and floors. There remains the possibility that the wall stiffness
may be between the fully cracked and uncracked conditions. To bound the dynamic
response in the SSI analysis, SDOF out-of-plane oscillators based on uncracked section
properties are included in the SASSI model at the center of selected slabs and walls.

Seismic Category Il Structures

therequirements for Seismie Category Istruetures-and-membersNon-Seismic Category
I structures with potential to impair the design basis safety function of a Seismic

Category I SSC will be classified as Seismic Category II in accordance with the criteria
identified in Section 3.2.1.2. [[Seismic Category II structures are analyzed to SSE load

conditions and designed to the codes and standards associated with Seismic Category 1
structures so that the margin of safety is equivalent to that of a Category I structure

with the exception of sliding and overturning criteria.]] Because Category II

structures do not have a safety function, they may slide or uplift provided that the gap
between the Category II structure and any Category I structure is adequate to prevent

interaction. Procurement, quality control, and QA requirements for Category II
structures will be performed according to the guidance provided in Section 3.2.1.2.

Conventional Seismic (CS) Structures

The analysis and design of Conventional Seismic building structures shall will be in
accordance with the applicable requirements of the International Building Code (IBC)
(Reference 4) and other codes, as appropriate (see Section 3.2.1.4 for description of CS

Tier 2
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Nuclear Auxiliary Building

Figure 3B-1 shows that the separation gap between the Nuclear Auxiliary Building and

the NI Common Basemat Structures is 18 in. An-evaluation-ofthe potential forseismie-

criteriafor R raetires-are-also-appliedinfina "i Re-ae '.TheNABisclassiﬁed
as an RS structure designed and analyzed to meet the commitments defined for RW-
ITa structures in RG 1.143. The NAB is also classified as Seismic Category 1I due to its
|03.07.02-6 4 Ié potential to interact with a Seismic Category | structure during an SS5k. The NAB 1s
analyzed to SSE load conditions and designed to the codes and standards associated
with Seismic Category I structures so that the margin of safety is equivalent to that of

a Category I structure with the exception of sliding and overturning criteria. Because
the NAB does not have a safety function, it may slide or uplift provided that the gap

between the NAB and any Category I structure is adequate to prevent interaction. The

effects of sliding, overturning, and any other calculated building displacements (e.g.,
building deflections, settlement) must be considered when demonstrating the gap
adequacy between NAB and adjacent Seismic Category I structures.

Tier 2 Revision 2—Interim Page 3.7-97
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[03.07.02-64 |->
1

Evaluation to SSE loads confirms that the NAB to NI common basemat structure

separation gap is sufficient to preclude interaction.

Access Building

AB is a non-Seismic Category I structure for which continued operation during an SSE

event is not required. The AB is classified as Seismic Category II based on its proximity
to the NI, a Seismic Category I structure. [[The AB is analyzed to site-specific SSE load

conditions and designed to the codes and standards associated with Seismic Category I

structures so that the margin of safety is equivalent to that of a Category [ structure

with the exception of sliding and overturning criteria. Because the AB does not have a
safety function, it may slide or uplift provided that the gap between the AB and any
Category I structure is adequate to prevent interaction. The effects of sliding,
overturning, and any other calculated building displacements (i.e. building deflections,
settlement) must be considered when demonstrating the gap adequacy between the

AB and adjacent Category I structures. The separation gaps between the AB and SBs 3
and 4 are 0.98 ft and 1.31 ft, respectively (see Figure 3B-1).]] The walls of the AB are
not physically connected to the SBs except through crossovers (passageways)

providing access to the SBs. SB 3 is protected by the aircraft hazard (ACH) shield wall

which not only protects the structure but also isolates control room personnel from

adverse impact effects. SB 4 is not protected by the ACH shield wall. The crossover

passageways are designed to accommodate the differential displacements without

imparting unacceptable loads to the supporting structures.

A COL applicant that references the U.S. EPR design certification will demonstrate

that the response of the AB to an SSE event will not impair the ability of Seismic

Category I systems, structures, or components to perform their design basis safety
functions.

For COL applicants that have incorporated the conceptual design for the AB presented
in the U.S. EPR FSAR (i.e., [[the AB is analyzed to site-specific SSE load conditions and

designed to the codes and standards associated with Seismic Category I structures so
that the margin of safety is equivalent to that of a Category I structure with the

exception of sliding and overturning criteria]]), this COL item is addressed by

demonstrating that the gap between the AB and adjacent Category [ structures is

Tier 2
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[03.07.02-64 |-

Crossovers from the TB to the NI Common Basemat Structures are supported primarily
by the walls or roof of the ACH shield structure. Seismic interaction through the

crossover is between the TB and the ACH shield structure rather than with SBs 2 and

3. Design measures limit the interaction forces between the NI Common Basemat
Structures and TB transmitted through the crossover structures. The ACH shield

structure and design measures isolate control room personnel from adverse effects of
the interaction forces generated through the crossover structures.

A COL applicant that references the U.S. EPR design certification will demonstrate

that the response of the TB (including SB on the common basemat) to an SSE event

will not impair the ability of Seismic Category I systems, structures, or components to

perform their design basis safety functions.

For COL applicants that have incorporated the conceptual design for the TB presented
in the U.S. EPR FSAR (i.e., [[the TB is analyzed to site-specific SSE load conditions and

designed to the codes and standards associated with Seismic Category I structures so
that the margin of safety is equivalent to that of a Category I structure with the
exception of sliding and overturning criteria]]).this COL item is addressed by
demonstrating that the gap between the TB.and adjacent Category I structures is
sufficient to prevent interaction. The effects of sliding, overturning, and any other
calculated building displacements (i.e.; building deflections, settlement) must be
considered when demonstrating the gap adequacy between the TB and adjacent
Category [ structures.

Radioactive Waste Processing Building

The RWPB has no significant potential to seismically interact with either the NI
Common Basemat Structures or with the nearest Seismic Category I structure not on

the common basemat (i.e., the EPGB) therefore, the RWPB is not evaluated for SSE.

ha NAR 10 langen BAVVAD 2
3 A

A SR Pats

Strueturesfromany-adverseeffeet of eollapse-of the RWPB_The RWPB is a reinforced
concrete shear wall structure designed according to RW-IIa criteria in RG 1.143; thus
it is designed using the codes and standards associated with Category [ structures and
analyzed for 1/2 SSE. This provides significant lateral force resistance capacity, thus

catastrophic collapse of the RWPB during an SSE event is unlikely. The NABisa
reinforced concrete structure located between the RWPB and the NI. The NAB is

Tier 2
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3.7.2.9

designed using the codes associated with Category I structures and analyzed to full
SSE, resulting in an inherently robust design. If the RWPB were to collapse and

impact the NAB, the damage to the NAB would be limited. Therefore, there is no
potential for indirect interaction between the RWPB and the NI structures.

Potential interaction between the RWPB and EPGB is precluded by separation and by
design and site selection and foundation design criteria for the RWPB. The RWPB is
embedded a significant distance below grade and has a clear height above grade of
+52.5 ft, while the clearance between the RWPB and EPGB is at least 49.5 ft (see
Figure 3B-1). Therefore, the separation between the two is only a small distance less
than the height above grade of the RWPB. Failure of the RWPB in such a manner as
to strike the EPGB is not considered credible due to the separation distance and
because of the seismic design for 1/2 SSE loading described above. In addition, site
selection and foundation design criteria for the U.S. EPR standard plant ensure that
the RWPB is founded on competent soils, while the embedded section below grade
provides additional stabilization against rotation.

[[Fire Protection Storage Tanks and Buildings]]

[[The Fire Protection Storage Tanks and Buildings are classified as Conventional
Seismic Structures.]] RG 1.189 requires that a water supply be provided for manual
firefighting in areas containing equipment for safe plant shutdown in the event of a
SSE. [[ThereforestThe fire protection storage tanks and building are designed to
provide system pressure integrity under SSE loading conditions. Seismic load
combinations are developed in accordance with the requirements of ASCE 43-05 using
a limiting acceptance condition for the structure characterized as essentially elastic
behavior with no damage (i.e., Limit State D) as specified in the Standard.]]

The Fire Protection Storage Tanks and Buildings are site-specific structures. A COL
applicant that references the U.S. EPR design certification will provide the seismic
design basis for the sources of fire protection water supply for safe plant shutdown in
the event of a SSE.

Effects of Parameter Variations on Floor Response Spectra

Uncertainties in seismic modeling, due to such items as uncertainties in material
properties, mass properties, concrete cracking under normal loading, and structural
and soil modeling techniques can affect the accuracy of floor response spectra
calculated using any of the approaches for seismic analysis presented in Section 3.7.2.1.
To compensate for the effect of these uncertainties, the ISRS for U.S. EPR Seismic
Category I structures are broadened by +15 percent. These broadened ISRS are used in
the subsequent design of structural elements of those structures, including flexible
floors and walls.

Tier 2
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3.7.3 Seismic Subsystem Analysis

Seismic analysis methodology for U.S. EPR standard plant structural subsystems is
described in this section. The plant structural subsystems include heating, ventilation,
and air conditioning (HVAC) duct, cable tray, conduit, and tubing distribution
systems; equipment and component supports; platforms and support frame structures;
buried piping, tunnrels;-and conduits; yard structures; and atmospheric tanks.
Structural subsystems include structural items that are not directly impacted by
seismic forces imparted through the soil, but are directly impacted by seismic forces as

03.07.03-38| . they are transmitted through the building structure.

addressedin-Seetions3-9-2and-3-12With the exception of Seismic Category I to non-

Seismic Category [ interface criteria in Section 3.7.3.8, seismic analysis for piping
subsystems is addressed in Sections 3.9.2 and 3.12. Seismic and dynamic qualification

methods for mechanical equipment are addressed in Section 3.10. Section 3.11
addresses seismic qualification of electrical equipment. Design criteria for distributed
subsystem supports for piping, HVAC ducts, cable trays, and conduits are contained in
Appendix 3A. Appendix 3C addresses seismic and dynamic analysis of supports for the
reactor coolant system.

As addressed in Section 3.7, the design of the U.S. EPR does not consider explicit
design analysis for the operating basis earthquake (OBE). The requirement for seismic
fatigue through a cyclic load basis of one safe shutdown earthquake (SSE) and five
OBEs is met for the U.S. EPR by consideration of full and fractional SSE events.

Seismic Category I subsystems are designed to withstand the effects of an SSE and
maintain the capability to perform their safety functions. This design is accomplished
by performing seismic analyses for Seismic Category I subsystems using methods in
accordance with 10 CFR 50, GDC 2 and 10 CFR 50, Appendix S, per SRP 3.7.3
(Reference 6). These methods, as described in the following sections, include the
response spectrum method, time history method or, where applicable, the equivalent
static load method.

3.7.31 Seismic Analysis Methods
3.7.311 Response Spectrum Method

The effects of the ground motion during an SSE event are transmitted through
structures to the subsystem at support and equipment anchorage locations. In the
response spectrum method of analysis, values are determined for each mode of the
subsystem from the in-structure response spectra (ISRS). The ISRS represent the
maximum acceleration response of an idealized single-degree-of-freedom damped
oscillator as a function of natural frequency to the vibratory input motion of the
structure.

Tier 2 Revision 2—Interim Page 3.7-293
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03.07.03-38

These modal results are combined with the low frequency modal results using the
methods described in Section 3.7.3.7.1.

For multiply supported systems analyzed using ISM, the rigid range (missing mass)

results will be combined with the low frequency modal results by SRSS, per
Reference 8, Volume 4. All of the provisions of Reference 8 for the ISM method of

analysis will be followed. For ISM, the responses in the rigid range are considered in
phase and combined by algebraic summation and the total rigid response will then be
combined with the modal results by SRSS.

Interaction of Other-Systems-Non-Seismic Category | with-Seismic-Gategory-
SystemsSubsystems

The U.S. EPR uses state-of-the-art computer modeling tools for design and location of
structures, subsystems, equipment, and piping. These same tools are used to minimize
interactions of seismie-and-non-seismie-Seismic Category I and non-Seismic Category I
components, making it possible to protect Seismic Category I subsystems from adverse
non-Seismic Category I subsystem components. n-the-

interactions with

funetien:If any part of Seismic Category I subsystem lies within the impact zone of a
non-Seismic Category I subsystem component, one of the following methods is used to
prevent the Seismic Category I subsystem from losing functionality as a result of
impact from the non-Seismic Category I component during the SSE event.

1. The two components are isolated from one another so that interaction does not
occur.

2. The Seismic Category I subsystem is analyzed to confirm that its safety function is
not lost as a result of impact from a non-Seismic Category I component during the

SSE event. An impact analysis assumes the non-Seismic Category I component
falls from a static state and impacts the Seismic Category I component concurrent
with SSE loading. Impact loads are determined in accordance with SRP 3.5.3.11.2
and locally added to the analyzed stress of the Seismic Category I subsystem for
load combinations that include seismic. Code allowables for the Seismic Category
I subsystem with the additional impact load shall not be exceeded. This method

shall not be used for vibratory sensitive Seismic Category I subsystems. Isolation
or application of a restraint system shall be used for vibratory sensitive Seismic

Category I subsystems.
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3. A restraint system is used to verify that no interaction occurs between the Seismic
@ Category I subsystem and the non-Seismic Category I subsystem. The restraint
system is designed to Seismic Category I standards and qualifications and is
classified as Seismic Category II. Examples of restraint systems are barriers,

lanyards, or shields.

ﬂﬁﬁ—%t&mi&&u-bsysteﬂa—lsﬂﬂeluded—m—fheﬁﬂbsyﬁem—medemor non-Seismic Categogg
subsystems attached to Seismic Category I subsystems, the dynamic effects of the non-
Seismic Category I subsystem are accounted for in the modeling of the Seismic
Category I subsystem. The attached non-Seismic Category I subsystem is classified as
Seismic Category II and is designed to not cause failure of the Seismic Category I
subsystem during a seismic event. Section3.7.3.3 describes decoupling criteria used to
determine if the flexibility of the non-Seismic Category I subsystem is included in the

subsystem model.

I03 070338 Seismic Category I subsystem (ﬁign requirements extend to the first seismic restraint
Wd the system boundary with[non-Seismic Category I|subsystems. In addition
t llowing requirements must be met:

o If the fits€seismic restraint beyond the Seismic Category I subsystem boundary is
an anchor r'n the Category I subsystem in the six degrees of freedom, the
analysis model inchudes the Category I system and any extended portion of the
system which is Cate ;j_-‘- to the anchor defining the analysis boundary. The
subsystem components withinghe. Ralysis boundary will be designed to Seismic
Category I requirements. Loads ffom thelnon-Seismic Category Ilsubsvstem will
be developed as described in Section 55of Reference L.

e Ifthe first seismic restraint cannot be an anchor, thelnon-Seismic Category I |

subsystem and supports beyond this location that affect the Seismic Category I
subsystem dynamic analysis are classified Seismic Category II, included in the
model, and designed to the same requirements as Seismic Category I components.
ads from the[non-Seismic Category Ilsubsystem will be developed as described
in Section5-5.of Reference 1.

03.07.03-38

oundary conditions of the model at the{Seismic Category I to non-Seismic Category I

erface are described in Section 5.5 of Reference 1.

3.7.3.8.1 Isolation of Seismic Category | and Non-Seismic Category | Subsystems
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3.7.3.8.2

Seismic Category I and non-Seismic Category I subsystems is provided by geographical
separation. Isolation eliminates the interaction effects that must be considered for a
Seismic Category I subsystem and minimizes the overall number of impact analyses
performed and restraint systems needed to prevent interaction.

Several routing considerations are used to isolate Seismic Category I and non-Seismic
Category I subsystems. When possible, non-Seismic Category I SSC are not routed in
rooms containing safety-related SSC. If anon-Seismic Category I SSC can not be
completely separated from Seismic Category I SSC, then the non-Seismic Category [
SSC must be restrained or an analysis must be performed to verify that the
functionality of the Seismic Category I SSC is maintained if impacted by the non-
Seismic Category I component during a seismic event.

Interaction Evaluation

that no-pessible-adverse-impaets-oeceurUnrestrained, non-Seismic Category I SSC may
be located in the vicinity of safety-related SSC provided an impact evaluation is
performed and it is determined that functionality of the safety-related SSC is not lost

as a result of impact. In this evaluation, the ren—seismienon-Seismic Category I

components are assumed to fall or overturn as a result of a seismic event. Any safety-
related subsystem or component which may be impacted by the ren—seismienon-
Seismic Category I component is identified as an interaction target and is evaluated to
establish that there is no loss of ability to perform its safety-related function.

The following assumptions and guidelines are used to evaluate rnon-seismienon-

Seismic Category I and seismieSeismic Category [ interactions, resulting from an SSE

seismic event:

Tier 2
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° The!non—SeismiC Category | subsvstem!or component (source) is assumed to fail
igstantaneously at every connection allowing each section to fall or overturn

independently.

The fall trajectory of the source is evaluated for potential impacts. Impact is
assumed for non-Seismic Category I subsystem Jor components within an impact
evaluation zone around the safety-related system or component. If the falling or
owerturning source is outside of the impact zone, no interaction occurs.
Othexwise, the falling source could potentially impact the target.

03.07.03-38

The impact 2qne is defined by the volume extending in such a way that it is wholl

or partially within.a 15-degree angle from the vertical extending from each side of
the Seismic Category | subs§stemlor coml_gonent. The iml_gact evaluation zone does

not need to extend beyond Seismic Category I structures (e.g., walls or slabs).

e| The parameters of the target.are evaluated to determine if it has significant

structural integrity to withstand impact without loss of ability to perform its
safety-related function.

e |The energy of the source impacting the target is evaluated to determine if the
gnergy levelis low enough not to cause adverse impact on the target.

Unrestrained, non-Seismic Category I SSC located in the vicinity of safety-related
SSC.is acceptable if an analysis demonstrates that the weight and configuration of
the non-Seismic Category I SSC, relative to the target, and the trajectory of the
falling non-seismic SSC interaction do not cause unacceptable damage to the

safety-related SSC. Otherwise, the non-Seismic Category I SSC present a hazard,
and are relocated or restrained.

3.7.3.9 Multiply-Supported Equipment and Components with Distinct Inputs

The criteria presented are primarily applicable to distribution subsystems that span
between multiple locations within a structure or between locations in different
structures and, as a result, experience non-uniform support motion. Two conventional
methods are presented: the uniform support motion (USM) method and the
independent support motion (ISM) method. For both methods: relative displacements
at the support points are considered and determined by conventional static analyses, or
conservatively approximated from floor response spectra. When displacements are
determined from floor response spectra, the maximum displacement is predicted by
the following relationship:

Tier 2 Revision 2—Interim Page 3.7-311




<<
  /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 /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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

  /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


