
1 
 

Draft 
 

Request for Additional Information No. 107 (1285, 1256, 1268), Revision 0 
 

10/20/2008 
 

U. S. EPR Standard Design Certification 
AREVA NP Inc. 

Docket No. 52-020 
SRP Section: 03.06.02 - Determination of Rupture Locations and Dynamic Effects Associated with the 

Postulated Rupture of Piping 
SRP Section: 03.09.03 - ASME Code Class 1, 2, and 3 Components 

Application Section: FSAR Ch. 3 
 

QUESTIONS for Engineering Mechanics Branch 2 (ESBWR/ABWR Projects) (EMB2) 
 
03.06.02-1 

Branch Technical Position (BTP) 3-4, Part B, Item A(iv) states that in complex systems 
such as those containing arrangements of headers and parallel piping running between 
headers, the designer should identify and include all such piping within the designated 
run in order to postulate the number of breaks required by the criteria in Item A(iii).  The 
staff did not find in U.S. EPR FSAR Section 3.6.2 the use of this criterion for postulating 
pipe break locations. Clarify if this criterion is applicable to U.S. EPR for postulating pipe 
break locations in high-energy piping. 

 
03.06.02-2 

BTP 3-4, Part B, Items A(i) and B(i) do not allow exclusion from pipe break postulations 
based on systems with complete train separation and redundancy for both high- and 
moderate-energy systems inside and outside the containment, respectively.  However, 
BTP 3-3, Item B.1c, allows such exclusion criteria for systems outside the containment, 
but not for systems inside the containment. In U.S. EPR FSAR Subsection 3.6.2.1.1.4, 
AREVA provides the separation criteria for postulating break and crack locations for 
high-energy systems separated from essential systems and components. It states that 
the criteria in FSAR Subsections 3.6.2.1.1.2 and 3.6.2.1.1.3 are only postulated if the 
consequences of the rupture can be shown to have an environmental effect on the 
essential equipment, such as an increased temperature in a room containing essential 
equipment that results from a high-energy line break in a nearby, separate room.  It 
further states that rupture and target interactions need not be evaluated in cases where 
the essential system targets are in systems with complete train separation and 
redundancy.  Similar criteria are also included in FSAR Subsection 3.6.2.1.2.4 for 
postulating pipe breaks in moderate energy systems. The staff determined that AREVA 
should clarify the criteria presented in FSAR Subsections 3.6.2.1.1.4 and 3.6.2.1.2.4 for 
high- and moderate-energy piping, respectively. Clarify the separation criteria, including 
those systems with complete train separation and redundancy, for systems inside and 
outside the containment for both high- and moderate-energy piping. 

 
03.06.02-3 

BTP 3-4, Part B, Item B(v) [see note 5 on page BTP 3-4-8] defines that piping subject to 
short operational period of time as 2 percent or less of the time the system operates 
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under high-energy system conditions qualify as moderate-energy piping for the major 
operational period. In U.S. EPR FSAR Subsection 3.6.2.1.2.5, AREVA defines that 
leakage cracks, instead of breaks, are postulated in systems that are high-energy for 
only a short operational period of time (i.e., system operates under high energy system 
conditions is 2 percent or less of the time that the system operates under moderate-
energy system conditions, or is less than or equal to 1 percent of the plant operating 
time), and moderate-energy for most of the time.   However, the staff noted that the 
system definition relating to less than or equal to 1 percent of the plant operating time 
will also qualify high-energy systems to be considered as moderate-energy system. 
Provide technical justification for the use of this criterion relating to 1 percent or less of 
the plant operating time and compare this with the criterion relating to 2 percent or less 
of the time system operates under high-energy conditions.  

 
 
03.06.02-4 

In U.S. EPR FSAR Section 3.6.2.2, AREVA states that a COL applicant that references 
the U.S EPR design certification will provide information regarding the implementation of 
the design criteria relating to protective assemblies or guard pipes, including their final 
design and arrangement of the access openings used to examine the process pipe 
welds within such protective assemblies to meet the requirements of the in-service 
inspection program for the plant.  The staff did not find this COL information item 
in FSAR Table 1.8-2. Justify why this COL information item is not included as one of the 
COL information items in FSAR Table 1.8-2. 

 
 
03.06.02-5 

In U.S. EPR FSAR Section 3.6.2.3, AREVA provides details regarding assumptions in 
the piping dynamic analysis. The staff noted that SRP Section 3.6.2, item III.2.A provides 
dynamic analysis criteria and discusses material capacity limitations for a crushable 
material type of whip restraint, while SRP Section 3.6.2, item III.2.B discusses various 
methods of analyses.  In addition, ANSI/ANS-58.2-1988, Section 6.3 presents several 
different types of dynamic analysis methods.  Provide answers to the following: 

 
(a)       Acceptable dynamic models suggested in the SRP include lumped parameter 

analysis models, energy balance analysis models, and static analysis 
models.  Also, alternate analytical approaches are discussed in ANS 
standard Sections 6.3.1 through 6.3.5.  U.S. EPR FSAR Section 3.6.2.3 
presents only two specific approaches: pseudo-dynamic analysis and 
dynamic time-history analysis methods.  Clarify if any other analytical 
(nonlinear) methods and modeling techniques (discussed in the SRP and 
ANS standard) will be used for U.S. EPR plants. 

 
(b)       Discuss acceptable procedures and computer programs (for structural, 

thermo-hydraulic analyses) to be used to calculate the pipe whip dynamic 
responses of the piping.  Also, include those computer codes (if different) to 
be used to evaluate the dynamic effects of essential piping and pipe 
components attached to the broken pipe as described in FSAR Section 
3.6.2.4. 
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(c)       Discuss the validation and verification (V/V) of the computer programs (per 
SRP Section 3.9.1) which the NRC staff has not yet approved. 

 
 
03.06.02-6 

In FSAR Section 3.6.2.3.1, the applicant referred to Section 6.2 of ANSI/ANS 58.2-1988 
for the development of the dynamic jet forces.  The applicant also referred to simplified 
methodology provided in Appendix B of that standard.  In addition, the applicant stated 
that the thermal hydraulic problem is solved using standard computer program or the 
analysis is simplified using the methodology from Appendix B of ANS 58.2 Standard.  
However, the precise physics, numerical methods, and level of validation of the 
referenced computational modeling are not given. The applicant is requested to supply 
some combination of references and written description yielding a complete picture of 
the physics, numeric, and validation status of the intended modeling. The applicant 
should also explain the criteria used to determine when the simplified modeling is to be 
applied and when the more detailed modeling is needed. In addition, the applicant is 
requested to consider the staff’s concerns that are related to ANS 58-2 Standard as 
identified in RAIs 3.6.2-8 through 13.   The applicant is requested to either substantiate 
the validity of the methods of ANS 58.2 for this analysis or to provide and substantiate a 
validated substitute. 

 
 
03.06.02-7 

In U.S. EPR FSAR Section 3.6.2.4.1, AREVA provides criteria for evaluation for jet 
impingement.  Such jet impingements depend on the placement of the target relative to 
the break, the jet energy discharged, the jet shape, and also the target characteristics 
(shape, structural, and dynamic characteristics).  Clarify how the methods discussed are 
applied to safety-related SSCs (for other than piping systems) for establishing their 
structural integrity, and ensuring their operability. 

 
 
03.06.02-8 

(Introduction to RAI 3.6.2-8 through 13 
The staff has considered the recent scrutiny of the ANS 58.2 expanding jet models by 
the Advisory Committee on Reactor Safeguards (ACRS) [Wallis - ADAMS 
ML050830344, Ransom - ADAMS ML050830341], which has revealed several 
inaccuracies that may lead to nonconservative assessments of the strength, zone of 
influence, and space and time-varying nature of the loading effects of supersonic 
expanding jets on neighboring structures.  Wallis and Ransom also point out that initial 
blast waves are unaccounted for in the Standard.  
 
The ACRS review of the ANS 58.2 jet models was motivated by Generic Safety Issue 
(GSI) 191, which addresses the blockage of strainers upstream of emergency sump 
pumps by particulate.  The particulate is formed by fibrous ceramic insulation, which can 
be broken loose by blast waves and/or jets emanating from nearby pipe ruptures.  The 
Wallis and Ransom critiques were cited in ACRS Safety Evaluation letters to the 
Chairman of the NRC (ACRSR-2097 - ML0429203342, and ACRSR-2110  
ML043450346), and are cited in Section III.3 of Rev. 3 of SRP 3.6.2, dated March 2007.  
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Also, examples of inconsistencies between existing standards for simulating the effects 
of LOCAs on neighboring structures are listed in the Knowledge Base for Emergency 
Core Cooling System Recirculation Reliability, February 1996, Issued by the NEA/CSNI, 
http://www.nea.fr/html/nsd/docs/1995/csni-r1995-11.pdf). Although the focus of the 
ACRS and the NEA/CSNI report was on debris generation and sump blockage, their 
comments directly impact the assessments of postulated pipe breaks on neighboring 
SSCs. The following RAIs (3.6.2-8 through 13) summarize the ACRS criticisms that 
relate specifically to possible non-conservatisms in the ANS 58.2.  The applicant is 
advised that, as stated in section III.3 of Rev. 3 of SRP 3.6.2, the ANS 58.2 standard is 
no longer universally acceptable for modeling jet expansion in nuclear power plants.) 
 
 
RAI 3.6.2-8 
In the event of a high pressure pipe rupture, the first significant fluid load on surrounding 
structures would be induced by a blast wave.  A spherically expanding blast wave is 
reasonably approximated to be a short duration transient and analyzed independently of 
any subsequent jet formation.  Since the blast wave is not considered in the ANS 58.2 or 
the EPR FSAR for evaluating the dynamic effects associated with the postulated pipe 
rupture, omission of blast wave considerations is clearly non-conservative.  Explain how 
the effects of blast wave loads on neighboring SSCs will be accounted for. 

 
 
03.06.02-9 

In the characterization of supersonic jets given by ANS 58.2, some physically incorrect 
assumptions underlie the approximating methodology. The model of the supersonic jet 
itself is given in Figures C-1 and C-2 of the Standard and contains references to 
supposedly universal jet characteristics that are not reasonable.  A fundamental problem 
is the assumption that a jet issuing from a high pressure pipe break will always spread 
with a fixed 45 degree angle up to an asymptotic plane and subsequently spread at a 
constant 10 degree angle.  Each of these characteristics is generally inapplicable and far 
from universal.  Initial jet spreading rate is highly dependent on the ratio of the total 
conditions of the source flow to the ambient conditions.  In reality, subsequent spreading 
rates depend, at a given axial position, on the ratio of the static pressure in the 
outermost jet flow region to the ambient static pressure.  In the Standard, the asymptotic 
plane is described as the point at which the jet begins to interact with the surrounding 
environment.  In his critique, Dr. Wallis takes this to mean that the jet is subsonic 
downstream of the asymptotic plane.  In fact, as shown by Wallis and Ransom, 
supersonic or not, the jet is highly dependent on the conditions in the surrounding 
medium, and, at a given distance from the issuing break, will spread or contract at a rate 
depending on the local jet conditions relative to the surrounding fluid pressure.   
 
Supersonic jet behavior can persist over distances from the break far longer than those 
estimated by the standard, extending the zone of influence of the jet, and the number of 
SSCs that could be impacted by a supersonic jet.  For example, tests in the Seimens-
KWU facility in Karlstein, Germany showed that significant damage from steam jets can 
occur as far away as 25 pipe diameters from a rupture (Knowledge Base for Emergency 
Core Cooling System Recirculation Reliability, NEA/CSNI/R (95)11, February 1996, 
Issued by the NEA/CSNI, http://www.nea.fr/html/nsd/docs/1995/csni-r1995-11.pdf).   
 
The applicant is requested to: 
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(a) Explain what analysis and/or testing has been used to substantiate the use of the 
ANS 58.2 Appendix C for defining conservatively which SSCs are in jet paths and the 
subsequent loading areas on the SSCs. 
 
(b) The applicant states in FSAR Section 3.6.1.1.1 that ‘Components that are in the path 
of steam or subcooled liquid that can flash at the break are assumed to fail if they are 
within a distance of ten (10) pipe diameters (broken pipe outside diameter) from the 
break’.  Substantiate this assumption in light of the findings in NEA/CSNI/R (95)11 that 
steam jets can cause significant damage at distances up to 25 pipe diameters. 

 
03.06.02-10 

The ANS 58.2 Standard’s formulas for the spatial distribution of pressure through a jet 
cross-section are incorrect, as pointed out by Wallis and Ransom.  In some cases, the 
Standard’s assumption that the pressure within a jet cross section is maximum at the jet 
centerline is correct (near the break, for instance), but far from the break, the pressure 
variation is quite different, often peaking near the outer edges of the jet.  Applying the 
Standard’s formulas could lead to non-conservative pressures away from the jet 
centerline.   
 
The applicant is requested to: 
 
(a) Explain what analysis and/or testing has been used to substantiate use of ANS 58.2 
Appendix D for defining conservatively the net jet impingement loading on SSCs in light 
of the information presented by Ransom and Wallis (ADAMS ML050830344, ADAMS 
ML050830341), which challenges the accuracy of the pressure distribution models 
presented in ANS 58.2. 
 
(b) Expand the table of all postulated break types (FSAR Table 3.6.1-1 on pages 3.6-12 
to 3.6-13) to include the properties of the fluid internal and external to the ruptured pipe.  
The table should specify what type of jet the applicant assumes will emanate from each 
pipe break – incompressible nonexpanding jet, or compressible supersonic expanding 
jet - along with how impingement forces will be calculated for each jet.  Specific 
examples of jet impingement loading calculations made using the ANS 58.2 Standard for 
the postulated piping breaks in an EPR should be given, along with proof that the 
calculations lead to conservative impingement loads in spite of the cited inaccuracies 
and omissions in the ANS 58.2 models pointed out by Ransom and Wallis. 

 
03.06.02-11 

On FSAR page 3.6-37, the applicant stated that “…the jet impingement load on a target 
is the force exerted on the target by the jet.  This dynamic problem is not only dependent 
on the jet forcing function, but also on the dynamic characteristics of the target in 
question. It can be solved dynamically with a model of the target, and utilizing the jet 
forcing function; however, it can also be solved using an equivalent static approach.”  In 
either approach, there does not appear to be any consideration of potential feedback 
between the jet and any nearby reflecting surface(s), which can increase substantially 
the dynamic jet forces impinging on the nearby target component and the dynamic thrust 
blowdown forces on the ruptured pipe through resonance. 
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The applicant should consider that supersonic expanding jets are known to be unsteady, 
particularly those impinging on nearby structures.  The applicant should examine the 
following reference, “Knowledge Base for Emergency Core Cooling System 
Recirculation Reliability, February 1996, Issued by the NEA/CSNI,”  
(http://www.nea.fr/html/nsd/docs/1995/csni-r1995-11.pdf), which states that tests in 
Germany’s Heissdampfreactor (HDR) showed high dynamic (oscillating) loads in the 
immediate vicinity of breaks. 
 
Free jets are notoriously unsteady and, in the case of supersonic jets, such strong 
unsteadiness will tend to propagate in the shear layer and induce unsteady (time-varying 
oscillatory) loads on obstacles in the flow path. Pressures and densities vary 
nonmonotonically with distance along the axis of a typical supersonic jet and this in turn 
feeds and interacts with shear layer unsteadiness. In addition, for a typical supersonic 
jet, interaction with obstructions will lead to backward-propagating transient shock and 
expansion waves that will cause further unsteadiness in downstream shear layers. 
 
In some cases, synchronization of the transient waves with the shear layer vortices 
emanating from the jet break can lead to significant amplification of the jet pressures and 
forces (a form of resonance) that is not considered in the ANS 58.2 Standard or FSAR 
Tier 2.  Should the dynamic response of the neighboring structure also synchronize with 
the jet loading time scales, further amplification of the loading can occur, including that at 
the source of the jet.  These feedback phenomena are well-known to those in the 
aerospace industry who work with aircraft that use jets to lift off and land vertically [see, 
for example Ho, C.M., and Nosseir, N.S., “Dynamics of an Impinging Jet. Part 1.  The 
Feedback Phenomenon,” Journal of Fluid Mechanics, Vol. 105, pp. 119-142, 1981].  
Some general observations by past investigators are that strong discrete frequency 
loads are observed when the impingement surface is within 10 diameters of the jet 
opening, and that when resonance within the jet occurs, significant amplification of 
impingement loads can result (Ho and Nosseir show a factor of 2-3 increase in pressure 
fluctuations at the frequency of the resonance).  The applicant is requested to: 
 
(a) Provide information that establishes that the applicant’s interpretation of the jet 
impingement force as static is conservative. 
 
(b) Explain whether any postulated pipe break locations are within 10 diameters of a 
neighboring SSC (or barrier/shield), and if so, how jet feedback/resonance and resulting 
dynamic load amplification are accounted for. 
 
(c) Clarify whether dynamic jet loads are to be considered, and if so, using what 
methods.  Also, should the dynamic loading include strong excitation at discrete 
frequencies corresponding to resonance frequencies of the SSC impinged upon, provide 
the basis for assuming a static analysis with a dynamic load factor of two is 
conservative. 

 
 
03.06.02-12 

Explain quantitatively how reflections of jets by neighboring structures will be 
considered. 
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03.06.02-13 

The applicant describes the use of barriers or shields between the postulated rupture 
and essential equipment (FSAR Sections 3.6.2.4.1 and 3.6.2.5.1.1).  If the barriers or 
shields are close to postulated jets, these nearby surfaces can induce feedback and 
resonance within the jets, potentially destroying the barrier or shield.  Explain how the 
barriers or shields will be designed so that they will not be damaged or destroyed by 
dynamic jet resonant loading. 

 
 
03.06.02-14 

In U.S. EPR FSAR Section 3.6.2.4.2, AREVA provides criteria for significant dynamic 
loads and displacements in essential system piping attached to the broken pipe.  A 
factor in the definition of such a dynamic problem is the existence and location of check 
valves in the remaining unbroken piping.  With closing check valves, the faster the 
closing time for the valve the higher the dynamic loading in the remaining piping.  No 
details of this analysis method are included.  Discuss the analysis methods and 
assumptions that will be used to evaluate the dynamic effects of essential system piping 
attached to the broken pipe. 

 
 
03.06.02-15 

U.S. EPR FSAR Section 3.6.2.5.1.2 states that pipe whip restraints are designed for a 
one-time accident event; so they are designed to undergo deformation as long as the 
whipping pipe is fully restrained for the entire time of the blowdown event.  The staff 
noted that the loads to be evaluated in combination with pipe break forces are not 
discussed.  Discuss the loads and load combination methods to be used in the design of 
whip restraints. 

 
 
03.06.02-16 

SRP Section 3.6.2, Item III.4 states that analyses of pipe-break dynamic effects on 
mechanical components and supports should include the effects of both internal reactor 
pressure vessel asymmetric pressurization loads and expanded asymmetric 
compartment pressurization loads, as appropriate, as discussed for pressurized water 
reactor (PWR) primary systems in NUREG-0609.  Explain how the effects of both 
internal RPV asymmetric pressurization loads and expanded asymmetric compartment 
pressurization loads, as appropriate, are included in the analysis of pipe-break dynamic 
effects on mechanical components and supports.  

 
 
03.06.02-17 

10 CFR 52.47(b)(1), which requires that a design certificate application contain the 
proposed inspections, tests, analyses, and acceptance criteria (ITAAC) that are 
necessary and sufficient to provide reasonable assurance that, if the inspections, tests, 
and analyses are performed and the acceptance criteria met, a plant that incorporates 
the design certification is built and will operate with the design certification, the 
provisions of the Atomic Energy Act, and the NRC’s regulations.  As described in SRP 
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14.3.3, Piping Systems and Components – ITAAC, one ITAAC item that should be 
included is to complete a pipe break evaluation report that documents that structures, 
systems, and components (SSCs) that are required to be functional during and following 
an SSE have adequate high-energy pipe break mitigation features.  The design 
description should discuss the criteria used to postulate pipe breaks, the analytical 
methods used to performed pipe breaks, and the methods to confirm the adequacy of 
the results of the pipe break analyses.  The design description should be verified in a 
pipe break analysis report that provides assurance that the postulated pipe break 
analyses have been completed.  The pipe break analysis report shall conclude that, for 
each postulated pipe failure, the reactor can be shut down safely and maintained in a 
safe, cold shutdown condition without offsite power.  Detailed information that supports 
this ITAAC should be contained in FSAR Tier 2 Chapter 3.  Furthermore, an as-built 
reconciliation review of this pipe break analysis report should be included in the ITAAC.  
 
Based on its review of the EPR FSAR, the staff found that the applicant has not provided 
sufficient information related to the pipe break analysis report as described above.  
Specifically, EPR Tier 1 ITAAC Table does not contain any ITAAC item related to pipe 
break analysis report.  In addition, FSAR Tier 2 Chapter 3.6.2 does not contain a section 
that lists/summarizes the specific information that will be included in the pipe break 
analysis report.  Moreover, the applicant did not provide any justification and closure 
milestone for the COL Holder Items identified in FSAR Tier 2, Section 3.6.2 as described 
in RG 1.206 C.III.4.3.  The applicant is requested to: 
 
(a) In Tier 1 ITAAC table, include information regarding the as-built pipe break evaluation 
report.  If the applicant intends to address the completion of as-designed pipe break 
evaluation with the closure of an as-designed ITAAC item, then that ITAAC item should 
also be included.  Also, the closure milestone of that as-designed pipe break evaluation 
report will need to be addressed.  
 
(b) In Tier 2 Section 3.6.2, identify a list of information that will be included in that pipe 
break evaluation report. 
 
(c) Provide justification including the closure milestone as described in RG. 1.206 
C.III.4.3 for the COL Holder Items identified in Section 3.6.2. 

 
03.09.03-1 

 
In FSAR Section 3.9.3, AREVA states that the EPR design is based on the 2004 edition of 
ASME Code, Section III, Division 1, with no addenda.  Confirm that for the design of 
components, component supports and core support structures, the requirements of 10 CFR 
50.55a(b) will be met without exception. 

 
 
03.09.03-2 

 
In FSAR Section 3.9.3, there is no discussion on how each of the EPR pressure boundary 
safety-related mechanical components and component supports is designed.  The staff 
requests that AREVA include in FSAR Section 3.9.3 a list of pertinent EPR pressure boundary 
safety-related components and component supports (with the respective design classifications), 
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and provide a brief description of the design analysis and/or qualification methodologies for 
these components and component supports, including the codes and standards used. 

 
 
03.09.03-3 

 
In FSAR Section 3.9.3.1, AREVA states that 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.  
However, a comprehensive description of plant conditions is not provided.  The staff requests 
that AREVA provide a description for each of the plant conditions and their relations to 
frequency of occurrence, and describe major plant events accounted for in the plant conditions.  
In addition to the information provided in Table 3.9.3-1 through 3.9.3-4 in EPR FSAR Tier 2, the 
staff also requests that AREVA develop a table equivalent to Table I of Appendix A to SRP 3.9.3 
which would more comprehensively illustrate EPR plant events, system operating conditions, 
service loading combinations, and service stress limits, as described in the Appendix. 

 
 
03.09.03-4 

 
In FSAR Section 3.9.3, AREVA states that 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 supports structures that comply with and are certified to the 
requirements of Section III of the ASME Code.  In order for the staff to reach a reasonable assurance 
finding based on the requirements of 10 CFR 52.47, however, certain information is required during the 
NRC review of the design certification application.  The staff requests that AREVA commit to provide the 
design specifications of risk-significant mechanical components, as a minimum, for NRC audit.  This is to 
ensure that the components are ready to be procured, and that the DCD design methodologies and 
criteria are adequately reflected in the associated component design specifications.  As for the design 
reports, the staff requests that AREVA discuss in the DCD its plan and schedule of making the as-
designed design reports of EPR major mechanical components available for NRC audit, e.g., through an 
ITTAC, to ensure that a vehicle of verifying the completion of the EPR component design is established. 

 
03.09.03-5 

In FSAR Section 3.9.3, AREVA identifies various COL applicant items in different parts of the 
section.  For clear identification and an easier reference of the COL items, the staff requests 
that AREVA consolidate and provide a list of the COL items in a specific section under Section 
3.9, as is done in other design certification applications. 

 
 
03.09.03-6 

 
In FSAR Section 3.9.3, AREVA states that 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.  The staff requests AREVA to elaborate on this COL 
commitment and explain the differences between this COL item and the commitment discussed 
in a separate COL item by which design specifications and design reports are required to be 
made available for NRC audit. 
 

 
03.09.03-7 
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In FSAR Section 3.9.3.1, AREVA states that 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.  The staff requests AREVA to identify what acceptable 
codes and standards are used for the design of these kinds of components if no ASME Code 
criteria exist, and what are the associated design analysis procedures and design criteria. 

 
 
03.09.03-8 

 
In FSAR Section 3.9.3.1.1, AREVA states that 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 (i.e., Piping Topical Report, ANP-10264NP).  However, the staff found that only 
piping is addressed in the mentioned references.  Explain where in the FSAR environmental 
fatigue for ASME Code Section III components is discussed. 

 
 
03.09.03-9 

 
In FSAR Table 3.9.3-1 and Table 3.9.3-3 ( Load Combinations and Acceptance Criteria for 
ASME Class 1 Components, for primary plus secondary stress intensity category under Upset 
condition ), explain why earthquake inertial load is not listed as a potential loading.  Also, for 
faulted condition, explain why a secondary stress category is not included and why the anchor 
motion effect of SSE is not considered in the design of components. 

 
03.09.03-10 

 
In FSAR Section 3.9.3.1, for loads for components and component supports, provide 
confirmation that safety-related components and component supports required to remain 
operational and to perform a safety function after a specified plant condition event are designed 
to lower ASME Section III service level stress criteria. 

 
 
03.09.03-11 
 

In FSAR Section 3.9.3.3, confirm that the stresses in active valve bodies and pump casings 
conform with the requirements in SRP Section 3.10 for faulted conditions. 

 
 
03.09.03-12 

 
In FSAR Section 3.9.3.2, provide a detailed description of the tests that are conducted to 
address the testing requirements in TMI Action Item II.D.1 of NUREG-0737, or provide a 
reference in FSAR where this is discussed. 

 
 
03.09.03-13 

 
In FSAR Section 3.9.3.1.7, AREVA states that Table 3.9.3-4 provides the loading combinations 
and corresponding stress design criteria per ASME Service Level for ASME Class 1, 2, and 3 
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component supports.  ASME Code Section III, Subsection NF, Table NF-3131(a)-1 is 
referenced for providing a cross-reference to various sections of NF for stress allowables for 
specific types of component supports.  AREVA also states that 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.  In looking through the NF sections listed in Table NF-3131(a)-1 the 
staff was not able to identify design stress criteria which are specifically applicable to snubbers.  
The staff requests AREVA to provide the  design stress criteria that are specifically applicable to 
snubbers, and discuss where the criteria are referenced. 

 
 
03.09.03-14 

 
In FSAR Section 3.9.3.4.5, AREVA discusses the snubber supports for piping systems and 
provides a description of functional design and IST programs for snubbers.  However, sufficient 
information is not provided for snubber production and qualification test programs.  The staff 
requests AREVA to address the following:  (1) provide a description of the AREVA snubber 
production test program and qualification test program, for both mechanical and hydraulic 
snubbers; (2) provide justification if the production tests do not consider all snubbers in the 
population; (3) explain the basis of selecting samples for qualification tests, if sampling method 
is used; (4) discuss the procedures taken to demonstrate the required snubber load ratings; (5) 
discuss the acceptance criteria used to ensure that the snubber design comply with the specific 
requirements of ASME Code Section III, Subsection NF; (6) discuss the specific functional 
parameters (activation level, release rate, drag, dead band, etc.) considered for snubber 
production and qualification testing; (7) provide the acceptable codes and standards (including 
editions) used for the snubber production and qualification testing; (8) verify that the production 
operability testing for large-bore hydraulic snubbers (greater than 50kips load rating) includes (i) 
a full Service Level D load test to verify sufficient load capacity, (ii) testing at the full load 
capacity to verify proper bleed with the control valve closed, (iii) testing to verify that the control 
valve closes within the specified velocity range, and (iv) testing to demonstrate that breakaway 
and drag forces are within the acceptable design limits. 

 
 
03.09.03-15 

 
In FSAR Tier 2, Appendix 3C, Section 3C.2, concerning mathematical modeling of major 
components, AREVA states that local flexibilities of the RPV, SG, and RCP shells at the primary 
nozzle connections, and of the PZR shell at the support lug and lateral bumper connections are 
accounted for in the model.  The staff requests that AREVA discuss how these local flexibilities 
are formulated for the beam elements representing the components, and how they are included 
in the mathematical model. 

 
 
 
 



<<
  /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
  /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 150
  /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 150
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /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 reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


