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154 (eRAI No. 8938) on the NuScale Design Certification Application

REFERENCE: U.S. Nuclear Regulatory Commission, "Request for Additional Information No.
154 (eRAI No. 8938)," dated August 07, 2017

The purpose of this letter is to provide the NuScale Power, LLC (NuScale) response to the
referenced NRC Request for Additional Information (RAI).

The Enclosure to this letter contains NuScale's response to the following RAI Questions from
NRC eRAI No. 8938:

03.12-2
03.12-3
03.12-4

The response schedule for the remaining questions of RAI No. 154, eRAI 8938 were provided in
an email to NRC (Greg Cranston) dated September 12, 2017.

This letter and the enclosed response make no new regulatory commitments and no revisions to
any existing regulatory commitments.

If you have any questions on this response, please contact Marty Bryan at 541-452-7172 or at
mbryan@nuscalepower.com.

Sincerely,

Zackary W. Rad
Director, Regulatory Affairs
NuScale Power, LLC

Zackary W. Rad
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eRAI No.: 8938
Date of RAI Issue: 08/07/2017

NRC Question No.: 03.12-2

According to SRP Section 3.12, Subsection II.D.x, the design of sliding type supports, such as
guides or box supports, should include evaluation of the friction loads induced by the pipe on
the support.

FSAR Tier 2, Section 3.12.6.9, “Consideration of Friction Forces” states that friction forces on
supports are considered only due to deadweight and thermal loads and no other loads are
considered to produce friction.

Friction force is developed and determined by the applied pipe force normal to the support
member surface multiplied by the appropriate coefficient of friction. Friction forces to be
considered are those that are produced by resulting piping signed loads. Signed loads are those
which act in one direction. These are considered for producing significant friction loads and
should be accounted for in the pipe support design. Cyclic loads, such as those from
earthquake or other reversing dynamic loads are not considered to produce significant friction
forces and friction forces from these loads can be ignored. For examples of reversing and
nonreversing dynamic loads see ASME Sect. III, Fig. NB-3213-1 and Fig. NC-3622-1.

Example of loads to be considered for producing frictional loads are those from deadweight,
thermal expansion loads, pipe anchor or support movement (due to temperature or pressure)
loads and from any nonreversing dynamic loads such as those from relief/safety valve open end
discharge loads.

1)    Revise the FSAR to describe how the frictional forces on supports are determined from the
above described loads, or provide a technical justification for omitting any of these loads/forces.

2)    Document in the FSAR that friction loads from deadweight and thermal expansion loads are
to be considered for all loading conditions or provide a technical justification for not including
these friction forces from any loading condition.
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NuScale Response:

The RAI question requests clarification on how friction loads are considered for the design of
pipe supports. The RAI question contains two requests, which are addressed individually below.

Request #1

Revise the FSAR to describe how the frictional forces on supports are determined from the
above described loads, or provide a technical justification for omitting any of these loads/forces.

NuScale Response

Consideration of frictional forces for the design of pipe supports is limited to loading from
deadweight/buoyancy loads, thermal expansion loads, and anchor or support movement (due to
temperature or pressure) loads. These loads are considered because frictional forces are due to
the gradual movement of piping relative to its supports. Sudden dynamic loads and cyclic loads,
such as those from earthquakes or other reversing dynamic loads, do not produce significant
frictional forces; therefore, frictional forces due to these loads are not considered for the design
of pipe supports. This methodology is consistent with the guidance provided in Welding
Research Council Bulletin 353, “Position Paper on Nuclear Plant Pipe Supports.” FSAR Section
3.12.6.10 has been revised to clarify the types of loads that produce significant frictional forces.
Additional clarification on how friction forces are determined has been added to FSAR Section
3.12.6.10, including the method of determining the direction of the frictional force and
information on coefficients of friction other than for steel to steel.

Request #2

Document in the FSAR that friction loads from deadweight and thermal expansion loads are to
be considered for all loading conditions or provide a technical justification for not including these
friction forces from any loading condition.

NuScale Response

Frictional forces for the design of pipe supports are considered for the applicable loading
conditions (e.g., design, levels A, B, C and D, and test). FSAR Section 3.12.6.10 has been
revised for clarification. Table 3.12-3 has also been revised. Previously Table 3.12-3 included
an “F” within the load combinations to represent frictional loads in the design and service level A
load combinations. “F” has been removed from the load combinations and instead a note has
been added to clarify that frictional forces are considered for all applicable loading conditions.
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Impact on DCA:

FSAR Section 3.12.6.10 and Table 3.12-3 have been revised as described in the response
above and as shown in the markup provided in this response.
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flexible elements of the attaching components or building structure are also 
considered.

3.12.6.8 Seismic Self-Weight Excitation

The seismic response of components (e.g. vessels) and structures on which pipe 
supports are attached, due to the effects of the SSE is included in seismic pipe support 
analysis. Inertial response of the support mass are evaluated using dynamic analysis 
methods (such as the response spectrum method) similar to that used for the pipe 
system analysis. Alternatively, the equivalent-static analysis procedure described in 
Section 3.7.3 may be used to determine pipe support responses due to self-weight 
excitation. RG 1.61 provides damping values for welded steel and bolted steel 
connections. When using the uniform response spectrum method, the seismic 
response of piping supports due to excitation of the pipe support mass, the seismic 
piping inertial response, and the loads from seismic anchor motions are combined by 
absolute sum.

Generally, pipe supports are modeled as rigid in piping analyses, using default 
stiffnesses of the analysis software. If the pipe support stiffnesses do not meet the 
requirements, then the actual support stiffnesses are determined for all supports in the 
model, and the piping analyses are re-performed using the determined stiffnesses and 
including the mass of each support. This procedure ensures that the dynamic response 
of the supports which are not rigid are adequately characterized in piping support 
analyses.

3.12.6.9 Design of Supplementary Steel

As discussed in Section 3.12.6.1, all Seismic Category I pipe supports in the NuScale 
design are designed to Subsection NF of the ASME Code and seismic Category II pipe 
supports are designed to ANSI/AISC N690. This includes any supplemental steel 
required to connect the structural elements of pipe supports to the attaching 
components or building structures. The jurisdictional boundaries are determined in 
accordance with Subsection NF of the ASME Code (see Section 3.12.6.2) which includes 
supplemental steel within the support boundary.

Supplemental steel used for non-seismic pipe supports are designed using the AISC 
Steel Construction Manual (Reference 3.12-9).

3.12.6.10 Consideration of Friction Forces

RAI 03.12-2

Frictional forces on pipe supports due to thermal expansion in the unrestrained 
direction(s) are determined using deadweight and thermal loads normal to the 
applicable support member. Friction forces due to other loads are not considered.

Friction load is determined using an appropriate coefficient of friction. A minimum 
coefficient of friction value of 0.30 is used for steel to steel (Reference 3.12-4).Frictional 
forces are considered for the design of pipe supports for applicable loading conditions. 
Frictional forces are caused by the gradual movement of piping relative to its supports; 
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therefore, consideration of frictional forces is limited to loading from 
deadweight/buoyancy loads, thermal expansion loads, and anchor or support 
movement (due to temperature or pressure). Sudden dynamic loads and cyclic loads, 
such as those from earthquakes, do not produce significant frictional forces; therefore, 
these are not considered for the design of pipe supports.

RAI 03.12-2

Frictional forces are not calculated in the piping analysis; rather they are manually 
determined when performing stress analysis of the pipe supports. The magnitude of 
the frictional force is the applied pipe force normal to the support surface multiplied by 
the appropriate coefficient of friction. Frictional forces act in the direction of pipe 
movement (i.e., the unrestrained direction). Because pipe movement due to operating 
and service conditions reverse, the frictional force is considered in both the positive 
and negative directions.

RAI 03.12-2

A coefficient of friction value of 0.30 is used for steel to steel interfaces. A lower 
coefficient of friction may be justified if low friction slide/bearing plates are used, with 
the minimum value being 0.10.

RAI 03.12-2

The methodology described above for considering frictional forces for the design of 
pipe supports is consistent with the guidance provided in Reference 3.12-4.

3.12.6.11 Pipe Support Gaps and Clearances

A nominal cold condition gap of 1/16th inch is included radially for all pipe supports. 
These gaps allow unrestrained radial thermal expansion of piping and unrestrained 
rotation. A support gap of 1/16th inch around piping provides a total maximum 
unrestrained span of 1/8th inch in a given direction (in the plane of restraint). Pipe 
support gaps in the unrestrained direction(s) are specified large enough to 
accommodate the maximum deflection of the piping systems at the support.

3.12.6.12 Instrumentation Line Support Criteria

The design and analysis of supports for ASME Code Class 1, 2, and 3 instrumentation 
lines is equivalent to that used for piping supports; this includes the loads, load 
combinations, and ASME Code acceptance criteria. The design loads include 
deadweight, thermal expansion, and seismic loads. The load combinations are applied 
to appropriate ASME design Service Levels in the same manner as piping supports. 

Similar to piping supports, analysis and acceptance criteria are in accordance with 
ASME Code Subsection NF for supports of seismic Category I instrumentation lines. 
Analysis and acceptance criteria are in accordance with ANSI/AISC N690 for supports of 
Seismic Category II instrumentation lines. Analysis and acceptance criteria are in 
accordance with the AISC Steel Construction Manual (Reference 3.12-9) for supports of 
non-seismic instrumentation lines.
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RAI 03.12-2

Table 3.12-3: Required Load Combinations for Class 1, 2, & 3 Supports

Plant Event(1) Service Level Load Combination(2)(10) Allowable 
Limit(6)(7)

Design Design DW + B + TE + TAM + F + DFL Design
Normal Operations A DW + B + TE + TAM + F + DFL Level A
Transients B DW + B + TE + TAM + DFL Level B

Transients + OBE(3) B DW + B + TE + TAM + DFL ± OBE(3) -

Design Basis Pipe Break(4) C DW + B + TE + TAM + DFL + DBPB Level C

SG Tube Rupture(89) DW + B + TE + TAM + DFL + SGTR

Rod Ejection Accident (REA) (8)(9) D DW + B + TE + TAM + DFL + REA Level C

Main Steam and Feedwater Pipe 
Breaks

D DW + B + TE + TAM + DFL + MSPB/FWPB Level D

DBPB/MSPB/FWPB + SSE(4) DW + B + TE + TAM + DFL ± SRSS(SSE(4) + 
MSPB/FWPB/DBPB) (5)

Pressure Test - DW + B Test
Notes:

(1) Fatigue analysis of Class 1 supports are evaluated in accordance with the ASME BPVC Section III.

(2) Applicable loads are defined in Section 3.12.5.3.

(3) OBE loading is only applicable to the ASME Section III, NF-3300 fatigue analysis required byfor Class 1 linear supports 
subjected to greater than 20,000 cycles of thermal loading, as determined from the detailed piping system analysis that 
satisfies provisions of ASME Section, III NF-3300. When the Uniform Support Motion method of response spectrum 
analysis is used, OBE includes both inertial and SAM combined by absolute sum. If Independent Support Motion 
response spectrum analysis is used, then inertial and SAM are combined by SRSS.

(4) When the Uniform Support Motion method of response spectrum analysis is used, SSE includes both inertial and SAM 
combined by absolute sum. If Independent Support Motion response spectrum analysis is used, then inertial and SAM 
are combined by SRSS.

(5) Dynamic loads are combined considering the time phasing of the events in accordance with References RG 1.92 and 
NUREG-0484.

(6) Stress limits are as defined in NF-3131 of ASME BPVC Section III, Subsection NF for the specified level as applicable to 
the type of support and class of construction.

(7) For Class 1 linear type and plate-and-shell type supports, the additional stress limit criteria of RG 1.124 and RG 1.130 are 
met.

(8) Dynamic load due to SG tube failure or Rod Ejection Accident is negligible.

(9) Analyze to level C in accordance with NUREG-0800 SRP Section 15.4.8 Acceptance Criterion 2.

(10) Loads due to friction are considered for applicable loading conditions as described in Section 3.12.6.10.
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eRAI No.: 8938
Date of RAI Issue: 08/07/2017

NRC Question No.: 03.12-3

According to SRP Section 3.12, Subsection II.D.xi, pipe support gaps should account for the
diametrical expansion of the pipe due to pressure and temperature.

FSAR Tier 2, Section 3.12.6.10, “Pipe Support Gaps and Clearances” states that a nominal cold
condition gap of 1/16 inch is included radially for all pipe supports. This gaps allow for
unrestraint radial thermal expansion of the pipe as well as unrestrained pipe rotation.

Discuss in the FSAR how the specified pipe support gap will be checked against the1.
maximum combined radial growth of the pipe due to temperature and pressure to assure
that adequate clearance exists to avoid binding, particularly for the 12” NPS main steam
line.
The statement in the FSAR that “a nominal cold condition radial gap of 1/16 inch is2.
included in all pipe supports” does not accommodate pipe supports that are designed to
support deadweight. Modify the pipe support gap statement in the FSAR for deadweight
supports.

NuScale Response:

FSAR Tier 2, Section 3.12.6.11 has been revised to describe how the specified pipe support
gap is checked against the maximum combined radial growth of piping due to internal pressure
and thermal expansion. The method calculates the radial strains due to internal pressure and
thermal expansion, and applies them to the cold condition pipe radius to determine the final
radius after expansion. Because radial strain is defined as the the change in radius divided by
the original radius, the change in pipe radius for a given value of strain is larger for larger pipe
sizes. Thermal radial strain, calculated as the product of a temperature change and the average
coefficient of thermal expansion, is more significant than the radial strain due to pressure.
Therefore, the piping with the largest radius and highest analysis temperature governs the
choice of radial support gap.

For example, this method has been applied to the NuScale Power Module NPS 12 main steam
line at the design pressure and temperature of 2,100 psia and 650 degrees F. This is the
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highest-temperature, largest-radius ASME Class piping in the NuScale design. The calculated
radial expansion under these conditions is less than 1/16 inch.

The statement in FSAR Tier 2, Section 3.12.6.11 that “a nominal cold condition gap of 1/16 inch
is included radially for all pipe supports” has been modified to include an exception that
deadweight supports can have gaps less than 1/16 inch.

Impact on DCA:

FSAR Tier 2 Section 3.12.6.11 has been revised as described in the response above and as
shown in the markup provided in this response.
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For ASME Code Class 1, 2, or 3 supports modeled as rigid in the piping system analysis, 
two checks for deflection are performed. One check compares the deflection in the 
restrained direction(s) to a maximum of 1/16th inch for SSE loads or the minimum 
support design loads. Another check compares the deflection in the restrained 
direction(s) to a maximum of 1/8th inch for the worst case deflection for any of the 
specified load combinations. When evaluating pipe support deflections, any dynamic 
flexible elements of the attaching components or building structure are also 
considered.

3.12.6.8 Seismic Self-Weight Excitation

The seismic response of components (e.g. vessels) and structures on which pipe 
supports are attached, due to the effects of the SSE is included in seismic pipe support 
analysis. Inertial response of the support mass are evaluated using dynamic analysis 
methods (such as the response spectrum method) similar to that used for the pipe 
system analysis. Alternatively, the equivalent-static analysis procedure described in 
Section 3.7.3 may be used to determine pipe support responses due to self-weight 
excitation. RG 1.61 provides damping values for welded steel and bolted steel 
connections. When using the uniform response spectrum method, the seismic 
response of piping supports due to excitation of the pipe support mass, the seismic 
piping inertial response, and the loads from seismic anchor motions are combined by 
absolute sum.

Generally, pipe supports are modeled as rigid in piping analyses, using default 
stiffnesses of the analysis software. If the pipe support stiffnesses do not meet the 
requirements, then the actual support stiffnesses are determined for all supports in the 
model, and the piping analyses are re-performed using the determined stiffnesses and 
including the mass of each support. This procedure ensures that the dynamic response 
of the supports which are not rigid are adequately characterized in piping support 
analyses.

3.12.6.9 Design of Supplementary Steel

As discussed in Section 3.12.6.1, all Seismic Category I pipe supports in the NuScale 
design are designed to Subsection NF of the ASME Code and seismic Category II pipe 
supports are designed to ANSI/AISC N690. This includes any supplemental steel 
required to connect the structural elements of pipe supports to the attaching 
components or building structures. The jurisdictional boundaries are determined in 
accordance with Subsection NF of the ASME Code (see Section 3.12.6.2) which includes 
supplemental steel within the support boundary.

Supplemental steel used for non-seismic pipe supports are designed using the AISC 
Steel Construction Manual (Reference 3.12-9).

3.12.6.10 Consideration of Friction Forces

RAI 03.12-2
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Frictional forces on pipe supports due to thermal expansion in the unrestrained 
direction(s) are determined using deadweight and thermal loads normal to the 
applicable support member. Friction forces due to other loads are not considered.

Friction load is determined using an appropriate coefficient of friction. A minimum 
coefficient of friction value of 0.30 is used for steel to steel (Reference 3.12-4).Frictional 
forces are considered for the design of pipe supports for applicable loading conditions. 
Frictional forces are caused by the gradual movement of piping relative to its supports; 
therefore, consideration of frictional forces is limited to loading from 
deadweight/buoyancy loads, thermal expansion loads, and anchor or support 
movement (due to temperature or pressure). Sudden dynamic loads and cyclic loads, 
such as those from earthquakes, do not produce significant frictional forces; therefore, 
these are not considered for the design of pipe supports.

RAI 03.12-2

Frictional forces are not calculated in the piping analysis; rather they are manually 
determined when performing stress analysis of the pipe supports. The magnitude of 
the frictional force is the applied pipe force normal to the support surface multiplied by 
the appropriate coefficient of friction. Frictional forces act in the direction of pipe 
movement (i.e., the unrestrained direction). Because pipe movement due to operating 
and service conditions reverse, the frictional force is considered in both the positive 
and negative directions.

RAI 03.12-2

A coefficient of friction value of 0.30 is used for steel to steel interfaces. A lower 
coefficient of friction may be justified if low friction slide/bearing plates are used, with 
the minimum value being 0.10.

RAI 03.12-2

The methodology described above for considering frictional forces for the design of 
pipe supports is consistent with the guidance provided in Reference 3.12-4.

3.12.6.11 Pipe Support Gaps and Clearances

RAI 03.12-3

A nominal cold condition gap of 1/16th inch is included radially for all pipe supports, 
except where the gap is required to be less because the support is designed to bear 
piping deadweight. These gaps allow unrestrained radial thermal expansion of piping 
and unrestrained rotation. A support gap of 1/16th inch around piping provides a total 
maximum unrestrained span of 1/8th inch in a given direction (in the plane of restraint). 
Pipe support gaps in the unrestrained direction(s) are specified large enough to 
accommodate the maximum deflection of the piping systems at the support.

RAI 03.12-3

The specified cold condition gap is checked against the maximum combined radial 
growth of the pipe due to internal pressure and thermal expansion to ensure adequate 
clearance exists. Equation 3.12-6 is used to calculate the pipe radius after expansion. 



NuScale Final Safety Analysis Report
ASME Code Class 1, 2, and 3 Piping Systems, Piping Components and

Associated Supports

Tier 2 3.12-31 Draft Revision 1

Because the geometrical changes due to internal pressure and thermal expansion are 
small, it is acceptable to superimpose the calculated radial strains and apply them to 
the pipe radius in the cold condition. The radial strain terms in Equation 3.12-6 are 
equivalent to circumferential strains.

RAI 03.12-3

Eq. 3.12-6 

where,

= Pipe radius after expansion (in.)

= Pipe radius in the cold condition (in.)

= Radial strain due to internal pressure (in./in.)

= Radial strain due to thermal expansion (in./in.)

3.12.6.12 Instrumentation Line Support Criteria

The design and analysis of supports for ASME Code Class 1, 2, and 3 instrumentation 
lines is equivalent to that used for piping supports; this includes the loads, load 
combinations, and ASME Code acceptance criteria. The design loads include 
deadweight, thermal expansion, and seismic loads. The load combinations are applied 
to appropriate ASME design Service Levels in the same manner as piping supports. 

Similar to piping supports, analysis and acceptance criteria are in accordance with 
ASME Code Subsection NF for supports of seismic Category I instrumentation lines. 
Analysis and acceptance criteria are in accordance with ANSI/AISC N690 for supports of 
Seismic Category II instrumentation lines. Analysis and acceptance criteria are in 
accordance with the AISC Steel Construction Manual (Reference 3.12-9) for supports of 
non-seismic instrumentation lines.

3.12.6.13 Pipe Deflection Limits

Due of the compact size of the NuScale reactor module, the small pipe sizes, and the 
limited amount of pipe, standard pipe supports are generally not used for ASME Code 
Class 1, 2, or 3 piping inside the reactor module. However, where standard piping 
supports or standard piping support parts are used, the manufacturer's recommended 
deflection limits are followed.

In the NuScale design, spring supports are not used for ASME Code Class 1 and 2 
piping. Some ASME Code Class 3 supports may use spring supports. If spring supports 
are used, the “working range” given in manufacturer catalog load tables is used to 
determine travel range limits 

r2 r1= 1 εr, p εr, th+( )+[ ]

r2

r1

εr, p
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eRAI No.: 8938
Date of RAI Issue: 08/07/2017

NRC Question No.: 03.12-4

ASME BPV Section III, mandated by 10 CFR 50.55a, requires that piping analysis considers
combinations of various loadings, including deadweight, pressure, seismic, thermal expansion
and transient loads. Thermal expansion tables in ASME Section II, Part D, Properties
(Customary) - Materials, show that the reference or ambient temperature for linear thermal
expansion is 70 °F. Accordingly, SRP 3.12, Subsection II.C.xvii states that the stress-free
reference temperature for a piping system is defined as a temperature of 70 °F. For piping
systems that operate at temperatures above 70°F, a thermal expansion analysis should be
performed in accordance with ASME Section III. It also states that if a higher stress-free
reference temperature is selected, the applicant should justify the higher temperature. The
justification will be reviewed on a case by case basis to confirm that this higher temperature is
suitable for the piping configuration, design support loads, piping displacement, etc.

FSAR Tier 2, Section 3.12.5.3 identifies the 70 °F pipe temperature as the stress-free
temperature for a piping system. It also states that thermal analysis for ASME Class 2 and 3
piping systems with operating temperature equal to or less than 150 °F do not required thermal
analysis except when required due to interface with other piping. FSAR Tier 2, Section
3.12.5.14, “Minimum Temperature for Thermal Analyses,” states that NuScale piping systems
with operating temperature equal to or less than 150 °F do not require analysis for thermal
effects and it is inconsistent with FSAR Section 3.12.5.3 in that it does not differentiate between
classes of pipe.

1. According to SRP 3.12 a justification by the applicant is required for establishing a
temperature  for piping, other than 70 °F, below which piping thermal analysis is not
needed. The justification needs to show that at this higher than 70 °F temperature the
piping configuration can accommodate thermal expansion with insignificant amount of
stress and that it is suitable for support design loads and piping displacement. The
applicant is requested to provide in the FSAR a technical justification on this subject for
staff’s review.
 

2. Revise FSAR Section 3.12.5.14 to be consistent with FSAR Section 3.12.5.3.
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3. Discuss in the FSAR the type of interface with other piping that would require analysis for
thermal expansion for piping equal to or less than 150 °F that is mentioned in FSAR
Section 3.12.5.3.

NuScale Response:

The RAI question requests clarification regarding the exemption from thermal analysis for ASME
Class 2 and 3 piping systems with an operating temperature of less than or equal to 150 °F. The
RAI question contains three requests, which are addressed individually.

NuScale Response to Request #1

For the NuScale design, the design code specified for ASME Class 1, 2, and 3 piping is the
ASME Boiler and Pressure Vessel Code, Section III, Division 1, 2013 edition. With regard to
piping analysis, Section III, NC/ND-3673.1 states,

All systems shall be analyzed for adequate flexibility by a structural analysis unless one
of the following conditions is met:

…

(b) the operating temperature of the piping system is at or below 150°F (65°C)
and the piping is laid out with inherent flexibility, as provided in
[NC/ND]-3672.7;

Referenced Section NC/ND-3672.7 states:

Piping systems shall be designed to have sufficient flexibility to prevent pipe movements
from causing failure from overstress of the pipe material or anchors, leakage at joints, or
detrimental distortion of connected equipment resulting from excessive thrusts and
moments. Flexibility shall be provided by changes of direction in the piping through the
use of bends, loops, or offsets; or provisions shall be made to absorb thermal
movements by utilizing expansion, swivel, or ball joints, or corrugated pipe.

Therefore, the exemption noted in FSAR Tier 2, Section 3.12.5 for thermal analysis of Class 2
and 3 lines that operate at less than or equal to 150 °F is consistent with the design code
mandated by 10 CFR 50.55a. For systems to be exempted from analysis, the piping layout is
verified to be consistent with the guidance in NC/ND-3672.7, thus ensuring that the piping
configuration can accommodate thermal expansion with an insignificant amount of stress and
that it is suitable for support design loads and piping displacement. This practice is accepted in

the industry as reasonable and conservative.1



 

NuScale Nonproprietary
 

Footnotes

1. Antaki, George, “Analytical Considerations in the Code Qualification of Piping
Systems,” WSRC-MS-95-0008, Westinghouse Savannah River Company,
1995.

NuScale Response to Request #2

FSAR Section 3.12.5.14 has been revised to state that the exemption from thermal analysis for
piping systems with an operating temperature of less than or equal to 150 °F is only applicable
to ASME Code Class 2 and 3 piping. This is consistent with FSAR Section 3.12.5.3.

NuScale Response to Request #3

If a Class 2 or 3 piping system that operates at less than or equal to 150 °F is connected to a
Class 1 component (piping system or vessel), thermal analysis of the Class 2 or 3 piping is
required so that the effects of piping expansion can be included in the analysis of the Class 1
component. However, qualification of the stresses in the Class 2 or 3 portions of the line is not
required by Section III. FSAR Sections 3.12.5.3 and 3.12.5.14 have been revised to clarify the
additional requirements if a Class 2 or 3 line is connected to a Class 1 component.

Impact on DCA:

FSAR Tier 2 Section 3.12.5.3 and Section 3.12.5.14 have been revised as described in the
response above and as shown in the markup provided in this response.
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The design differential pressure between the inside and outside of the piping pressure 
boundary components (Pdes) is used for the analysis of all ASME Code Class 1, 2, and 3 
piping, as well as for ASME B31.1 piping. The minimum required piping wall thickness 
for ASME Code Class 1, 2, and 3 piping is calculated using NB-3640, NC-3640, and 
ND3640 at the design pressure using material properties from ASME Section II 
(Reference 3.12-17) Part D at the applicable design temperature. The design pressure of 
piping systems includes allowances for pressure addition sources (such as pumps), 
pressure surges, control system error, and system configuration effects such as static 
pressure heads. Design pressures (Pdes) and maximum service pressures (P) are used in 
load combinations as noted in Table 3.12-1 and Table 3.12-2 for calculating stresses 
considering the condition and service level.

Deadweight

The deadweight of the piping system components is calculated by applying the 
standard acceleration due to gravity (1g) to the mass of the pipe, the pipe contents, any 
insulation, and other piping components.

Thermal Expansion

The loads on piping components and supports due to restrained thermal expansions 
and contractions (TE) are considered in the design and analysis of piping systems. 
Thermal loads appropriate to the mode of operation being analyzed are applied. 

RAI 03.12-4

The anchors of piping systems may also be subject to thermal expansion, such as 
thermal anchor motions of equipment nozzles (such as those of the RPV and CNV), 
support/restraints, and run piping for decoupled branch lines. Thermal anchor motions 
less than or equal to 1/16th inch are excluded from consideration; this distance 
represents an industry standard for acceptable gaps in pipe supports upon installation. 
For decoupled branch lines, Tthermal anchor motions are obtained from the applicable 
analysis of the run pipe.

RAI 03.12-4

The reference temperature for thermal analysis of piping systems is taken as 70 degrees 
Fahrenheit. At this reference temperature, thermal loads due to thermal expansion of 
piping are zero. For ASME Code Class 2 and 3 piping systems with an operating 
temperature of 150 degrees Fahrenheit or less, thermal analysis is not required except 
when required due to interface with other piping.components (see Section 3.12.5.14).

Buoyancy

Buoyancy loads (B) are used for piping that is submerged during an applicable load 
case. Buoyancy is calculated based on the weight of the water displaced.

Seismic

The analyses of ASME Code Class 1, 2 and 3 piping systems and other seismic Category 
I piping systems include the loads from inertial accelerations and seismic anchor 
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whip/rupture restraint) are permitted provided the effects of the attachment on the 
piping are considered in accordance with ASME Code, Section III Nonmandatory 
Appendix Y. 

3.12.5.14 Minimum Temperature for Thermal Analyses

RAI 03.12-4

No thermal analysis is required for piping systems with an operating temperature equal 
to or less than 150 degrees Fahrenheit.No thermal analysis is required for ASME Code 
Class 2 and 3 piping systems with an operating temperature equal to or less than 
150 degrees Fahrenheit, unless the Class 2 or 3 piping system is connected to a Class 1 
component. A thermal analysis is performed for Class 2 or 3 piping systems that are 
connected to a Class 1 component so that the effects of piping expansion can be 
included in the analysis of the Class 1 component. However, qualification of the 
stresses in the Class 2 or 3 piping is not required by Section III. 

3.12.5.15 Intersystem Loss-of-Coolant Accident

Piping systems that normally operate at low pressure that interface with the RCS and 
are subjected to the full RCS pressure are designed for the design pressure of the RCS. 

3.12.5.16 Effects of Environment on Fatigue Design

In accordance with the methodology described in RG 1.207, the effects of reactor 
coolant environment are considered when performing fatigue analyses for Class 1 
piping and components. 

3.12.6 Piping Support Design Criteria

3.12.6.1 Applicable Codes

Piping supports of ASME Code Class 1, 2, and 3 piping are classified to the same Class 1, 
2, or 3 classification as the piping they support. These supports are designed, 
manufactured, tested, and installed to the requirements of ASME Code, Section III, 
Subsection NF. ASME Code Class 1, 2, and 3 supports are designed and analyzed for 
Design and Service Levels A, B, C and D and Test conditions. When analyzing supports 
for Service Level D loads, criteria of Appendix F of the ASME Code is used. For Class 1 
linear-type and plate-and-shell type supports, the additional stress limit criteria of 
Regulatory Guide 1.124 Revision 3 and Regulatory Guide 1.130 Revision 3 also are met.

Subsection NF of the ASME Code categorizes piping supports into three types, and 
specific requirements are provided for each type of support. The three types of 
supports are described as plate and shell type, linear type, and standard supports. Plate 
and shell type supports are fabricated from plate and shell elements (such as a skirt or 
saddle) and are normally subject to a biaxial stress field (NF-1212). A linear type support 
is defined as acting under essentially a single component of direct stress, but may also 
be subject to shear stresses. Examples of linear type supports are tension/compression 
struts, beams subject to bending, trusses, frames, rings, arches, and cables (NF-1213). 
Standard supports are typified by the supports described in MSS SP-58 




