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MITSUBISHI HEAVY INDUSTRIES, LTD.

16-5, KONAN 2-CHOME, MINATO-KU
TOKYO, JAPAN

November 18, 2011

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Attention: Mr. JefferyA. Ciocco

Docket No. 52-021
MHI Ref: UAP-HF-11398

Subject: MHI's Response to US-APWR DCD RAI No. 846-6076 Revision 3 (SRP 03.12)

Reference: 1) "Request for Additional Information No. 846-6076 Revision 3, SRP Section:
03.12 -ASME Code Class 1, 2, and 3 Piping Systems and Piping
Components and Their Associated Supports" dated 10/20/2011.

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") a document entitled "Response to Request for Additional
Information No. 846-6076, Revision 3."

Enclosed is the response to the RAI contained within Reference 1. This transmittal completes
the response to this RAI.

Please contact Dr. C. Keith Paulson, Senior Technical Manager, Mitsubishi Nuclear Energy
Systems, Inc. if the NRC has questions concerning any aspect of this submittal. His contact
information is provided below.

Sincerely,

4--&W4?6-
Yoshiki Ogata,
General Manager- APWR Promoting Department
Mitsubishi Heavy Industries, LTD.

Enclosure:

1. Response to Request for Additional Information No. 846-6076, Revision 3

AO



CC: J. A. Ciocco
C. K. Paulson

Contact Information
C. Keith Paulson, Senior Technical Manager
Mitsubishi Nuclear Energy Systems, Inc.
300 Oxford Drive, Suite 301
Monroeville, PA 15146
E-mail: ck-paulson@mnes-us.com
Telephone: (412) 373-6466
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/1812011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 846-6076 REVISION 3

SRP SECTION: 03.12 - ASME Code Class 1, 2, and 3 Piping Systems and
Piping Components and Their Associated Supports

APPLICATION SECTION: 3.12

DATE OF RAI ISSUE: 10/2012011

QUESTION NO.: RAI 03.12-30

DCD Tier 2 Section 3.12.4.2 describes the dynamic piping model. The dynamic piping
mathematical model represents the mass of the piping system as lumped masses at
nodes designated as mass points. DCD Tier 2 Section 3.12.4.2 identifies the formula
used to determine the spacing between two successive mass points, which is based on
a simply supported beam that would produce a natural frequency equal to a preselected
cut-off-frequency.
SRP Section 3.9.2, Paragraph ll.B.(i)(2) states that dynamic modeling should used of an
adequate number of masses or degrees of freedom to determine the response.
Alternatively, the number of degrees of freedom may be taken as equal to twice the
number of modes with frequencies less than the cut-off-frequency.
The frequency analysis of PIPESTRESS User's Manual states that if the distance
between mass points exceeds one half of the span length for the simply supported
beam with a preselected cut-off-frequency, then additional mass points are generated.
On the basis of SRP and PIPESTRESS User's Manual, the distance between mass
points should be no more than one half of the span length for the simply supported
beam with a preselected cut-off-frequency. The staff is requesting the applicant to clarify
the difference by either revising the DCD or providing justification.

ANSWER:

The fifth paragraph of DCD Tier 2 Subsection 3.12.4.2 will be modified in accordance with
PIPESTRESS User's Manual. This does not require design changes in the piping analysis,
because the piping analysis is performed in accordance with PIPESTRESS User's Manual and
SRP 3.9.2.

Impact on DCD

See Attachment 1 for the mark-up of DCD Tier 2, Section 3.12, Revision 3, changes to be
incorporated:

03.12-1



The first sentence and the formula of the fifth paragraph of DCD Subsection 3.12.4.2 will be
modified to read as follows:

"The following formula is used to determine the spacing between two successive mass points so
that the distance between mass points is less than or equal to one half of the span length for the
simply supported beam with a preselected cut-off-frequency"
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Impact on R-COLA

There is no impact on the R-COLA.

Impact on S-COLA

There is no impact on the S-COLA.

Impact on PRA

There is no impact on the PRA.

Impact on Technical/Topical Report

There is no impact on a Technical/Topical Report.

03.12-2



lAttachment
3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design Control Document

COMPONENTS, AND EQUIPMENT

and curved pipe elements with stiffness properties representing the piping, and other in-
line components.

Piping restraints and supports are idealized as zero length springs with appropriate
stiffness values for the restrained degrees of freedom.

In the dynamic mathematical model, the distributed mass of the system, including pipe,
contents, and insulation weight, is represented as lumped masses located at each node,
which is designated as a mass point.

The minimum number of degrees of freedom in the model is to be equal to twice the
number of modes with frequencies below a pre-selected cut-off-frequency.

The following formula is used to determine the spacing between two successive mass
points and Or based ong a simply .uppo..d beam that would producc a natual frcqucncy
equal to a prcz......d cut off f,.qunc yso that the distance between mass points is less
than or equal to one half of the span length for the simply supported beam with a
preselected cut-off-frequency. The PIPESTRESS program uses this formula for mass
point spacing.

DCD_03.12-
30

DCD_03.12-
301 F[K]E

where

K = 0.743

L = Mass point spacing (ft)

FR = Cut-off frequency (Hz)

E = Modulus of elasticity of pipe material (psi)

/ = Moment of inertia of pipe cross-section (in4)

W = Mass per unit length of piping + insulation + contents (Ibm/ft)

Concentrated weights of in-line components, such as valves, flanges, and
instrumentation, are also modeled as lumped masses.

Torsional effects of eccentric masses are included in the analysis.

The mass contributed by the support is included in the analysis when it is greater than
10% of the total mass of the adjacent pipe span (including pipe, contents, insulation, and
concentrated masses).

Tier 2 3.12-9 Re~en4
Tier 2 3.12-9 Revision 3


