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October 26, 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-11362

Subject: MHI's Response to US-APWR DCD RAI No. 795-5884 Revision 3 (SRP
03.06.01)

Reference: 1) "Request for Additional Information No. 795-5884 Revision 3, SRP Section:
03.06.01 - Plant Design for Protection Against Postulated Piping Failures in
Fluid Systems Outside Containment ," dated 8/3/2011.

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. 795-5884, 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,

Yoshiki Ogata,
General Manager- APWR Promoting Department
Mitsubishi Heavy Industries, LTD.



Enclosure:

1. Response to Request for Additional Information No. 795-5884, Revision 3

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



Docket No. 52-021
MHI Ref: UAP-HF-11362

Enclosure 1

UAP-H F- 11362
Docket No. 52-021

Response to Request for Additional Information No. 795-5884,
Revision 3

October, 2011



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

10/2612011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 795-5884 REVISION 3

SRP SECTION: 03.06.01 - Plant Design for Protection Against Postulated
Piping Failures in Fluid Systems Outside Containment

APPLICATION SECTION: 03.06.01

DATE OF RAI ISSUE: 08/0312011

QUESTION NO.: RAI 03.06.01-7

In DCD Revision 3 and in response to Request for Additional Information (RAI) 71-986
question 03.06.02-18, RAI 459-3331 question 03.06.02-39 and RAI 636-4732 question
03.06.02-48; the applicant added to the DCD Tier 2 Section 3.6.2.6 "Outline of Pipe
Break Hazard Analysis Report(s)." SRP 3.6.2 allows for a break exclusion zone, where
no pipe breaks needs to be postulated. However, SRP 3.6.1 states that the effects of
flooding, spray wetting, and subcompartment pressurization needs to be evaluated for a
postulated 1.0 sq. ft. break for the main steam and feedwater lines within the break
exclusion zone, at a location that has the greatest effect on essential equipment. DCD
Tier 2 Section 3.6.2.6 is not clear enough to determine if the pipe break hazards analysis
will evaluate the consequences of this break within the break exclusion zone.
The staff requests the applicant to modify DCD Tier 2 Section 3.6.2.6 (fifth bullet or the
section notes) to explicitly state that the pipe break hazards analysis will evaluate the
consequences of a postulated 1.0 sq. ft. break for the main steam and feedwater lines
within the break exclusion zone.

ANSWER:

MHI will modify DCD Tier 2 Section 3.6.2.6 (fifth bullet) to explicitly state that the pipe break
hazards analysis will evaluate the consequences of a postulated 1.0 sq. ft. break for the main
steam and feedwater lines within the break exclusion zone.

Impact on DCD

See Attachment 1 for the mark-up of DCD Tier 2, Section 3.6, Revision 3, changes to be
incorporated:

Add the following sentence to end of the fifth bullet of first paragraph of DCD Subsection

3.6.2.6:

03.06.01-1



"including the consequences of a postulated 1.0 sq. ft. break for the main steam and feedwater
lines within the break exclusion zone, at a location that has the greatest effect on essential
equipment"

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.

03.06.01-2



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

10/2612011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 795-5884 REVISION 3

SRP SECTION: 03.06.01 - Plant Design for Protection Against Postulated
Piping Failures in Fluid Systems Outside Containment

APPLICATION SECTION: 03.06.01

DATE OF RAI ISSUE: 08/03/2011

QUESTION NO.: RAI 03.06.01-8

DCD Tier 1 Table 2.3-1 "High and Moderate Energy Piping System Considered for
Protection of Essential Systems" and DCD Tier 2, Table 3.6-1 "High and Moderate
Energy Fluid Systems" contain a list of the high and moderate energy piping system.
DCD Tier 2 Section 9.2.5 "Ultimate Heat Sink" describes a water system that the staff
considers ,should be included within these two lists.

The staff requests the applicant to include the UHS in DCD Tier 1 Table 2.3-1 and in
DCD Tier 2, Table 3.6-1, or to justify why this system was excluded from the tables.

ANSWER:

As described in Table 1.8-1 and Section 9.2.5, the UHS is conceptual design information (CDI)
and will not be certified as part of the DCD. The final design of systems that are CDI is the
responsibility of the COL applicant. Since this system will not be certified, it will not be included in.
DCD Tier I Table 2.3-1 or DCD Tier 2 Table 3.6-1. DCD Tier 1, Table 2.3-1 and Tier 2, Table 3.6-
1 already include the Essential Service Water System (ESWS) and the Fire Protection Water
Supply System (FSS) which are the only two site-specific moderate-energy piping systems. If
additional site-specific moderate energy piping systems are identified, it is the responsibility of the
COL applicant to add them to corresponding site-specific tables in the COL application.

Impact on DCD

There is no impact on DCD.

Impact on R-COLA

There is no impact on the R-COLA.

03.06.01-3



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.

03.06.01-4



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

10/26/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 795-5884 REVISION 3

SRP SECTION: 03.06.01 - Plant Design for Protection Against Postulated
Piping Failures in Fluid Systems Outside Containment

APPLICATION SECTION: 03.06.01

DATE OF RAI ISSUE: 08/03/2011

QUESTION NO.: RAI 03.06.01-9

ITAAC 2.3-2 items 4 and 5 requires the COL applicant to perform a pipe hazards
analysis that demonstrate that all safety-related SSEs are protected from pipe failures
from the piping systems identified in DCD Tier 1 Table 2.3-1. Since the COL applicant is
the responsible of completing the ITAACs, it is expected that the report will include all
safety-related components, including site-specific components.

DCD Tier 2 Section 3.6.4 "Combined License Information" COL 3.6(1) requires that the
COL applicant to evaluate the impact of site-specific safety related components and high
or moderate piping system on the pipe hazards analysis report. This COL was created
prior to the creation of ITAAC 2.3-2 items 4 and 5. Most of the information required by
the COL item (with the exception of the impact of site-specific high and moderate energy
piping systems not included in DCD Tier 1 Table 2.3-1) will be addressed by ITAAC 2.3-
2 items 4 and 5.

The staff requests the DCD applicant to update COL 3.6(1) to instruct the COL applicant
to:

• modify DCD Tier 1 Table 2.3-1 to include all site specific high and moderate

piping system, or to

• update the as-design pipe hazards analysis report to include the impact of all
site specific high and moderate piping system.

ANSWER:

MHI will update COL Information Item, COL 3.6(1), to instruct the COL applicant to:

03.06.01-5



• Update the as-design pipe hazards analysis report to include the impact of all site specific high
and moderate piping systems.

Note that DCD Tier 1, Table 2.3-1 already includes the Essential Service Water System (ESWS)
and the Fire Protection Water Supply System (FSS) which are the only two site-specific
moderate-energy piping systems.

Impact on DCD

See Attachment 2 for the mark-up of DCD Tier 2, Section 1.8, Revision 3, changes to be
incorporated:

. Add the following sentence to end of the COL Item 3.6(1) in DCD Tier 2 Table 1.8-2:

"The COL Applicant is to update the as-design pipe hazards analysis report to include the impact
of all site specific high and moderate energy piping systems."

See Attachment 3 for the mark-up of DCD Tier 2, Section 3.6, Revision 3, changes to be
incorporated:

. Add the following sentence to end of the first paragraph of DCD Tier 2 Subsection 3.6.1.3:

"The COL Applicant is to update the as-design pipe hazards analysis report to include the impact
of all site specific high and moderate energy piping systems."

See Attachment 4 for the mark-up of DCD Tier 2, Section 3.6, Revision 3, changes to be

incorporated:

. Add the following sentence to end of the COL Item 3.6(1) in DCD Tier 2 Subsection 3.6.4:

"The COL Applicant is to update the as-design pipe hazards analysis report to include the impact
of all site specific high and moderate energy piping systems."

Impact on R-COLA

The revised COL Action Item 3.6(1) above will be addressed in the R-COLA with mark-ups in a
future revision to the R-COLA.

Impact on S-COLA

The revised COL Action Item 3.6(1) above will be addressed in the S-COLA with mark-ups in a

future revision to the S-COLA.

Impact on PRA

There is no impact on the PRA.

Impact on Techn icall/Topical Report

There is no impact on a Technical/Topical Report.

03.06.01-6



This completes MHI response to the NRC question.

03.06.01-7



3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design Con ATTACHMENT 1I
COMPONENTS, AND EQUIPMENTa -t ~ 9-84

Analyses and Acceptance Criteria (ITAAC) in Tier 1, Table 2.3-2 related to the pipe break
hazard analysis report:

* Identification of pipe break locations in high energy piping1

* Identification of leakage crack locations in high and moderate energy piping

* Identification of SSCs that are safety-related or required for safe shutdown 2

* Evaluation of consequences of pipe whip and jet impingement

* Evaluation of consequences of spray wetting, flooding, and environmental
conditions including the consequences of a postulated 1.0 sq. ft. break for the DCD_03.06.

main steam and feedwater lines within the break exclusion zone, at a location that 01-7

has the areatest effect on essential equipment

Design and location of protective barriers, restraints, and enclosures

Notes

1. Table 3.6-2 provides list of high energy lines for pipe break hazard analysis,
including properties of internal and external fluids.

2. All the SSCs that are safety-related or required for safe shutdown in close
proximity to the postulated pipe rupture will be identified.

3.6.3 LBB Evaluation Procedures

This subsection describes the design basis to eliminate the dynamic effects of pipe
rupture (Subsection 3.6.2) for the selected high-energy piping systems of RCL piping,
RCL branch piping, and main steam piping. GDC 4 of Appendix A to 10 CFR 50
(Reference 3.6-1) allows exclusion of dynamic effects associated with pipe rupture from
the design basis, when analyses demonstrate that the probability of pipe rupture is
extremely low for the applied loading resulting from normal conditions, anticipated
transients and a postulated SSE. The LBB evaluation is performed in accordance with
SRP 3.6.3 (Reference 3.6-4).

The LBB analysis combines normal and abnormal (including seismic) loads to determine
a critical crack size for a postulated pipe break. The critical crack size is compared to the
size of a leakage crack for which detection is certain. If the leakage crack size is
sufficiently smaller than the critical crack size, the LBB requirements are satisfied.

The piping systems, for which the LBB criterion is not applied, are evaluated for dynamic
effects of postulated pipe rupture at locations defined in Subsection 3.6.2. For piping
systems for which LBB is demonstrated, the evaluation of environmental effects including
spray wetting, and flooding is still performed for breaks or leakage cracks in accordance
with Subsection 3.6.2.

The types of as-built materials and material specification is to be identified for base metal
welds, weldments, and safe ends for piping evaluated for LBB. Additionally, information is
to be provided related to as-built material and material specifications for piping including

Tier 2 3.6-25 RAWAMAR 2



1. INTRODUCTION AND GENERAL US-APWR Design Contro ATTACHMENT 2
DESCRIPTION OF THE PLANT Ito RAI 795-5884

Table 1.8-2 Compilation of All Combined License Applicant Items for
Chapters 1-19 (Sheet 4 of 36)

COL ITEM NO. COL ITEM

COL 3.5(4) It is the responsibility of the COL Applicant to verify the site interface
parameters with respect to aircraft crashes and air transportation
accidents as described in Section 2.2.

COL 3.5(5) The COL Applicant is responsible to evaluate site-specific hazards for
external events that may produce missiles more energetic than tornado
missiles, and assure that the design of seismic category I and II
structures meet these loads.

COL 3.5(6) The COL Applicant is responsible to assess the orientation of the TIG of
this and other unit(s) at multi-unit site for the probability of missile
generation using the evaluation of Subsection 3.5.1.3.2.

COL 3.6(1) The COL Applicant is to identify the site-specific systems or components
that are safety-related or required for safe shutdown that are located near
high-energy or moderate-energy piping systems, and are susceptible to
the consequences of these piping failures. The COL Applicant is to
provide a list of site-specific high-energy and moderate-energy piping
systems, which includes a description of the layout of all piping systems
where physical arrangement of the piping systems provides the required
protection, the design basis of structures and compartments used to
protect nearby essential systems or components, or the arrangements to
assure the operability of safety-related features where neither separation
nor protective enclosures are practical. Additionally, the COL Applicant is
to provide the failure modes and effect analyses that verifies the
consequences of failures in site-specific high-energy and
moderate-energy piping does not affect the ability to safely shut down the
plant. The COL Applicant is to update the as-design pipe hazards
analysis report to include the impact of all site specific high and moderate
oioino systems,

COL 3.6(2) Deleted

COL 3.6(3) Deleted

COL 3.6(4) The COL Applicant is to implement the criteria for defining break and
crack locations and configurations for site-specific high-energy and
moderate-energy piping systems. The COL Applicant is to identify the
postulated rupture orientation of each postulated break location for
site-specific high-energy and moderate-energy piping systems. The COL
Applicant is to implement the appropriate methods to assure that as-built
configuration of site-specific high-energy and moderate-energy piping
systems is consistent with the design intent and provide as-built drawings
showing component locations and support locations and types that
confirms this consistency.

COL 3.6(5) Deleted

COL 3.6(6) Deleted

COL 3.6(7) Deleted

COL 3.6(8) Deleted

COL 3.6(9) Deleted

DCD_03.06.
01-9
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3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design C HATTACHMENT 31
COMPONENTS, AND EQUIPMENT"|to 795-5884

of a remote shutdown workstation. The remote shutdown workstation is not subject to
postulated pipe ruptures.

There are no high-energy lines near the MCR. The closest high-energy lines to the MCR
are in the main steam pipe room and are part of the break exclusion areas. The MCR is
separated from the isolation valve compartment by two structural floors. The area
between the two floors is used for HVAC components associated with the MCR. The
floors separating the HVAC compartment room from the main steam isolation valve
compartment are thick, reinforced concrete floors. Refer to Subsection 3.6.2.1 for
discussion applicable to PCCV penetrations in the main steam pipe room.

The main steam pipe room is evaluated using criteria for the evaluation of a one square
foot longitudinal break in a break exclusion area. This location is evaluated for the effects
of flooding, spray wetting; and subcompartment pressurization resulting from a postulated
one square foot break of either a main steam or feedwater line. The MCR is not affected
by any of the effects of a postulated break of this piping.

3.6.1.3 Postulated Failures Associated with Site-Specific Piping

The COL Applicant is to identify the site-specific systems or components that are safety-
related or required for safe shutdown that are located near high-energy or moderate-
energy piping systems, and are susceptible to the consequences of these piping failures.
The COL Applicant is to provide a list of site-specific high-energy and moderate-energy
piping systems, which includes a description of the layout of all piping systems where
physical arrangement of the piping systems provides the required protection, the design
basis of structures and compartments used to protect nearby essential systems or
components, or the arrangements to assure the operability of safety-related features
where neither separation nor protective enclosures are practical. Additionally, the COL
Applicant is to provide the failure modes and effect analyses that verifies the
consequences of failures in site-specific high-energy and moderate-energy piping does
not affect the ability to safely shut down the plant. The COL Applicant is to update the as-
design pipe hazards analysis report to include the impact of all site specific high and
moderate Diping systems.

3.6.2 Determination of Rupture Locations and Dynamic Effects Associated
with the Postulated Rupture of Piping

This section describes the design bases for locating postulated breaks and cracks in
high- and moderate-energy piping systems inside and outside PCCV; the methods used
to define the jet thrust reaction force at the break location; the procedures used to define
jet impingement loading on adjacent safety-related systems or components; and the
design criteria for pipe whip restraint, jet impingement barriers and shields and guard
pipes. Dynamic effects such as pipe whip and jet impingement need not be evaluated in
several high energy systems, including the RCL and surge line when LBB criteria are
successfully applied (see Subsection 3.6.3).

The plant meets the relevant requirements of GDC 4 as follows:

DCD_03.06.
01-9
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3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design Contr ATTACHMENT 4
COMPONENTS, AND EQUIPMENT'to 795-5884

The differences in fabrication and nondestructive examination requirements do not affect

the LBB analyses assumptions, criteria, or methods.

3.6.3.4.13 Documentation of LBB Evaluation

Documentation of the LBB evaluation will be provided in the Technical Report (Reference
3.6-24).

3.6.3.5 Technical Report

The following information will be provided in the Technical Report (Reference 3.6-24).

* Representative and bounding material properties.

" Design piping isometric drawings showing location of supports and their
characteristics and location and weights of components such as valves.

* Evaluation of piping system using BAC and bounding analysis results.

3.6.4 Combined License Information

COL 3.6(1)

COL 3.6(2)

COL 3.6(3)

The COL Applicant is to identify the site-specific systems or
components that are safety-related or required for safe shutdown that
are located near high-energy or moderate-energy piping systems, and
are susceptible to the consequences of these piping failures. The COL
Applicant is to provide a list of site-specific high-energy and moderate-
energy piping systems, which includes a description of the layout of all
piping systems where physical arrangement of the piping systems
provides the required protection, the design basis of structures and
compartments used to protect nearby essential systems or
components, or the arrangements to assure the operability of safety-
related features where neither separation nor protective enclosures
are practical. Additionally, the COL Applicant is to provide the failure
modes and effect analyses that verifies the consequences of failures in
site-specific high-energy and moderate-energy piping does not affect
the ability to safely shut down the plant. The COL ADolicant is to
uWdate the as-design oioe hazards analysis report to include the
imnact of all site soecific hioh and moderate nioino systems.

DCD_03.06.
01-9
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