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December 21, 2011

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

Attention: Mr. Jeffrey A. Ciocco

Docket No. 52-021
MHI Ref: UAP-HF-11449

Subject: Updated Closure Plan for Issues Associated with GSI-191 for the
US-APWR Design Certification

Reference: [1] Letter (ML112430036) from D. Matthews (NRC) to Y. Ogata (MHI),
"Schedule Change for the United States - Advanced Pressurized Water
Reactor Design Certification" dated October 27, 2011

[2] Letter MHI Ref: UAP-HF-11103 from Y. Ogata (MHI) to U.S. NRC,
"Closure Plan for Issues Associated with GSI-191 for the US-APWR
Design Certification" dated May 24, 2011

[3] Letter MHI Ref: UAP-HF-11286 from Y. Ogata (MHI) to U.S. NRC,
"Transmittal of the Technical Report entitled 'US-APWR Sump Strainer
Performance' (MUAP-08001, Revision 5)" dated August 31, 2011

[4] Letter MHI Ref: UAP-HF-10316 from Y. Ogata (MHI) to U.S. NRC,
"Transmittal of the Technical Report entitled 'US-APWR Core Inlet
Blockage Test' (MUAP-10021)" dated November 19, 2010

[5] Letter MHI Ref: UAP-HF-11285 from Y. Ogata (MHI) to U.S. NRC,
"Transmittal of the Technical Report entitled 'US-APWR Sump Strainer
Downstream Effects' (MUAP-08013 Revision 2)" dated August 30, 2011

On October 27, 2011, the Nuclear Regulatory Commission ("NRC) issued a letter
(Reference 1) to Mitsubishi Heavy Industries, Ltd. ("MHI") to inform MHI that the NRC
review schedule for the US-APWR Design Certification was subject to change due to
additional information being provided.

Resolution of GSI-1 91 was identified within the NRC letter (Reference 1) and a reference
was made to MHI's Closure Plan for GSI-191 (Reference 2). The NRC indicated that the
staff does not clearly understand the current plan for submittals and schedule. This letter
contains an update to the previous Closure Plan, identifying upcoming deliverables and
the schedule for submitting to the NRC.

To address issues associated with GSI-191 MHI has performed Head Loss, Strainer
Bypass and Core Inlet Blockage Testing (References 3 and 4). In addition, Long Term
Core Cooling analysis has been completed (Reference 5). The testing and analysis
performed and submitted to the NRC has shown that the US-APWR design is safe and
robust.



In RAI 815-5986 the NRC Staff requested MHI explain details of the debris transportation
time assumptions contained in MUAP-08013 Appendix E (Reference 5). Subsequent
discussion has been held with the NRC, resulting in the revised Closure Plan for GS1-191
included in Enclosure 2.

The Closure Plan includes details to address resolution for debris transport time, any
addition testing if necessary, closure for outstanding RAts, revisions to Technical Reports
and DCD mark-ups. A schedule is identified for submittals and planned interactions with
the NRC to facilitate closure of remaining issues related to GSI-1 91.

As indicated in the enclosed materials, this document contains information that MHI
considers proprietary, and therefore the report should be withheld from disclosure
pursuant to 10 C.F.R. § 2.390 (a)(4) as trade secrets and commercial or financial
information which is privileged or confidential. Accordingly, the technical report is being
submitted in two versions, in separate compact discs. One version (Enclosure 2)
contains the complete proprietary version of the closure plan. A non-proprietary version
of the closure plan is included as Enclosure 3. In the non-proprietary version, the
proprietary information, bracketed in the proprietary version, is replaced by the
designation"[ ]". In accordance with the NRC submittal procedures, this letter includes
an Affidavit (Enclosure 1) that identifies the reasons why the proprietary version of the
Report should be withheld from disclosure pursuant to 10 C.F.R. § 2.390 (a)(4).

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

Sincerely,

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



Enclosures:

1. Affidavit of Yoshiki Ogata

2. US-APWR GSI-191 Closure Plan (Proprietary Version) - Version containing
Proprietary information

3. US-APWR GSI-1 91 Closure Plan (Non-Proprietary Version) - Version not containing
Proprietary information

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



ENCLOSURE 1
Docket No. 52-021

MHI Ref: UAP-HF-1 1449

MITSUBISHI HEAVY INDUSTRIES, LTD.

AFFIDAVIT

I, Yoshiki Ogata, state as follows:

1. I am General Manager, APWR Promoting Department, of Mitsubishi Heavy Industries,
LTD ("MHI"), and have been delegated the function of reviewing MHI's US-APWR
documentation to determine whether it contains information that should be withheld
from public disclosure pursuant to 10 C.F.R. § 2.390 (a)(4) as trade secrets and
commercial or financial information which is privileged or confidential.

2. In accordance with my responsibilities, I have reviewed the enclosed document entitled
"US-APWR GSI-1 91 Closure Plan" dated December 21, 2011, and have determined that
portions of the document contain proprietary information that should be withheld from public
disclosure. Those pages containing proprietary information are identified with the label
"Proprietary" on the top of the page and the proprietary information has been bracketed with
an open and closed bracket as shown here "[ ]". The first page of the document indicates
that all information identified as "Proprietary" should be withheld from public disclosure
pursuant to 10 C.F.R. § 2.390 (a)(4).

3. The information identified as proprietary in the enclosed document has in the past been, and
will continue to be, held in confidence by MHI and its disclosure outside the company is
limited to regulatory bodies, customers and potential customers, and their agents, suppliers,
and licensees, and others with a legitimate need for the information, and is always subject to
suitable measures to protect it from unauthorized use or disclosure.

4. The basis for holding the referenced information confidential is that it describes the unique
US-APWR design, developed by MHI and not used in the exact form by any of MHI's
competitors. This information was developed at significant cost to MHI, since it required
the performance of research and development and the performance of detailed hardware
design extending over several years.

5. The referenced information is being furnished to the Nuclear Regulatory Commission
("NRC") in confidence and solely for the purpose of information to the NRC staff.

6. The referenced information is not available in public sources and could not be gathered
readily from other publicly available information. Other than through the provisions in
paragraph 3 above, MHI knows of no way the information could be lawfully acquired by
organizations or individuals outside of MHI.



7. Public disclosure of the referenced information would assist competitors of MHI in their

design of new nuclear power plants without incurring the costs or risks associated with the

design of the subject systems. Therefore, disclosure of the information contained in the

referenced document would have the following negative impacts on the competitive position

of MHI in the U.S. nuclear plant market:

A. Loss of competitive advantage due to the costs associated with development of the unique

plant design of the safety analysis. Providing public access to such information permits

competitors to duplicate or mimic the methodology without incurring the associated costs.

B. Loss of competitive advantage of the US-APWR created by benefits of enhanced plant
safety, and reduced operation and maintenance costs..

I declare under penalty of perjury that the foregoing affidavit and the matters stated therein are

true and correct to the best of my knowledge, information and belief.

Executed on this 2 1 st day of December, 2011.

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



ENCLOSURE 3

US-APWR GSI-191 Closure Plan

(Non-Proprietary Version)



1. Introduction

The purpose of this document is to provide an updated plan for resolution of issues

associated with GSI-191 for US-APWR, and includes a schedule for submittal of the

remaining responses to NRC Requests for Additional Information (RAIs) and associated

documentation. 125 RAIs have been issued by the NRC and MHI has responded to 124

RAIs. Table 1-1 identifies those RAIs for which MHI must provide updated responses.

MHI will provide updates of these responses by January 31, 2012. MHI proposes a public

meeting to discuss these issues in the beginning of February, 2012. DCD mark-ups and

updated technical reports associated with GSI-191 will be submitted by May 31, 2012,

except for technical reports associated with additional testing. Since the Head Loss testing

and a part of CIB testing may be re-performed, the closure schedule includes these testing

period. The final technical reports associated with any testing will be submitted by August

31, 2012.

Table 1-1 Outstanding RAIs

RAI Area Subjects

RAI 815-5986 Debris Transport Time delay analysis of debris transport to the

core (850sec)

RAI 740-5719 Upstream Effect Basis of ineffective pool volume calculations

RAI 839-6103

RAI 840-6096 Downstream Effect Ex-vessel evaluation

RAI 857-6110 Upstream Effect Temperature scaling of HL testing

Some RAIs have caused MHI to reconsider the detailed design of the recirculation system

around and with the RWSP. This plan also provides information about these recirculation

considerations and the overall closure schedule.
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2. Design Considerations

2.1 Purpose

The US-APWR design incorporates an internal RWSP to improve the long term core cooling

performance following a Loss of Coolant Accident (LOCA). The recirculation flow path has

been designed to ensure the RCS break flow and the CV spray water systematically returns

to the RWSP. In the current design, two flow paths are formed early after a LOCA initiation.

A portion of RCS break flow and CV spray is transported into dry compartments such as

Reactor Cavity through openings in the floor of the SG Compartment, and the remaining

water flows outside of SG Compartment returning to RWSP directly through the transfer

piping. After the dry compartments are filled with the drain water, recirculation flow travels

toward the transfer pipes or overflow lines. Although the current configuration would meet

all regulatory requirements, determining the relative contributions from each of the

recirculation flow paths is difficult.

In order to confirm these relative contributions to the recirculation, the return water flow

paths have been simplified. There is no impact to ITAAC or COL Items (e.g. cleanliness,

housekeeping and foreign materials exclusion program).

2.2 Approach

Fig. 2-1 provides a representation of the approach to be used to simplify the flow paths for

recirculation. Debris laden water is directed to dry areas first, and then returns to the

RWSP through overflow pipes from the dry areas. All 10 transfer pipes arranged vertically

in the second floor outside the SG Compartment have been removed and new floor

openings have been installed in the SG Compartment. The debris contaminated RCS

break flow is transported directly into the Reactor Cavity, the Containment Recirculation Air

Distribution Chamber and the CV Drain Pump Room, which are dry during normal operation.

New overflow pipes have been installed in the Reactor Cavity and the Air Distribution

Chamber to direct the RCS break and CV spray water into the RWSP. The second floor

area outside the SG Compartment no longer has a direct RCS recirculation flow path to the

RWSP. The portion of the CV spray water that falls outside the SG Compartment now

flows into the SG Compartment and mixes with the break flow from the RCS.

Additionally, the nominal water level of the RWSP will be raised slightly to increase the initial

water inventory.
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Fig. 2-1 Conceptual Schematic of New Design
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2.3 Scope

Fig. 2-2 compares the current design and the new design. The specific design changes are

listed below.
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Fig. 2-2 Recirculation System Configuration
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2.4 Methodology for Debris Transport Time Evaluation

The debris transport time TDT of the new recirculation flow path is calculated by the following

formula;

TOT = Tl+T2+T3

where TI: debris transport time to the RWSP

T2: debris transport time within the RWSP to the sump

T3: debris transport time from sump to the core

(1) T1 is determined by the time required to fill up the dry areas beginning at the initiation of

the LOCA. The fill-up analysis uses the conservative LOCA analysis break flow and

the capacity of each dry compartment up to the overflow lines, where applicable, as

input. Sensitivity analysis with potential clogging of floor openings will be performed to

determine the conservative fill-up time.

(2) T2 is calculated by a simplified formula based on conservative suction velocity and the

minimum transport distance. The transport distance will be determined as the closest

between overflow pipe and strainer. The suction velocity will be calculated based upon

the maximum sump flow across the minimum RWSP cross section.

(3) T3 is determined by the purge volume of ECC piping from the sump intake to the DVI

nozzle and the ECC pump suction flowrate. Time delay in the sump pit and in the

reactor vessel will be omitted conservatively.

Fig. 2-3 Schematic of Debris Transport Time Evaluation
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2.5 Potential Impacts on Previous Testing

(1) Debris Split

The return paths to the RWSP and the flowrate associated with each overflow pipe have

been changed in the new design. The impact on the debris split ratio is being evaluated

using the new flow path configuration. If the results of this evaluation are not bounded by

the ratio of 70:30, the Head Loss testing will be re-performed.

(2) Debris Transport Time

The total delay time is determined using the methodology identified above. Specifically, the

fill-up time (T1) depends on the sizing of floor openings and the transport time in the RWSP

(T2) depends on the arrangement of overflow piping. If TDT is determined to be shorter

than 850 seconds, only the CIB cold-leg break tests will be re-performed.
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3. Closure Plan of Outstanding RAIs

(1) Debris transport time (RAI 815-5986)

The methodology, discussed in Section 2.4, will be applied using the new recirculation flow

path arrangement. MHI will revise the RAI response with detailed layout information

identifying the new information and a time evaluation result. A revised RAI response will be

submitted by January 31, 2012.

(2) Hold-up volume (RAI 740-5719, RAI 839-6103)

The hold-up volume will be re-calculated based on the new recirculation flow path. MHI will

revise the response to RAI 740-5719 by January 31, 2012. Also, a revision to the response

to RAI 839-6103 will be submitted by the same date.

(3) Ex-vessel (RAI 840-6096)

The remaining issue in this RAI relates to an ITAAC on safety pumps (06.02.02-85). MHI

requests additional discussion with the staff on the scope of SSCs to be described in DCD

Tier 1 and chapter 14. This RAI is not specifically a GSI-191 technical issue but a generic

topic on the level of detail provided in chapter 14. MHI will revise the response after the

chapter 14 discussion is completed.

(4) Temperature scaling (RAI 857-6110)

MHI is expecting receive a follow-up RAI related to US-APWR temperature scaling

calculations. The response will provide the justification for temperature scaling for the

US-APWR plant specific debris head loss using a relation of the water viscosities. MHI will

submit the response within 30 days of the formal RAI issuance.
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4. Impacted Documents

Table 4-1, 4-2 and 4-3 shows the potential impacts on DCD, Technical Reports and past RAI

responses by the design change discussed in section 2. The final impact scope is clarified

in the revised RAI responses listed in Table 1-1.

Table 4-1 (1/2) Impact on DCD

Chapter Section Impact

Section 2.2 Layout drawing inside the containment

Tier 1 Transfer piping description

Section 2.4.4 RWSP holdup volume

Transfer piping and refueling cavity drain line description

Section 1.2 Layout drawing inside the containmentChapter 1
Section 1.9.3 Transfer piping description and RWSP holdup volume

Section 3.2 Transfer piping classification

Section 3.4.1.5.1 Transfer piping description and RWSP holdup volume

Section 3.8.1 Layout drawing inside the containment

(Temperature distribution)

Chapter 3 Section 3.8.3 Layout drawing inside the containment

(Compartment wall drawing inside the containment)

Section 3.8.4 Layout drawing inside the containment

(RIB layout drawing for building structural design)

Appendix 3K Layout drawing inside the containment

(Water tight wall/door location)

Section 6.1.1.2.3 RWSP holdup volume

Transfer piping description and drawing, RWSP holdup

Section 6.2.1 volume, spray water path drawing, NATB basket drain

line drawing and layout drawing inside the containmentChapter 6
Section 6.2.1.1.2 Transfer piping description

Section 6.2.2 Transfer piping description and RWSP holdup volume

Section 6.2.2.2.5 Transfer piping description and RWSP holdup volume

Section 6.2.2.3.11 Transfer piping description
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Table 4-1 (2/2) Impact on DCD

Chapter J Section Impact

NaTB basket drain line system drawingSection 6.3
100% water level of RWSP

Section 6.3.2.2.3 RWSP holdup volume

Section 6.3.2.2.4 Transfer piping descriptionChapter 6

Section 6.3.2.2.5 NaTB basket drain line description

Section 6.5 Layout drawing inside the containment

(Safeguard component and penetration area drawing)

Section 6.5.2.2 RWSP holdup volume

Chapter 8 Section 8.3.1 Layout drawing inside the containment

(Electrical equipment layout)

Chapter 9 Appendix 9A Layout drawing inside the containment

(Fire zone and fire area)

Layout drawing inside the containmentChapter 11 Section 11.5
(Radiation monitor layout)

Chapter 12 Section 12.3 Layout drawing inside the containment

(Radiation zone map)

Chapter 14 Section 14.3 Transfer piping description and RWSP holdup volume

Chapter 16 TS 3.5.4, B 3.5.4 RWSP holdup volume

Chapter 19 Section 19.1.4.1.1 Description of the Level 1 PRA for Operations at Power
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Table 4-2 Impact on Technical Reports

Doc. No. Section Impact

MUAP-08001 RWSP holdup volume and RWSP minimum water levelSection 2.1
during LOCA

Section 3.4.1 Debris split for head loss testing

Refueling and transfer piping cavity drain description,

Section 3.7.1 spray/blowdown water return path drawing and list of

hold-up volumes

RWSP holdup volume, margin for minimum water level

Section 3.7.2 calculation, RWSP water depth and RWSP water level

drawing

Appendix-B * Strainer head loss testing results

Appendix-C Recirculation water volume

Appendix-D Layout drawing inside containment, piping layout

drawing inside RWSP

MUAP-08013 Section 4.2 * Long term core cooling evaluation

Appendix D * Debris amount

Appendix E Debris delay time calculation

Appendix G * Boundary conditions for cladding surface temperature

evaluation

Conservatism applied to HL break teat and HLSO teatAppendix H*
flow rate conditions

Appendix I Estimate of debris load in Cold-Leg break

MUAP-11022 Section 3.2 * Acceptance criteria

Section 5.1 * Test condition (Flow rate conditions)

Section 5.2 * Test condition (Debris amount)

Section 5.3 * Test condition (Test Matrix(Core Bypass))

Section 7.1 * Hot Leg Break Test acceptance criteria

Section 7.2 * Cold Leg Break Test results and acceptance criteria

* denotes that those items could be impacted if the Head Loss or CIB test

conditions are changed.
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Table 4-3 Impact on Past RAI responses

RAI ID Question No. Impact

RAI 354-2585 06.02.02-24 RWSP drain line description

04.04-25 * Heat transfer coefficient based on WCOBRA/TRAC

RAI 530-3989 Debris delay time calculation and ineffective pool volume04.04-40
calculation

RAI 695-4934 Overflow calculation from NaTb basket

• denotes that the item could be impacted if the Head Loss or CIB test

conditions are changed.
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5. Closure Schedule

C.)

Comprehensive Closure Plan 2011 2012

11 11 12 1 I 2 I 3 I 4 _ 5 I 6 I 7 I 8 J 9 1 10

Interaction with NRC (1) Weekly Regular call I T I

(2) Public Meeting/Audit 2/B Public Meeting for the design change

I I I 9/M Public Meeting for
A 3/M Audit for the design change Closure of GS1-191

(3) TeR/RAI Submittal A 12/21 Submittal of new Closure plan to NRC
/•' ~1/31 Submittal of I,'revised RAI responses 5/31 Submittal of -8/3 Submittal of

r DCD mark-up and TeRs revised TeRs

_ 2/E Submittal of RAI resoonses
Items to be resolved RAI 815-5986 1

RAI 740-5719 Development of Closure Plan

RAI 839-6103 I '. l
Detail Technical Study

RAI 840-6096
RAI 857-6110 RAI Response

Potential Re-Test Head Loss Test TsL test

DCD/TeR~GI Testr-u i
CIB Test est Pan CIB test

DCD/TeR DCD mark-up D Mark -up develop ment

Technical Report TeR updates without re-test

_I I I TeR updates with re-test result


