
At
MITSUBISHI HEAVY INDUSTRIES, LTD.

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

December 20, 2012

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-12337

Subject: MHI's Response to US-APWR DCD RAI No. 938-6535 (SRP 08.04)

Reference: 1) "Request for Additional Information No. 938-6535, SRP Section: 08.04 -

Station Blackout -Application Section: 8.4", dated June 7, 2012.

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") the document entitled "MHI's Response to US-APWR DCD
RAI No. 938-6535 (SRP 08.04)".

Enclosed is the response to the one RAI question contained within Reference 1.

As indicated in the enclosed materials, this document contains information that MHI considers
proprietary, and therefore 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. A non-proprietary version of the document is also being submitted with the
information identified as proprietary redacted and replaced by the designation "[ ]".

This letter includes a copy of the proprietary version of the RAI response (Enclosure 2), a copy
of the non-proprietary version of the RAI response (Enclosure 3), and the Affidavit of Yoshiki
Ogata (Enclosure 1) which identifies the reasons MHI respectfully requests that all material
designated as "Proprietary" in Enclosure 2 be withheld from disclosure pursuant to 10 C.F.R.
§ 2.390 (a)(4).

Please contact Mr. Joseph Tapia, General Manager of Licensing Department, 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
Director - APWR Promoting Department
Mitsubishi Heavy Industries, Ltd.
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Enclosures:

1. Affidavit of Yoshiki Ogata
2. MHI's Response to US-APWR DCD RAI No. 938-6535 (SRP 08.04) (proprietary)
3. MHI's Response to US-APWR DCD RAI No. 938-6535 (SRP 08.04) (non-proprietary)

CC: J. A. Ciocco
J. Tapia

Contact Information

Joseph Tapia, General Manager of Licensing Department
Mitsubishi Nuclear Energy Systems, Inc.
1001 19th Street North, Suite 710
Arlington, VA 22209
E-mail: joseph-tapia@mnes-us.com
Telephone: (703) 908-8055



ENCLOSURE I
Docket No. 52-021

MHI Ref: UAP-HF-12337

MITSUBISHI HEAVY INDUSTRIES, LTD.

AFFIDAVIT

I, Yoshiki Ogata, being duly sworn according to law, depose and state as follows:

1. I am Director, 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
"MHI's Response to US-APWR DCD RAI No. 938-6535 (SRP 08.04)", dated December
20, 2012, and have determined that the document contains 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 information identified as
"Proprietary" should be withheld from public disclosure pursuant to 10 C.F.R. § 2.390
(a)(4).

3. The basis for holding the referenced information confidential is that it describes the unique
design of the room heat-up calculation, developed by MHI (the "MHI Information").

4. The MHI Information is 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 detailed design for its software and hardware extending
over several years. Therefore public disclosure of the materials would adversely affect
MHI's competitive position.

5. The referenced information has in the past been, and will continue to be, held in
confidence by MHI and is always subject to suitable measures to protect it from
unauthorized use or disclosure.

6. The referenced information is not available in public sources and could not be gathered
readily from other publicly available information.

7. The referenced information is being furnished to the Nuclear Regulatory Commission
("NRC") in confidence and solely for the purpose of supporting the NRC staff's review of
MHI's application for certification of its US-APWR Standard Plant Design.

8. Public disclosure of the referenced information would assist competitors of MHI in their
design of new nuclear power plants without the costs or risks associated with the design
and testing of new systems and components. Disclosure of the information identified as
proprietary would therefore have negative impacts on the competitive position of MHI in
the U.S. nuclear plant market.



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 0 th day of December, 2012.

Yoshiki Ogata
Director -APWR Promoting Department
Mitsubishi Heavy Industries, Ltd.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

12/20/2012
US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: 938-6535 REVISION 3

SRP SECTION: 08.04 - Station Blackout

APPLICATION SECTION: 8.4

DATE OF RAI ISSUE: 06/0712012

Question No. : 08.04-16
Transient Calculations of the Turbine-Driven Emergency Feed Water Pump Room
Heat-up under Station Blackout
On May 9, 2012, the NRC staff conducted an audit of the transient heat-up calculations of
the Turbine-Driven Emergency Feed Water (TDEFW) pump room under Station Blackout
(SBO). The staff reviewed "US-APWR Standard Design, Room Heat-up Calculation for
TDEFW pump room" (Document No. 4CS-UAP-20120004), and the supporting referenced
material. This calculation report was prepared by the applicant to support the response to
DCD RAI No. 875-6211, and describes the room heat-up calculations for the TDEFW pump
room given the loss of all HVAC. A Microsoft Excel spreadsheet was used to develop the
transient model for the room bulk-air temperature rise due to the loss of cooling. The audit
has led to the following questions for the applicant to address. (No proprietary information is
included in the eRAI system).

* A constant heat transfer coefficient of [--] was used for both the room inside and
outside surfaces. The staff was informed that though the heat transfer coefficient
was based on natural convection, it was not computed based on the temperature
difference between the bulk air and the surfaces. The reference made in the
calculation report for the heat transfer coefficient could not be found. Provide a
reference for the heat transfer coefficient value used and justify it to be conservative
for the wall and bulk-air temperature difference range encountered. Also justify using
the same heat transfer coefficient for both the room inside and outside surfaces,
while the outside surfaces are expected to have smaller temperature differences with
the bulk air. Otherwise, update the model with a conservative heat transfer co-
efficient or correlation[s] for vertical and horizontal orientations of the wall, ceiling,
and floor; and have the staff review the revised model results.

* The wall areas reported in the RAI 875-6211 response were significantly higher than
the ones appearing in the calculation report and the Excel model. The applicant
admitted the error in reporting the areas in the response. However, as correct areas
were used in the calculations, the error did not affect the model results. Please
submit a modified response to RAI 875-6211 to bring it to closure.

" The concrete thermo-physical properties (thermal conductivity, density, and specific
heat) used in the model were taken from 2005 ASHRAE Fundamentals. The
ASHRAE Fundamentals identified a range of concrete properties, but the applicant
had not used the most conservative values with respect to the room heat up
calculations. Justify the concrete thermo-physical properties values used. Otherwise,
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update the model with conservative property values for wall, ceiling, and floor; and
have the staff review the revised model results.

* The Excel model used [--] elements across each wall, ceiling, and floor; and a [--]
minute time step for the transient heat-up calculations of the concrete structures.
The stability of the numerical scheme used to solve the conjugate transient heat
transfer from the bulk air into the concrete structures, as implemented in the Excel
model, was not discussed in the calculation report. The staff expects the numerical
scheme to be based on the 1-D transient conduction equation discretized through the
solid structures exposed to convective boundary conditions on both sides.
Demonstrate by analysis that the chosen time step and element widths are small
enough to satisfy the corresponding Fourier number and Biot number based stability
criteria emerging from the discretization of the energy equation and convective
boundary conditions. Otherwise, use thinner elements and/or smaller time step to
satisfy the stability criteria for the walls, ceiling, and floor; and have the staff review
the revised model results.

* The problem formulation presented in the calculation report assumed a linear
temperature profile through the wall. The appearance of the term containing the
temperature difference between the indoor and outdoor surfaces is not consistent
with the wall nodalization scheme described later in the calculation report. Please
explain how the temperature profile was linearized through the entire wall while still
accounting for the wall nodalization for the transient heat sink analysis. The term
should not have appeared anywhere in the formulation.

* The calculation report did not explain how the model accounted for the soil
underneath the floor as an extended heat sink. Please explain whether the floor and
soil were considered two separate thermal resistances, or a single thermal resistance
based on geometrically weighted properties, etc.

* During the audit, the applicant confirmed that the roof of the TDEFW pump room was
not exposed to the sun. Confirm that none of the exterior walls of the room were
exposed to the sun either, in order to justify the 11 50F bulk-air temperature assumed
for the room surroundings. Besides, 11 5°F bulk-air temperature may not be
conservative for the surrounding spaces if there is heat generation, such as, by some
equipment run by the back-Up DC power supply under the SBO. Please identify any
heat generation inside the adjacent spaces, and revise the heat-up model
accordingly.

• The initial TDEFW pump room indoor air temperature was assumed to be 1050F.
Please confirm that 105 0F is the absolutely maximum temperature inside the TDEFW
pump room for all abnormal and normal operating conditions, and the "initial" indoor
room temperature could not exceed 1050 F, even if the room HVAC system were
under an LCO (limiting condition for operation) when the SBO occurred.

" Even though, the TDEFW pumps do not require AC power for startup, room coolers
and their heat removal systems are powered from AC buses. The US-APWR
analyses include credit for loading of the AAC GTGs to supply the TDEFW room
cooling equipment within one hour after the SBO. The US-APWR safety-related DC
batteries can supply power for a rated duration of two hours without recharging under
design basis loading conditions. Thus, extended operation of the TDEFW pumps for
longer than two hours also requires restoration of AC power to the safety-related
battery chargers. Therefore, present the estimate when TDEFW control failures are
expected to occur if the room heat-up continues for longer than one hour.

* Please state whether or not an operator would need to enter the post-SBO high
temperature environment of the TDEFW pump room to support a safety-related
function or to mitigate an accident. If so, identify any additional provisions needed or
made by the applicant to offset the high heat stress due to the high TDEFW pump
room temperatures.
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Please verify that the TDEFW pump room transient heat-up calculations are
performed following the 10 CFR, Part 50, Appendix B, Quality Assurance criteria.
Also update any applicable changes to the US-APWR, DCD Tier 1 and Tier 2
contents and the related topical/technical reports, resulting from the current RAI.

ANSWER:

08.04-3



r

~2

08.04-2



r

Bullet 8:

The TID EFW pump room HVAC system is not controlled by Technical Specifications (so an LCO is
not applicable) because the HVAC system is only a support system for the TOD EFW pump. The
area design temperature of the TOD EFW pump room under both normal and abnormal conditions is
identified in DCD Table 9.4-1. The maximum design temperature was used for the calculation. As
indicated by the calculation results, there is considerable margin to the EQ limit, so that a much
higher initial room temperature would not result in equipment failure for the analyzed period.

Bullet 9:

The TID EFW pump room is maintained within the design temperature range shown in DCD Table
9.4-1. As shown in Figures 1 and 2, the room temperature remains well below the EQ limit condition
for more than 24 hours after the onset of station blackout with loss-of-AAC. The EQ limit is based on
the EQ program (i.e. MUAP-08015 Ri, "US-APWR Equipment Qualification Program"), which
includes all components necessary to support pump operation. Therefore, control failures are not
expected for this period.

Bullet 10:

The operator does not need to enter a T/D EFW pump room to support a safety-related function or to
mitigate an accident after the onset of SBO. Therefore, no provisions are needed to support work in
a high temperature environment.
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Bullet 11:

The T/D EFW pump room transient heat-up calculations have been performed in accordance with
the MHI QA program for the US-APWR. As described in DCD Section 17.5, the QA program for the
US-APWR meets the requirements of 10 CFR Part 50, Appendix B and 10 CFR Part 52. There are
no changes required to the US-APWR DCD or related topical/technical reports due to the above
responses. As indicated earlier, Calculation 4CS-UAP-20120004 will be revised to reflect insights
from the sensitivity studies.

Impact on DCD

There is no impact on the DCD.

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 I Topical Reports

There is no impact on the Technical / Topical Reports.
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Figure 1: Sensitivity Calculation #1 for T/D EFW Pump Room Heat-up Temperature
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Figure 2: Sensitivity Calculation #2 for T/D EFW Pump Room Heat-up Temperature
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