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MITSUBISHI HEAVY INDUSTRIES, LTD.

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

November 9, 2009

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

Attention: Mr. JeffreyA. Ciocco

Docket No. 52-021
MHI Ref: UAP-HF-09514

Subject: MHI's Response to US-APWR DCD RAI No.471-3699 Revision 1

References: 1) "Request for Additional Information No.471-3699 Revision 1, SRP Section:
06.02.05 - Combustible Gas Control in Containment, Application Section:
6.2.5" dated October 6, 2009.

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") a document entitled "Partial Response to Request for
Additional Information No.471-3699 Revision 1".

Enclosed is the response to Question No.06.02.05-35 that is contained within Reference 1.
The remaining response to Question No.06.02.05-36 will be submitted by February 26, 2010.

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.

Enclosure:

1. Response to Request for Additional Information No. 442-3378, Revision 1

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

11/6/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No.52-021

RAI NO.: NO. 471-3699 REVISION I

SRP SECTION: 06.02.05 - Combustible Gas Control in Containment

APPLICATION SECTION: 6.2.5

DATE OF RAI ISSUE: 10/6/2009

QUESTION NO.: 6.2.5-35

Provide more specific design information on the components of the CHS. Table 6.2.5-1 of the
DCD provides very general CHS design parameters, and Section 19.2.3.3.7 of the DCD
discusses equipment survivability, but more design details are needed.

The staff requested, in RAI 6.2.5-7 that in order to evaluate if the design meets the requirements
of 10 CFR Part 50, § 50.44(c)(3), regarding equipment survivability, the applicant should:

.1) Indicate what specific design basis information for the components of the CHS reflect the
results of the referenced Subsection 19.2.3.3.7 evaluation, and DCD reference 19.2-58.

2) Provide a design description of the hydrogen igniter to be supplied for the US-APWR, and its
associated power supplies, transformers and cabling etc, to include performance criteria sufficient
to support that such igniter, when installed, will have similar performance as those described in
DCD reference 19.2-58.

The applicant provided the following response:

Please refer to the technical report "US-APWR Probabilistic Risk Assessment" (MUAP-07030)
Chapter 15 Separate Effect Analysis. Section 15.7 of this report describes the discussion on the
equipment survivability, in which the containment gas temperatures during the postulated severe
accident conditions are presented. Hydrogen igniters including the associated power supplies,
transformers and cabling, etc. are designed to satisfy the functionality within the evaluated
temperature conditions.

The staff has reviewed this response and the referenced technical report and has identified that
the following needs to be addressed by the applicant:

1) Per 10 CFR 52.47(a)(12), all applicants for a reactor operating license shall include the
analyses and the descriptions of the equipment and systems required by 10 CFR 50.44 as part of
their application. Therefore, the information contained in Subsection 15.7.3 (Equipment
Survivability Assessment) of MUAP-07030, including all figures referenced therein shall be
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supplied, as part of Section 6.2.5 of the DCD application, since this analysis information is used
to evaluate the adequacy of the Combustible Gas Control System Design. Alternatively a
reference to the above section can be provided in DCD section 6.2.5.2

2) The discussion in Section 15.7 of MUAP-07030 is very general and high level. The needed
design description/performance criteria for a successful selection and procurement of an
acceptable igniter system is not provided. As stated in the reply, the hydrogen igniters including
the associated power supplies, transformers and cabling, etc. should be designed to satisfy the
functionality within the evaluated temperature conditions. Therefore the DCD should explicitly
state what the temperature limits, etc. are under which the system must function. Provide these
temperature limits as discreet information in DCD Section 6.2.5.

3) As described in DCD Subsection 19.2.3.3.7 Table 19.2-1 provides a listing of the USAPWR
design features for mitigating severe accidents and the phenomenon mitigated. Equipment
survivability is one of the phenomena listed for the hydrogen igniter. The staff understands that
the detailed design for the hydrogen igniter is not completed, and an equipment vendor has not
yet been selected. Assurance that procured equipment will survive the environmental conditions
associated with a severe accident and continue to function is provided by verification that
important equipment design information is identified in licensing documents.

Table 19.2-1 contains a note #4 which states that specific components, systems, time frames and
environmental conditions will be selected and examined in regard to equipment survivability
during the COL stage. How will this be accomplished? There is no DCD COL information item
associated with this note. Please explain how the survivability study results are reviewed and are
reflected in the licensing documents for severe accident equipment. Please explain why such key
design commitments are not captured in ITAAC.

ANSWER:

1) MHI will provide a reference in DCD section 6.2.5.2, as shown in the answer to the question 2
below.

2) In Section 15.7 of the PRA technical report (MUAP-07030), the pressure and temperature
transitions under hydrogen burning conditions have been evaluated and it is concluded that the
peak temperature after hydrogen burn reaches higher than 1 000°F. The actual highest evaluated
temperature is approximately 1200'F as shown in Figure 15-17, which is the same analysis result
for the hydrogen burn scenario for the equipment survivability. In this analysis, it is evaluated that
the temperature rise from 400'F and reduced back to 400'F due to hydrogen burn takes
approximately 10 minutes, and the peak temperature during this transition is 1200'F. The
amount of hydrogen burnt in this analysis is conservatively assumed to be 100% active fuel
length cladding reaction, hence this analysis widely covers various uncertainties involved in the
hydrogen generation and burn.

Therefore, in terms of the equipment survivability, it is required that the equipment necessary to
maintain containment integrity after core damage must keep its functions longer than 10 minutes
under 400°F atmosphere with its peak temperature to be as high as 1200'F.

MHI would like to propose changing the description of DCD Revision 2 Subsection 6.2.5.2 as
follows:
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6.2.6.2 System Design

The containment hydrogen monitor and igniters are designed to function in a severe accident
environment. Chapter 19, subsection 19.2.2.3.7 describes equipment survivability in severe
accident conditions inside the containment. Detailed evaluation of the equipment survivability is
provided in the technical report "US-APWR Probabilistic Risk Assessment" Section 15.7 (Ref.
6.2-37). The hydrogen igniters can perform its function during and after exposure to the
environmental conditions created by hydrogen burn. Through the equipment survivability study, it
is evaluated that the peak temperature of containment atmosphere becomes as high as
approximately 1200°F, and the temperature rise from 400°F and reduced back to 400'F due to
hydrogen burn takes approximately 10 minutes. The amount of hydrogen burnt in this analysis is
conservatively assumed to be 100% active fuel length cladding reaction, hence this analysis
broadly covers various uncertainties involved in the hydrogen generation and burn.

Therefore, in terms of the equipment survivability, it is required that the hydrogen ignition system
must keep its function longer than 10 minutes under the condition of containment atmosphere
with higher than 400'F and its peak temperature to be as high as 12000F.

3) The word of "will" used in the table note #4 is misleading. MHI has already performed the
equipment survivability study as presented in DCD Subsection 19.2.3.3.7 as well as the PRA
technical report Section 15.7. The systems and components, time frames and environmental
conditions significant to maintain containment integrity have already been clarified through the
study. This analysis result is referenced from the design specification sections, such as DCD
Subsection 6.2.5.2, and it is committed that the design maintains its function under the postulated
conditions during a severe accident. MHI considers that no further activity is necessary on the
equipment survivability study for the design certification stage in the future.

Regarding the COL activities, the COL action item 19.3(4), Update of PRA and SA evaluation
based on the site-specific information, can cover this issue. MHI has evaluated the necessity of
re-analysis based on the site-specific information, and concluded that the analysis for the
standard design is applicable to the site-specific design and no further activity is needed.

MHI would therefore like to change the description of the Table 19.2-1 note #4 as follows:

Table 19.2-1 Design Features for the US-APWR and Severe Accident Phenomena (Sheet
2 of 2)

Note 4. Will Odentify This study identifies systems and components, and time frames and
environmental condition significant to maintain containment integrity, to bep ewmined du'ring
design certification stage. Will exnaminez equipment survivability during dccign certification stage
bacopd on AOxiting 6tudicc.
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Impact on DCD

DCD will be revised in accordance with this RAI answer

Impact on COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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