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MITSUBISHI HEAVY INDUSTRIES, LTD.

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

September 1, 2008

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

Attention: Mr. JeffreyA. Ciocco,

Docket No. 52-021
MHI Ref: UAP-HF-08175

Subject: MHI's Responses to US-APWR DCD RAI No. 55-968 Revision 0

References: 1) "Request for Additional Information No. 55-968 Revision 0, SRP Section:
03.07.04 - Seismic Instrumentation," dated August 21, 2008

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear

Regulatory Commission ("NRC") document as listed in Enclosures.

Enclosed is the response to 2 RAIs contained within Reference 1.

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. "Responses to Request for Additional Information No. 55-968 Revision 0"

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: ckpaulson@mnes-us.com
Telephone: (412) 373-6466
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

9/1/2008

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 55-968 REVISION 0

SRP SECTION: 03.07.04 - SEISMIC INSTRUMENTATION

APPLICATION SECTION: 03.07.04

DATE OF RAI ISSUE: 8/21/2008

QUESTION NO. :03.07.04-1

RG 1.12 states that the battery should be of sufficient capacity to power the instrumentation to
sense and record 25 minutes of motion over a period of not less than the channel check test
interval. RG 1.12 further states that this can be accomplished by providing enough battery
capacity for a minimum of 25 minutes of system operation at any time over a 24-hour period,
without .recharging, in combination with a battery charger whose line power is connected to an
uninterruptable power supply or a line source that is checked at least every 24 hours.

Section 3.7.4.2 of the DCD states that the seismic monitoring instrumentation system is to be
equipped with dedicated back-up batteries and charger in case of power outage or power failure.
However, the battery charging capabilities are not described. Please provide additional
information regarding the instrumentation battery charger.

ANSWER:

It is agreed the battery charging capabilities are not described. The battery charging capabilities
are consistent with RG 1.12 Paragraph 4.6, where the line power is connected to an
uninterruptible power supply. To clarify compliance to RG 1.12 Paragraph 4.6, the DCD is to be
changed to describe the battery capacity in combination with battery charger without emphasis on
the normal power supply.

Impact on DCD

DCD Chapter 3 Revision 2 is to incorporate the following changes:

In Subsection 3.7.4.2, replace the last sentence of the fourth paragraph in its entirety with
the following: "Batteries are provided with enough capacity for a minimum of 25 minutes
of system operation at any time over a 24-hour period, without recharging, in combination
with a battery charger whose line power is connected to an uninterruptible power supply."
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Impact on COLA

There is no impact on COLA.

Impact on PRA

There is no impact on PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

9/1/2008

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 55-968 REVISION 0

SRP SECTION: 03.07.04 - SEISMIC INSTRUMENTATION

APPLICATION SECTION: 03.07.04

DATE OF RAI ISSUE: 8/21/2008

QUESTION NO. : 03.07.04-2

Regulatory Position 4.1.1 of RG 1.166 states that the OBE response spectrum check is
performed using the lower of: 1) The spectrum used in the certified standard design, or; 2) A
spectrum other than (1) used in the design of any Seismic Category I structure.

Section 3.7.4.1 of the DCD states that the OBE is exceeded if all three of following three
conditions are met: 1) Any calculation of CAV yields a value that is greater than 0.16 g-second;
(2) Ground motion ARS is higher than 0.2 g at frequencies between 2 and 10 Hz; and 3) Ground
motion velocity response spectra is higher than 6 in./sec at frequencies between 1 and 2 Hz.
However, the applicant does not address how OBE exceedance would be determined in the case
of (2) of Regulatory Position 4.1.1 of RG 1.166. Please describe how COL applicants would
determine OBE exceedance if a spectrum, other than the spectrum used in the certified standard
design, is used in the design of a Seismic Category I structure and is lower than the certified
standard design response spectrum.

ANSWER:

The first sentence of the second paragraph in Subsection 3.7.4.1 states "The criteria that define
the vibratory motion that requires the shutdown of the US-APWR plant is based on the site-
specific OBE," which applies to Case (2) of Regulatory Position 4.1.1. All OBE exceedance
checks therefore relate to spectrum other than the spectrum used in the certified standard design.
The intent of the DCD is to match the OBE exceedance evaluations stated in Sections 4.1.2 and
4.2 of RG 1.166 as discussed in the fifth paragraph of Subsection 3.7.4.1.

DCD Subsection 3.7.4.1 will be modified to further clarify the use of site-specific OBE for

determination of OBE exceedance in accordance with RG 1.166.

Impact on DCD

DCD Chapter 3, Revision 2, is to incorporate the following changes:

03.07.04-3



* In Subsection 3.7.4.1, change the second paragraph to: "The criteria that define the
vibratory motion that requires the shutdown of the US-APWR plant are based on the site-
specific OBE. The 5% damping FIRS associated with the site-specific OBE must be
enveloped by 1/3 of the 5% damping CSDRS. The conditions that require a shutdown of
the US-APWR plant are defined by the site-specific OBE ISRS at the locations of seismic
instrumentation. Unless site-specific OBE is set at 1/3 of the site-specific SSE or lower,
these spectra shall be obtained from SSI analysis using as input the site-specific OBE
FIRS and properties of the supporting media that are strain-compatible to the site-specific
OBE ground motion. When the site-specific OBE is equal or lower than 1/3 of site-
specific SSE, the spectra scaled from the 5% damping site-specific SSE response
spectra may be used directly for OBE exceedance checks. The measured response
spectra at each of the instrumentation locations in Subsection 3.7.4.2 are compared
against the corresponding site-specific OBE instructure acceleration and velocity
response spectra in accordance with RG 1.166 (Reference 3.7-41). The comparison
evaluation is to be performed within 4 hours of the earthquake using data obtained from
the three components of the earthquake motion as defined by the three orthogonal axes
of the standard plant (two horizontal and one vertical) on the uncorrected earthquake
records. The evaluation is also to include a check on the operability of the seismic
instrumentation as mandated by Section 4.3 of RG 1.166 (Reference 3.7-41)."

* In Subsection 3.7.4.1, change the second sentence of the fifth paragraph to: "The site-
specific OBE is exceeded only if all of the following three conditions identified in RG
1.166 (Reference 3.7-41) are met:"
In Subsection 3.7.4.1, change item 1 of the fifth paragraph to: "1. Any calculation of CAV
idescribed above yields a value that is greater than 0.16 g-second"

* In Subsection 3.7.4.1, change item 2 of the fifth paragraph to: "2. 5% damping ARS
-generated by free-field ground motion ARS are higher than 0.2 g at frequencies between
2 and 10 Hz, or higher than the site-specific OBE ARS between 2 and 10 Hz, whichever
is greater"

• In Subsection 3.7.4.1, change item 3 of the fifth paragraph to: "3. 5% damping velocity
response spectra generated by free-field ground motion are higher than 6 in./sec at
frequencies between 1 and 2 Hz, or higher than the site-specific OBE velocity response
spectra between 1 and 2 Hz, whichever is greater"

* In Subsection 3.7.4.1, change the sixth paragraph to: "The shutdown of the plant is
required only if all three of the above conditions are met and any of the 5% damping ARS
obtained from the measurements of the instructure accelerations exceed the OBE
spectra at the corresponding location. If the free-field ground motion is not measured, it is
conservatively assumed that the checks of CAV and free-field ground accelerations and
velocities are exceeded."

Impact on COLA

There is no impact on COLA.

Impact on PRA

There is no impact on PRA.

This completes MHI's responses to the NRC's questions.
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