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MITSUBISHI HEAVY INDUSTRIES, LTD.

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

March 8, 2010

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

Attention: Mr. JeffreyA. Ciocco Docket No. 52-021
MHI Ref: UAP-HF-10071

Subject: MHI's Responses to US-APWR DCD RAI 522-4247 Rev.2

Reference: 1) "Request for Additional Information No.522-4247 Revision2, SRP Section:
11.05 - Process and Effluent Radiological Monitoring Instrumentation and
Sampling Systems, Application Section: 11.5" dates January 21,2010.

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

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

Enclosed are the responses to RAIs contained within Reference 1.

As indicated in the enclosed materials, documents (Enclosure 2)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. Non-proprietary versions of the documents are also being submitted
in this package (Enclosure 3). In the non-proprietary versions, the proprietary information,
bracketed in the proprietary versions, is replaced by the designation"[ ]".

This letter includes the proprietary documents (Enclosure 2), non-proprietary documents
(Enclosure 3), and the Affidavit of Yoshiki Ogata (Enclosure 1) which identifies the reasons
MHI respectfully requests that all materials designated as "Proprietary" in Enclosure 2 be
withheld from public 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 this submittal. His~contact
information is provided below.

Sincerely,

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

1. Affidavit of Yoshiki Ogata

2. Responses to Request for Additional Information No.522-4247 Rev.2
(proprietary)

3. Responses to Request for Additional Information No.522-4247 Rev.2
(non-proprietary)

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 I
Docket No.52-021

MHI Ref: UAP-HF-10071

MITSUBISHI HEAVY INDUSTRIES, LTD.

AFFIDAVIT

I, Yoshiki Ogata, being duly sworn according to law, depose and 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
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 "Responses to
Request for Additional Information No.522-4247 Rev.2" and have determined that the
document and attachment data contain proprietary information that should be withheld
from public disclosure.

3. The information in the document and data identified as proprietary by MHI 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 are that the equations
described in the response to RAI item 11.05-18 involves MHI's know-how.

5. 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.

6. 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
of new fuel 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 8 th day of March, 2010.

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



Enclosure 3

UAP-HF-10071, Rev.0

Responses to Request for Additional Information No.522-4247
Revision 2

March.2010
(Non Proprietary)



SMHI Proprietary

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

03/08/2010

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 522-4247 REVISION 2

SRP SECTION: 11.05- Process and Effluent Radiological Monitoring
Instrumentation and Sampling Systems

APPLICATION SECTION: 11.5

DATE OF RAI ISSUE: 1/21/2010

QUESTION NO. : 11.05-18

Staff review of DCD Tier 2, Revision 2, Section 11.5.2.2.1 and response to the staffs question
(RAI 400-3032, Revision 0, Question 11.05-12, dated July 15, 2009) found that information on the
ability of the PERMS to detect RCS leakage of less than 0.5 gpm within 1 hour of response time
using a realistic concentration in the RCS (the RCS leakage rate technical basis in TS 16.3.4.13
and TS B.16.3.4.15 is 1 gpm within 1 hour of response time using a realistic concentration in the
RCS) and conformance with RG 1.45, Revision 1 was not fully described. DCD Tier 1, Revision 2,
Sections. 2.4.7 and 2.7.6.6 and Tables 2.4.7-1 and 2.7.6.6-1 describe the RCPB leakage
detection system and ITAAC, respectively. The staff requests the applicant to address the
following:

1. In confirming that the PERMS range can measure the stated sensitivity level/range,
design considerations in Section 11.5.2 should address the guidance in RG 1.45,
Revision 1 and ANSI N42.18-2004, such as overall response time, representativeness of
the chosen sampling location(s) in the containment, correction for sample line losses
from the sampling location to the point of collection and measurement, type of radiation
detection instrumentation used given expected radionuclide distributions or chosen
surrogate radionuclide, whether the instrumentation and sampling system rely on fixed or
moving filter paper, characterization of the chosen plant location for the instrumentation in
minimizing interferences from local ambient radiation levels, etc. Please describe how
the PERMS conforms to RG 1.45, Revision 1 and ANSI N42.18-2004 in Section 11.5.2.
Please add RG 1.45 in the PERMS design criteria in Section 11.5.1.2.

2.

3.

11.5-1



4. DCD Tier 2, Revision 2, Table 1.9.1-1 identifies Section 5.2.5 for conformance with RG
1.45, Revision 1; however, Section 11.5, which should conform to the same guidance for
the PERMS is not listed as a Corresponding Chapter/Section/Subsection. Please revise
Table 1.9.1-1 to also identify Section 11.5 for conformance with RG 1.45, Revision 1.

5. DCD Tier 2, Revision 2, Section 11.5.6 identifies an earlier version of RG 1.45 (May
1973) in reference 11.5-31. Please update the reference in Section 11.5.6 to the current
version of RG 1.45, Revision 1 (May 2008).

Please revise the DCD to include this information and provide a markup.

ANSWER:

1.
DCD Revision 2 Subsection 11.5.1.2 states that the Process and Effluent Radiological Monitoring
and Sampling System (PERMS) design meets the applicable requirements of ANSI N13.1-1999,
ANSI N42.18-2004, RG 1.21, RG 1.33, RG 1.97, RG 4.15, NUREG-0718, NUREG-0800 BTP 7-
10, and NUREG-0800 Appendix 11.5-A. The Process Gas and Particulate Monitors consist of a
beta scintillation monitor to measure the radiation level in the containment gas stream
(RMS-RE-041) and a gamma particulate monitor to detect leakage into the containment from the
RCS (RMS-RE-040). The gamma monitor is capable of detecting less than 0.5 gpm leakage
within one hour of response time and providing an alarm in the control room when leakage in
excess of the predetermined setpoint is detected. The determination of this sensitivity level/range
was described in detail in the response to RAI 400-3032, Revision 0, Question 11.05-12, dated
July 15, 2009, which was incorporated into DCD Tier 2, Revision 2, Subsection 11.5.2.2.1. This
capability of the PERMS, as well as the method used to determine it, is in conformance with
RG 1.45 and ANSI N42.18-2004. However, the previous RAI response and DCD revision did not
clearly state that the PERMS design criteria meet these requirements. Therefore, DCD Tier 2,
Revision 2, Subsection 11.5.1.2 will be revised as suggested by the reviewer to indicate that the
PERMS design meets these requirements, as shown in the "Impact on DCD" section below.

As described in DCD Tier 2, Revision 2, Subsection 9.3.2.2.2, the containment atmosphere
sampling point is located in the upper compartment area of containment so that the point is not
too close to the containment fan and at where containment atmosphere is well mixed, assuring a
representative sample in accordance with the guidance of RG 1.45 and ANSI N42.18-2004. The
gas sample is routed outside containment through sample piping to the containment radiation
'monitors and other sample equipment as shown in DCD Figure 9.3.2-1 Sheet 4 of 5. The sample
equipment is located outside the containment penetration as close as possible in order to shorten
the sample piping length and thus minimize theý overall system response time. DCD
Figure 11.5-2h shows the general location of the containment radiation monitors in the reactor
building. A cross-reference to DCD Tier 2, Revision 2, Subsection 9.3.2 for sampling locations is
already provided in DCD Tier 2, Revision 2, Subsection 11.5.2.1; a statement is being added to
this section, as shown in the "Impact on DCD" section below to clarify that the selection of the
sampling locations conform with the RG 1.45 requirement to assure that a representative sample
is obtained.

Additionally, DCD Tier 2, Revision 2, Subsection 11.5.2.1 states that each sample collection and
radiation unit is shielded to minimize the effect of background radiation or adjacent equipment.
This statement is being modified, as shown in the "Impact on DCD" section below, to indicate that
this design consideration conforms with the RG 1.45 requirement to minimize interference from
local ambient radiation levels.
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MHI Proprietary

2.

3.

4.
The US-APWR conformance with Division 1 Regulatory Guides is identified in DCD Tier 2,
Revision 2, Table 1.9.1-1. The table entry for RG 1.45 should also include Section 11.5 in
addition to Subsection 5.2.5, since the PERMS is in conformance with RG 1.45. The table entry
will be revised as shown in the "Impact on DCD" section below. The name of RG 1.45 in the
table will also be changed to be consistent with the current version of RG 1.45.

5.
The reference to RG 1.45 in DCD Tier 2, Revision 2, Subsection 11.5.6 will be revised to reflect
the current version of RG 1.45, as shown in the "Impact on DCD" section below.

Impact on DCD

DCD Tier 2, Revision 2, Subsection 11.5.1.2 will be revised as follows:

• Provide monitoring capability for in-plant radiation and airborne radioactivity for a
broad range of routine and accident conditions in accordance with the requirements
of 10 CFR 50.34(f)(2) (xvii) and 50.34(f)(2)(xxvii) (Ref. 11.5-4).

11.5-3



" Provide monitoring and sampling capabilities to assure plant systems operate as they
are designed and installed in accordance with the requirements of 10 CFR
52.47(b)(1) (Ref. 11.5-9).

" Provide capabilities to detect, monitor, quantify, and identify leakage into the
containment from the RCS in accordance with the requirements of RG 1.45
(Ref. 11.5-31) and ANSI N42.18-2004 (Ref. 11.5-11).

The process and effluent radiological monitoring and sampling system described herein
is used for detailed design. The process and effluent radiological monitoring and
sampling system is designed to meet the applicable requirements of ANS°I N13.1-1999
(Ref. 11.5-10), ANSI N42.18-2004 (Ref. 11.5-11), RG 1.21 (Ref. 11.5-12), RG 1.33 (Ref.
11.5-17), RG 1.45 (Ref. 11.5-31), RG 1.97 (Ref. 11.5-13), RG 4.15 (Ref. 11.5-14),
NUREG-0718 (Ref. 11.5-32), NUREG-0800 BTP 7-10 and NUREG-0800 Appendix
11.5-A (Ref. 11.5-15).

DCD Tier 2, Revision 2, Subsection 11.5.2.1 will be revised as follows:

The process and effluent radiological monitoring and sampling system is comprised of various
distributed sets of radiation monitors each of which consists of sample collectors, detectors, and a
radiation processor, with the exception of line monitors which have no sampling component.
Each sample collector and the associated -radiation detector, contained in one'integral unit is
shielded to minimize radiation from background and adjacent equipment. This design
consideration is in conformance with the RG 1.45 requirement to minimize the effect of local
ambient radiation. The Rradiation detectors send information to the radiation processors, which
are used to determine the concentration of radioactive material in the monitored stream. The
processor serves as the data collection center where data is received, processed, and stored.
Additionally, the processor maintains a continuous display of the radiation levels for each
monitored system and transmits alarm signals in the event that radiation levels exceed the
predetermined setpoints. Data and alarm signals are transmitted to the MCR and made
accessible to plant operators, in conformance with the requirements of RG 1.45.

The process configurations for the radiation monitors are schematically presented in Figures
11.5-1a through 11.5-1j. The locations of the monitors are identified in the general arrangement
drawings in Figures 11.5-2a through 11.5-2k. The locations of the sampling points and stations
are discussed in Chapter 9, Subsection 9.3.2. The locations of the sampling points are chosen to
assure a representative sample in conformance with RG 1.45 and ANSI N42.18-2004.

DCD Tier 2, Revision 2, Subsection 11.5.2.2.1 will be revised as follows:

The containment radiation monitor used to detect leakage into the containment from the
RCS has a range which is determined to have the capability of detecting less than 0.5
gpm leakage within one hour of response time. This determination is made by applying
an activity balance based on the containment radioactivity concentration analysis and
showing that this equation, as a function of time,- represents an activity leak rate that is
within the selected range for the monitor. This capability is met whether a realistic (as
required by RG 1.45) or design basis Primary coolant radioactive concentration is used.

DCD Tier 2, Revision 2, Subsection 11.5.6 will be revised as follows:

11.5-31 Rzactor Cgh',-t Prsre r nd. Leakaqe Detect.en SystemsGuidance on
Monitorinig and Responding to Reactor Coolant System Leakage. Regulatory
Guide 1.45, Revision 1, May -1-7-32008.
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DCD Tier 2, Revision 2, Table 1.9.1-1 (sheet 4 of 15) will be revised as follows:

Reg Title Status Corresponding
Guide Chapter/Section/

Number Subsection
1.45 ReaGtOr Caabnt Pre's.sure Boundar' Conformance with no exceptions 5.2.5 11.5

Leakage Dctction SyctcmsGuidance on identified.
Monitoring and Responding to Reactor
Coolant System Leakage (Rev. 1, May
2008)

Impact on COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.

This completes MHI's response to the NRC's question.
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