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MITSUBISHI HEAVY INDUSTRIES, LTD.

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

October 3, 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-08217

Subject: MHI's Responses to US-APWR DCD RAI No.65

References: 1) "Request for Additional Information No.65 Revision 0, SRP Section:
09.04.02 - Spent Fuel Pool Area Ventilation System, Application Section:
Tier 2 FSAR Section 9.4.2," dated September 4, 2008.

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") a document entitled "Responses to Request for Additional
Information No. 65 Revision 0".

Enclosed are the responses to 6 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.

Enclosure:

1. Responses to Request for Additional Information No. 65 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: ck paulson@mnes-us.com
Telephone: (412) 373-6466
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REQUEST FOR ADDITIONAL INFORMATIONRESPONSE TO

10/0312008

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO.65-844 REVISION 0

SRP SECTION: 09.,04.02 - Spent Fuel Pool Area Ventilation System

APPLICATION SECTION: Tier 2 FSAR Section 9.4.2

DATE OF RAI ISSUE: 09/04/2008

QUESTION NO. : 09.04.02-1, RAI 9.4.2-1

The US APWR section 9.4.3 has no discussion on meeting GDC 2 for the spent fuel pool
ventilation system. Provide the details and logic for meeting the GDC 2 requirement that during
and after a design basis natural phenomenon, any fuel damage in the spent fuel pool area will not
result in potential offsite doses in excess of 5 mSv (0.Srem) to the whole body or an equivalent
dose to any part of the body.

ANSWER:

There is no separate spent fuel pool ventilation system. There is a ventilation system for the fuel
handling area in the reactor building (R/B) that is part of thelauxiliary building (A/B) HVAC System
as shown in DCD Tier 2, Figure 9.4.3-1.

The spent fuel storage pit is located within the fuel handling area, which is part of the R/B as
seismic category I structure. The walls of the spent fuel storage pit are an integral part of the
seismic category I R/B structure. The facility is protected from the effects of natural phenomena
such as earthquakes (Section 3.7), wind and tornados (Section 3.3), floods (Section 3.4), and
external missiles (Section 3.5). The facility is designed to maintain its structural integrity following
a SSE.

The A/B HVAC system meets GDC 2, by compliance to RG 1.29, Position C.1 for safety-related
portions and Position C.2 for non-safety related portions. All A/B HAVC system components are
designed as non-safety related. The exception are the safety-related isolation dampers such as
the penetration area supply and exhaust line isolation dampers, the safeguard component area

supply and exhaust isolation dampers and theauxiliary building exhaust line isolation dampers.
However, all equipment and ductwork within areas containing safety-related equipment are to be
supported as seismic category II and the safety-related isolation dampers and associated
ductwork are supported as seismic category I. The A/B will maintain its structural integrity after a
SSE.
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Impact on DCD

The DCD will be changed to incorporate the following:

Describe the fuel handling area ventilation portion of A/B HVAC System design and operation
mode more comprehensively.

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

10/03/2008

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO.65-844 REVISION 0

SRP SECTION: 09.04.02 - Spent Fuel Pool Area Ventilation System

APPLICATION SECTION: Tier 2 FSAR Section 9.4.2

DATE OF RAI ISSUE: 09/04/2008

QUESTION NO. : 09.04.02-1, RAI 9.4.2-2

The US APWR section 9.4.3 has no discussion on meeting the GDC 60 requirements for the
spent fuel pool ventilation system. The US APWR Table 1.9.2-9 states that this GDC is NA and
not an air cleanup system and that it appears in DCD section 9.4.2. DCD section 9.4.2 states
spent fuel pool ventilation is addressed in section 9.4.3. DCD section 15.7.4 provides the analysis
results of a fuel handling accident. This postulated accident does not credit the Auxiliary Building
HVAC system for mitigating the radiological effects of the accident, GDC 60 is not addressed in
DCD 9.4.2 or 9.4.3. Provide additional information and justification used to support the conclusion
that the spent fuel pool ventilation system is not required to meet the GDC 60 requirements to
ensure the limits specified in 10 CFR Part 20 for normal operation and anticipated operational
occurrences (such as 0.1 rem, 1mSV in Subpart D to 10 CFR 20.1301). The applicant should
also include in its response a discussion of the how the current design of the Auxiliary Building
HVAC system satisfies the requirements of 10 CFR 50.34a and Appendix I to the same part.

ANSWER:

There is no separate spent fuel pool ventilation system. There is a ventilation system for the fuel
handling area in the reactor building (R/B) that is part of the auxiliary building (A/B) HVAC System
as shown in DCD Tier2, Figure 9.4.3-1.

The spent fuel pool area is normally ventilated by the A/B HVAC AHU supply fans and the
unfiltered air is exhausted by the A/B HVAC exhaust fans. Under normal operation, the unfiltered
exhaust air is continuously monitored for airborne radiation and .is exhausted by the exhaust fans
via the plant vent stack.

When the radiation monitors senses higher than allowed limits, alarms are activated and the
spent fuel pool area is manually isolated from the A/B HVAC system and the exhaust is manually
directed from the A/B HVAC system to the containment low volume purge exhaust system, where
the exhaust air passes through a filtration unit that includes HEPA filter and charcoal adsorber.
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The current design of the A/B HVAC system satisfies the dose evaluation during normal operation
and anticipated operational occurrences as described in DCD revision 1, Subsection 11.3.3 and
Subsection 12.4.

SRP Acceptance Criteria for GDC 60 is based on the guidance of RG 1.52 and RG 1.140 as
related to design, inspection, testing, and maintenance criteria for post-accident and normal
atmosphere clean up systems in light-water-cooled nuclear power plants.

The containment low volume purge exhaust system meets the GDC 60 requirements based on
the compliance with RG 1.140.

Although by virtue of monitoring airborne radiation in the exhaust duct, and providing an alarm to
alert on high radiation, this function enables the system to comply with GDC 60 requirements, this
system does not incorporate the clean up system that complies with RG 1.52 or RG 1.140.
Therefore, MHI concluded the A/B HVAC system is not required to meet the GDC 60.

Impact on DCD

The DCD will be changed to incorporate the following:

1) Describe the system design and operation more comprehensively.

2) Add description on how the two systems (A/B HVAC system and containment low volume
purge system) interface and operate together.

Impact on COLA

There is no impact on the COLA.

Impact on PRA

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

10/03/2008

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO.65-844 REVISION 0

SRP SECTION: 09.04.02 - Spent Fuel Pool Area Ventilation System

APPLICATION SECTION: -Tier 2 FSAR Section 9.4.2

DATE OF RAI ISSUE: 09/04/2008

QUESTION NO. : 09.04.02-1, RAI 9.4.2-3

The US APWR section 9.4.3 has no discussion on meeting the GDC 61 requirements for the
spent fuel pool ventilation system. Provide additional information and justification for the
conclusion that a spent fuel pool ventilation system is not required to meet the GDC 61
requirement that ensures that releases of radioactive materials during normal operation,
anticipated operational occurrences, and postulated accidents will not result in radiation doses in
excess of the limits specified in 10 CFR Part 20. The applicant should also include in its response
a discussion of the how the current design of the Auxiliary Building HVAC system satisfies the
requirements of 10 CFR 50.34a and Appendix I to the same part. The staff also requests that the
DC applicant include a discussion in DCD Section 9.4.3 of how the ventilation ducts are designed
to minimize the buildup of radioactive contamination within the ducts. Numerous sections of the
DCD refer to the ventilation system, as listed below:

DCD Section 15.7.4:
'Air cleanup and water cleanup systems are available and expected to function during this event,
but are not credited for mitigation of dose consequences to the public because these systems are
not engineered safety features." "The fuel handling accident is classified as a postulated accident
(PA) event."

DCD Section 9.1.2.2.2 Spent fuel storage
"Normal auxiliary building (A/B) HVAC provides ventilation for the fuel handling area to maintain
the atmospheric pressure in this area slightly negative with respect to outside the building."

DCD Section 12.3.3.3 [Ventilation] Design Features:
"Guidelines to control airborne radioactivity:"

"The airflow is directed from areas with lesser potential for contamination to areas with greater
potential for contamination."

"In building compartments with a potential for contamination, the exhaust is designed for
greater volumetric flow than is supplied to that area. This minimizes the amount of uncontrolled
exfiltration from the area."
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"Air being discharged from potentially contaminated areas in the containment is passed
through high-efficiency particulate air (HEPA) filters to remove particulates. Means are
provided to isolate the affected areas in the containment, fuel handling area, and A/B upon an
indication of contamination. This minimizes the discharge of contaminants to the environment
and in-plant Exposures"

Guidelines to minimize personnel exposure from HVAC equipment:

"The guidelines of RG 8.8 are used, as practicable, in the
design of the plant ventilation systems."

"Ventilation ducts are designed to minimize the buildup of radioactive contamination within the
ducts."

"Ventilating air is re-circulated only in areas outside the RCA. Exhaust from potentially
contaminated areas in the RCA is filtered and then discharged."

DCD Section 12.3.3.4 [Ventilation] Design Description:

"Fuel handling area (Chapter 9, Subsection 9.4.2)"

There is a consistency thorough out these DCD excerpts and the information contained within
DCD Section 9.4.3 "Auxiliary Building Ventilation System" with the following exceptions:

(1) There is no non-ESF air filtration cleanup system displayed on Figure 9.4.3-1
"Auxiliary Building HVAC System Flow Diagram" nor detailed in DCD Section 9.4.3
"Auxiliary Building Ventilation System" as indicated in the excerpt from DCD
Section 15.7.4.

(2) There is no discussion within DCD Section 9.4.3 for any of the potentially
contaminated areas of Figure 9.4.3-1 (i.e. Fuel Handling Area, R/B Controlled Area,
A/B Controlled Area, AC/B Controlled Area) of how the ventilation ducts are
designed to minimize the buildup of radioactive contamination within the ducts.

For exception (1) above, Regulatory Guide 1.140 is applicable. RG 1.140 applies to atmospheric
cleanup systems designed to collect airborne radioactive materials during normal plantoperations.

SRP 9.4.2 II Technical Rational #4 reads:
"GDC 61 requires that the fuel storage and handling, radioactive waste, and other systems that
may contain radioactive materials be designed to ensure adequate safety under normal and
postulated accident conditions. This criterion specifies that such facilities be designed to
include appropriate containment, confinement, and filtering systems. Because it is necessary to
move spent fuel within the spent fuel pool and because damage to the fuel cladding could
result in potential releases of radioactive gases and aerosols to the atmosphere, the SFPA VS
design must include provisions for isolating the normal ventilation system and actuating the
emergency filtration and adsorption system before radioactive airborne particles and gases
reach the, ventilation exhaust ducts."

Given the above, the, staff requests that the DC applicant provide the basis for meeting GDC 61
without including the ventilation system and not including a non-ESF air filtration and adsorption
unit in the US APWR design to process the exhaust ventilation from the Auxiliary Building HVAC
system.
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For exception (2), the staff requests that the DC applicant include a discussion in DCD Section
9.4.3 of how the ventilation ducts are designed to minimize the buildup of radioactive
contamination within the ducts.

ANSWER:

1. In the response to RAI Question No.09.04.02-1, 9.4.2-2, it is described that how the two
ventilation systems (A/B HVAC system and containment low volume purge system) interface
and operate together, so that two ventilation systems meet GDC 61 requirements for normal
plant condition. In postulated accident condition, as described in DCD Tier 2 Subsection
15.7.4, the ventilation system is not credited in dose evaluation of fuel handling accident.
Thus, the ventilation system is not required to meet the GDC 61 requirements for postulated
accident condition.

2. To minimize the buildup of radioactive contamination within the ducts, the exhaust ducts are
design/sized for the transport velocities needed to convey the radioactive contaminants
without settling. Ducts for most nuclear exhaust and post-accident air cleanup systems
should be sized for a minimum duct velocity of approximately 2,500 feet per minute (fpm).
Ducts shall also meet the requirements of ASME AG-1, Section SA, and SMACNA's "HVAC
System-Duct Design".

Impact on DCD

The DCD will be changed to incorporate the following:

Describe the system design and operation more comprehensively as meeting the GDC 61
requirements for normal operation.

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

10/03/2008

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO.65-844 REVISION 0

SRP SECTION: 09.04.02 - Spent Fuel Pool Area Ventilation System

APPLICATION SECTION: Tier 2 FSAR Section 9.4.2

DATE OF RAI ISSUE: 09/04/2008

QUESTION NO. : 09.04.02-1, RAI 9.4.2-4

[This RAI is applicable if the spent fuel pool ventilation system is to be considered an active
system for control of radiological releases.] Table 8.3.1-5 "Electrical Load Distribution-AAC GTG
Loading (LOOP Condition)" does not list any of the Auxiliary Building Ventilation Systems as a
LOOP load. Do any of the MCCs listed on Table 8.3.1-5 (i.e. P11, P12, P21 & P22) supply power
during a LOOP to any other Auxiliary Building Ventilation System besides the Non-class 1 E
Electrical Room HVAC System and the TSC HVAC System?

SRP 9.4.2 Section 1113.D "Review Procedures" reads:

"The SAR is reviewed to determine that for each SFPA VS component or subsystem affected by
the loss of offsite power, the resulting system flow capacity will not cause the loss of preferred
direction of air flow from areas of low potential radioactivity to
areas of higher potential radioactivity. Statements in the SAR and the results of failure modes and
effects analyses are considered in verifying that the system meets these requirements. This will
be an acceptable verification of system functional reliability. "There is no discussion in DCD
Section 9.4.3 of how this required system flow attribute is satisfied during a LOOP. The staff
requests that the DC applicant provide additional information of how the US APWR design
satisfies this SRP requirement.

ANSWER:

NRC concern for control of radiological release is answered as "The Spent Fuel Pool Area
Ventilation system (part of A/B HVAC system) is not an active system.

The postulated accident event for the fuel handling area is the fuel handling accident. This event
has been analyzed in DCD section 15.7.4. The analysis is conservative and assumes that after
the radionuclide's leave the water, they are released directly to the environment over a 2 hours
time period. No credit is taken for any filtration. Doses to the exclusion area boundary (EAB) and
low population zone (LPZ) outer boundary are well below the dose limits for 10 CFR 50.34. Since
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no credit was taken for filtration in the calculation, no safety-related ventilation is required, which
justifies classifying the A/B HVAC system as not safety-related. Thus the A/B HVAC system is
not required to operate during LOOP condition as design basis accident.

Impact on DCD

The DCD will be changed to incorporate the following:

Describe the fuel handling area ventilation portion of A/B HVAC system design and operation
mode more comprehensively.

Impact on COLA

There is no impact on the COLA.

Impact on PRA

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

10103/2008

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO.65-844 REVISION 0

SRP SECTION: 09.04.02 - Spent Fuel Pool Area Ventilation System

APPLICATION SECTION: Tier 2 FSAR Section 9.4.2

DATE OF RAI ISSUE: 09/04/2008

QUESTION NO. : 09.04.02-1, RAI 9.4.2-5

[This RAI is applicable if the spent fuel pool ventilation system is to be considered an active
system for control of radiological releases.] To support the documentation of meeting 10 CFR
52.47(b)(1), the staff requests that the DC applicant add the design basis parameters identified
below to DCD Section 9.4.3.4 or a new Section 9.4.2.4 "Inspection and Testing Requirements."
The preoperational testing of this section should
verify these parameters.

DCD Section 9.4.3.1.2.1 contains the following design bases:

Keep dose levels due to the airborne radioactivity below the allowable values set by 10
CFR 20 by supplying and exhausting sufficient airflow.
Control exhaust fan airflow continuously and automatically at a predetermined value to
maintain a slightly negative pressure in the controlled areas relative to the outside
atmosphere and minimize exfiltration from the radiological controlled areas during
normal plant operation.
Maintain airflow from areas of low radioactivity to areas of potentially higher
radioactivity.

An excerpt from DCD Section 9.1.2.2.2 "Spent fuel storage" reads:

"Normal auxiliary building (A/B) HVAC provides ventilation for the fuel handling area to maintain
the atmospheric pressure in this area slightly negative with respect to outside the building."

DCD Section 12.3.3.3 [Ventilation] Design Features:

Guidelines to control airborne radioactivity:

"The airflow is directed from areas with lesser potential for contamination to areas with greater
potential for contamination."

"In building compartments with a potential for contamination, the exhaust is designed for greater

9.4.2-10



volumetric flow than is supplied to that area. This minimizes the amount of uncontrolled
exfiltration from the area."

"Air being discharged from potentially contaminated areas in the containment is passed through
high-efficiency particulate air (HEPA) filters to remove particulates. Means are provided to isolate
the affected areas in the containment, fuel handling area, and A/B upon an indication of
contamination. This minimizes the discharge of contaminants to the environment and in-plant
exposures."

Guidelines to minimize personnel exposure from HVAC equipment:

"The guidelines of RG 8.8 are used, as practicable, in the design of the plant ventilation systems."

"Ventilation ducts are designed to minimize the buildup of radioactive contamination within the
ducts."

"Ventilating air is re-circulated only in areas outside the RCA. Exhaust from potentially
contaminated areas in the RCA is filtered and then discharged."

DCD Section 12.3.3.4 [Ventilation] Design Description:

"Fuel handling area (Chapter 9, Subsection 9.4.2)"

SRP 9.4.2 I. "Areas of Review" reads

"The review of the SFPA VS covers all areas containing or adjacent to the spent fuel pool,
including the spent fuel pool cooling pump room."

Based on the above design bases and guidelines, the staff requests additional information:

(1) Does the "Fuel Handling Area" as labeled on DCD Figure 9.4.3-1 "Auxiliary
Building HVAC System Flow Diagram include ventilation supply/exhaust paths for
the "Spent Fuel Pit HX" of Figure 1.2-24? This area is also displayed on Figure 1.2-
16 as the A/B SFP Pump & HX rooms.

(2) What is the design basis negative pressure for the fuel handling area(s)?
(3) What are the design basis supply and exhaust flow rates into the fuel handling

area(s) that maintains this negative pressure within the fuel handling area(s)?

ANSWER:

NRC concern for control of radiological release is answered as "The Spent Fuel Pool Area
Ventilation system (part of A/B HVAC system) is not an active system. Hence, further
explanation to this RAI in reference to the design bases in Section 9.4.3.1.2.1 is not necessary,
and no explanation is necessary in Section 9.4.3.4.

The statement in Section 9.1.2.2.2 is correct as during normal operation the A/B HVAC system
provides ventilation to the Fuel Handling Area.

Following are the responses to NRC additional information request:
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(1) The Spent Fuel Pit pump and Hx rooms, as displayed in Figure 1.2-16 and 1.2-24, are not
part of the "fuel handling area". These areas are part of R/B controlled area and are serviced
by the A/B HVAC system during normal mode of operation.

(2) During normal mode of operation, the total supply airflow from the two 50% A/B AHU is
196,000 cfm and the exhaust is 208,000 cfm. Hence, all the areas served by the A/B HVAC
system (including fuel handling area), as identified in Figure 9.4.3-1, are maintained under a
constant negative pressure.

(3) The overall supply and exhaust design flow rates as stated above by the A/B HVAC system
to all the radiological controlled areas identified in Figure 9.4.3-1 determines that they are
maintained under a negative pressure. When the ventilation system is installed, it will be
balanced to maintain the required of airflow, temperatures and negative pressure for all areas
serviced by this ventilation system.

Impact on DCD

There is no impact on the DCD.

Impact on COLA

There is no impact on the COLA.

Impact on PRA

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

10/03/2008

US-APWR Design, Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO.65-844 REVISION 0

SRP SECTION: 09.04.02 - Spent Fuel Pool Area Ventilation System

APPLICATION SECTION: Tier 2 FSAR Section 9.4.2

DATE OF RAI ISSUE: 09/04/2008

QUESTION NO. : 09.04.02-1, RAI 9.4.2-6

The US APWR sections 9.4.3 and 9.4.2 have no discussion on meeting the GDC 64 requirement
for monitoring the effluent discharge paths for radioactivity that may be released from normal
operations, anticipated operational occurrences, and from postulated accidents in the spent fuel
pool area. Since the SFPVS is not credited for mitigating releases, are additional measures
needed to ensure that GDC 64 is met?

ANSWER:

There is no separate spent fuel pool ventilation system. There is a ventilation system for the fuel
handling area in the reactor building (R/B) that is part of the auxiliary building (A/B) HVAC System
as shown in DCD Tier 2, Figure 9.4.3-1.

The radiation monitor is installed in the exhaust duct from fuel handling area. In the event
excessive radiation is sensed, an alarm will actuate in the MCR. The normal exhaust by the A/B
HVAC system is manually isolated and the' exhaust flow is manually diverted to the containment
low volume purge filtration exhaust system.

.The above design complies with GDC 64, Monitoring Radioactivity Releases. Chapter 11 also
includes compliance to GDC 63, Monitoring fuel and waste storage, as additional measures to
ensure GDC 64 is met.

Furthermore, as stated in DCD Tier 2 Subsection 15.7.4, the ventilation system is not credited in
dose evaluation, so that provision to monitor radioactivity release from spent handling area is not
required.

Impact on DCD

There is no impact on the DCD.
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Impact on COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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