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MITSUBISHI HEAVY INDUSTRIES, LTD.

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

April 04, 2013

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-13075

Subject: MHI's Response to US-APWR DCD RAI No. 990-7011 (SRP 06.02.03)

Reference: 1) "Request for Additional Information No. 990-7011, SRP Section: 06.02.03 -

Secondary Containment Functional Design, Application Section: 06.02.03",
dated February 13, 2013.

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. 990-7011."

Enclosed is the response to the RAI 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 (Enclosure 2), a copy of the
non-proprietary version (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 Mr. Joseph Tapia, General Manager of Licensing Department, Mitsubishi
Nuclear Energy Systems, Inc. if the NRC has questions concerning any aspect of this
submittals. His contact information is provided below.

Sincerely,

Yoshiki Ogata,
Executive Vice President
Mitsubishi Nuclear Energy Systems, Inc.
On behalf of Mitsubishi Heavy Industries, LTD.



Enclosures:

1. Affidavit of Yoshiki Ogata

2. Responses to Request for Additional Information No. 990-7011 (Proprietary version)

3. Responses to Request for Additional Information No. 990-7011 (Non-proprietary version)

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 1

Docket No. 52-021
MHI Ref: UAP-HF-13075

MITSUBISHI HEAVY INDUSTRIES, LTD.

AFFIDAVIT

I, Yoshiki Ogata, state as follows:

1. I am Executive Vice President of Mitsubishi Nuclear Energy Systems, Inc., and have
been delegated the function of reviewing MITSUBISHI HEAVY INDUSTRIES, LTD's
("MHI") 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
Responses to Request for Additional Information No. 990-7011 dated April 2013, and
have determined that portions of the document contain 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 all information identified as "Proprietary" should be
withheld from public disclosure pursuant to 10 C.F.R. § 2.390 (a)(4).

3. The information identified as proprietary in the enclosed document 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 is that it describes the
unique design information and analysis of Secondary Containment Functional Design,
developed by MHI and 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.

5. The referenced information is being furnished to the Nuclear Regulatory Commission
("NRC") in confidence and solely for the purpose of information to the NRC staff.

6. The referenced information is not available in public sources and could not be gathered
readily from other publicly available information. Other than through the provisions in
paragraph 3 above, MHI knows of no way the information could be lawfully acquired by
organizations or individuals outside of MHI.

7. Public disclosure of the referenced information would assist competitors of MHI in their
design of new nuclear power plants without incurring the costs or risks associated with
the design of the subject systems. Therefore, disclosure of the information contained in
the referenced document would have the following negative impacts on the competitive
position of MHI in the U.S. nuclear plant market:



A. Loss of competitive advantage due to the costs associated with development of
the US-APWR Secondary Containment Functional Design. Providing public
access to such information permits competitors to duplicate or mimic the
Secondary Containment Functional Design information without incurring the
associated costs.

B. Loss of competitive advantage of the US-APWR created by benefits of enhanced
US-APWR Secondary Containment Functional Design development costs
associated with the Secondary Containment Functional Design.

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 4th day of April, 2013.

Yoshiki Ogata,

Executive Vice President
Mitsubishi Nuclear Energy Systems, Inc.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

0410412013

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI No.: 990-7011

SRP Section: 06.02.03 - Secondary Containment Functional Design

Application Section: 06.02.03

DATE of RAI issue: 02/13/2013

QUESTION NO.: 06.02.03-1

Based on the FSAR changes to DCD Section 6.2.3 accompanying the response dated June 7,
2012, to RAI 918-6316, Question 6.2.6-35, the staff performed a review of those SSCs
described in the DCD that perform a partial secondary containment function using the review
guidance in NUREG-0800, SRP section 6.2.3. Based on this review, the staff requests the
following information as it relates to NUREG-0800, SRP section 6.2.3, Section II SRP
Acceptance Criteria #1 through #4.

1 ) Design Basis description/Conformance with RG 1.206: The design basis of the partial
secondary containment is unclear. The staff requests that this DCD section adhere to the
guidance in RG 1.206 section C.1.6.2.3 with regard to format and content. As a minimum,
a design basis section should be added to DCD section 6.2.3 that addresses what
commission regulations apply to the design. The section should discuss those regulations
discussed in NUREG-0800, SRP section 6.2.3, Section II acceptance criteria.

2) Analysis of secondary containment Pressure and Temoerature Response - Heat Transfer
from primary to secondary containment: The staff reviewed the functional capability of the
secondary containment against NUREG-0800, Section 6.2.3, acceptance criteria 1A
through H. Acceptance Criterion 1 calls for staff review of the applicant's analysis of the
pressure and temperature response of the secondary containment to a LOCA in the
primary containment. As described in DCD Tier 2, Chapter 16 Subsection B 3.7.11, the
design basis capacity of the AEES is based on the large break LOCA safety analysis. In
conjunction with the LOCA inside containment, the system evaluation assumes a passive
failure outside containment, such as valve packing leakage and a passive failure of the
ECCS outside containment, such as SI seal pump leakage. The radiological consequence
analysis is provided in DCD Tier 2, Chapter 15 Subsection 15.6.5.5. As described in
MUAP-1 0020 Revision 1, "US-APWR Safety-Related Air Conditioning, Heating Cooling,
and Ventilation Systems Calculations," MHI provided calculations of the airflow
requirements of the AEES, and the heat removal requirements for the safety related
HVAC systems that serve to remove heat from within the annulus compartment
boundaries. The analysis was performed to demonstrate the ability of the AEES to
depressurize the Reactor Building and maintain sub-atmospheric pressure in the Reactor
Building annulus compartment boundaries following a design-basis LOCA. This
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calculation defines the annulus compartment boundary as that which encompasses the
safeguard component and penetration areas. The LOCA is assumed to occur
concurrently with a loss of offsite power and loss of one of the AEES trains.

Based on review of the of MUAP-10020 Revision 1, and DCD Tier 2 Section 9.4.5, the
staff understands that any heat load due to heat transfer from the primary to the
secondary containment would be removed via the Safeguard Component Area Air
Handling Units and the Penetration Areas Air Handling Units which are part of the
Safeguard Component Area HVAC System and the AEES respectively. Tables 5.3.1-1
and 5.5.1-4 of this calculation summarizes the heat gains to the Safeguard Component
Areas and Penetration Areas respectively due to heat transfer through concrete
structures. Table 2.4.5-1 shows values for heat gain from piping and supports for the
Safeguard Component Area and Penetration Area, but the basis of either of these sets of
values are not provided. The calculation assumes heat transfer through walls exposed to
the outside environment, but it is not apparent if heat transfer via conduction from the
primary containment structure to the secondary containment structure is considered.

NUREG-0800 Section 6.2.3 recommends that heat transfer from the primary containment
atmosphere to the primary containment structure should be calculated by methods
provided in BTP 6-2. Based on review of the MUAP-1 0020 Revision 1, supplied to the
staff, the staff needs the following information as it applies to NUREG-0800, Section 6.2.3,
acceptance criteria 1A. Please state in the DCD or indicate where in the DCD it is stated:

a. What calculation was used as the basis for determining the pressure and temperature
response of the secondary containment (i.e. add a reference MUAP 10020, or other
calculation).

b. How heat transfer from the primary containment atmosphere to the secondary
containment was considered, what heat transfer coefficients were used, and if
selection of the coefficients conform to BTP 6-2 guidance.

c. If conductive heat transfer through the primary containment structure and convective
heat transfer to the secondary containment atmosphere was considered when
developing the heat loads due to structures shown in MUAP-10020, Revision 1,
Tables 5.3.1-1 and 5.5.1-4.

3) Analysis of secondary containment Pressure and Temperature Response -AEES fan
performance characteristics: Based on review of MUAP-10020 Revision 1, section 2,
section 5.6.1, the staff understands that some assumed secondary containment inleakage
values and some AEES fan performance characteristics were considered when you
determined the period of time for secondary containment depressurization and steady
state secondary containment negative pressure. The staff understands that the AEES
Exhaust fan airflow requirement is determined through a calculation that assumes a draw
down the Safeguard Component Areas and Penetration areas pressure to -6.35 mm
(-0.25 in.) water gauge in 180 seconds. The staff understands that this time is much less
than the 240 second draw down time assumed in the LOCA radiological consequence
analysis, as is therefore conservative with respect to the system performance assumed in
the radiological analyses. The calculation also imposed a 15% capacity margin on this
airflow requirement. The calculation states that the system including the fan is
conservatively sized to achieve a steady state negative pressure of -10.16 mm (-0.4 in.)
water gauge. Based on the above review, the staff needs the following information as it
applies to NUREG-0800, Section 6.2.3 Acceptance Criteria 1 H. Please state in the DCD
or indicate where in the DCD it is stated:
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a. That the AEES fan is conservatively designed to achieve a steady state negative
pressure of -10.16 mm (-0.4 in.) water gauge in the secondary containment spaces.

b. The values and the justification for the assumed inleakage values to the secondary
containment spaces.

c. How or if the as-built fan characteristic curve is used to evaluate secondary
containment leak tightness.

4) Based on the review of information in the DCD, the staff needs the following information
as it applies to NUREG-0800, Section 6.2.3 Acceptance Criteria 3C.

a. Please describe in the DCD or indicate where in the DCD it is described how
preoperational tests (DCD Tier 2, Section 14.2.12.1.70) will confirm the evaluated
effect of open doors or hatches on the functional capability of the depressurization
and filtration system.

b. Please describe in the DCD Tier 2 section 6.2.6 that all secondary containment space
openings like personnel doors and equipment hatches are under administrative
control, or have position indicators and alarms in the main control room. In addition, in
your RAI response, please describe how MCR operators would use this or other MCR
instrumentation to identify a degraded/inoperable secondary containment barrier (i.e.
discovery of and entry into TS 3.7.11 Condition B).

c. Please describe in DCD or indicate where in the DCD it is described how
preoperational tests (DCD Tier 2, Section 14.2.12.1.70) will confirm a uniform
negative pressure throughout the secondary containment spaces. Please specify in
the DCD if the acceptance criteria for this test includes verification of adequate
negative pressure and drawdown time in all Safeguard Component Areas and
Containment Penetration Areas.

ANSWER:

1) Design Basis Description/Conformance with RG 1.206:

Tier 2 DCD, Revision 3, Subsection 6.2.3 will be revised to include the following new
sections for the US-APWR partial secondary containment to be consistent with NRC
Regulatory Guide (RG) 1.206, "Combined License Applications for Nuclear Power Plants,"
Section C.1.6.2.3 with regard to format and content:

6.2.3.1 Design Basis

6.2.3.2 System Design

6.2.3.3 Design Evaluation

6.2.3.4 Tests and Inspection

6.2.3.5 Instrumentation Requirements

2) Analysis of Secondary Containment Pressure and Temoerature Response - Heat Transfer
from Primarv to Secondarv Containment:
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As described in DCD Subsection 3.8.4.1.1, the US-APWR annulus consists of concrete
walled areas outside the prestressed concrete containment vessel (PCCV) that are an
integral part of the reactor building (R/B) and serves a secondary containment function.
The annulus includes all areas with containment penetrations (except for the main steam
line, steam generator blowdown line, and feedwater line penetrations located separately
in the main steam and feedwater piping area). The containment penetration areas in the
annulus provide the secondary containment function. The annulus emergency exhaust
system (AEES) maintains a slightly negative pressure in the containment penetration
areas to control release of any radioactive materials to the environment.

Although the AEES also maintains a slightly negative pressure in the safeguard
component areas to control release of any radioactive materials to the environment, these
areas are not a part of the partial secondary containment.

Heat removal from the containment penetration areas following a design basis accident is
provided by the penetration area air handling units, which are part of the safety-related
component area heating, ventilation, and air conditioning (HVAC) system, as described in
DCD Subsection 9.4.5.2.5.

Heat removal from the safeguard component areas following a design basis accident is
provided by the safeguard component area air handling units, which are part of the
safeguard component area HVAC system, as described in DCD Subsection 9.4.5.2.3.

a. Technical Report MUAP-1 0020, "US-APWR Safety-Related Air Conditioning, Heating,
Cooling, and Ventilation Systems Calculations," provides the calculation for
containment penetration areas temperature and pressure response to a design basis
accident. This Technical Report also provides the calculation for safeguard
component areas temperature and pressure response to a design basis accident. A
cross-reference to MUAP-10020 will be added to DCD Subsection 6.2.3 as indicated
in the DCD mark-up in response to part 1) of this RAI Question 06.02.03-1.

b. DCD Subsection 6.2.3 will be revised as indicated in the DCD mark-up in response to
part 1) of this RAI Question 06.02.03-1 to generally describe how heat transfer from
the containment to the containment penetration areas was considered.

Heat gain from structures listed in MUAP-1 0020 Table 5.5.1-4 for the penetration
areas, and in Table 5.3.1-1 for safeguard components areas, includes the heat
transferred through the PCCV wall. The heat gain from containment was calculated
by conservatively assuming a steady-state maximum containment internal
temperature from the accident providing the worst-case containment temperature.
The calculation of heat transfer through the PCCV wall used the steady-state overall
heat transfer equation, along with constant convection heat transfer coefficients for
inside and outside surfaces, and a constant conduction heat transfer coefficient
through the wall.

The value used for the conduction coefficient in the calculation is( ]Btu/hr-ft-°F
compared to the value provided in BTP 6-2, Table 2 of 0.92 Btu/hr-ft-°F. The value
used for the convection coefficient is( ]Btu/hr-ft2-oF. Although the convection heat
transfer coefficient for the inside containment wall surface recommended in BTP 6-2
is considerably higher and considers condensation heat transfer and changes in
air-steam mass ratio over time, the calculation of heat transfer through the wall using
steady-state overall heat transfer equation is relatively insensitive to changes in the
value of the inside wall heat transfer coefficient. Using an example containment
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penetration area heat gain calculation, substituting the maximum long-term
convection heat transfer coefficient recommended by BTP 6-2 (336 Btu/hr-ft2--F)
results in less than 20% increase in heat transfer rate through the containment wall.
The inside wall long-term convection heat transfer coefficient would not remain at the
maximum level and the heat transfer rate through the containment wall would be
expected to decrease quickly. In addition, the increase in heat gain from the
containment wall is more than offset by the conservatively assumed constant
maximum containment temperature used for the heat transfer calculation. Also, the
heat gain used as input to the calculations in MUAP-10020 is increased by 15% to
provide margin. Therefore, even though the BTP 6-2 recommended values for heat
transfer coefficients were not used, the containment heat gain inputs to the calculation
of required cooling capacity are considered conservative.

c. See response to b. above.

3) Analysis of Secondary Containment Pressure and Temperature Response -AEES Fan
Performance Characteristics:

a. Although margin is provided by the conservative inputs to the calculation of AEES
emergency filtration unit fan capacity, the design requirement is to provide -1/4 inch
water gauge within 240s to meet LOCA radiological consequence analysis
requirements. This acceptance criterion establishes the basis for the design of the
AEES as stated in DCD Subsection 6.5.1.1.

b. Inleakage to the containment penetration areas and to the safeguard component
areas is assumed to be ( ) cfm each, for a total inleakage of? ) cfm. The
assumed inleakage value is established for the purpose of determining AEES
emergency filtration unit fan capacity and is based on the experience from Japanese
power plant applications. The detail design of the containment penetration areas
and the safeguard component areas will be developed to meet this inleakage
objective. Initial testing and routine surveillance testing will prove the capability to
achieve the design requirement to establish -1/4 inch water gauge within 240s,
independent of the inleakage value.

c. The testing to confirm AEES performance to meet the design requirement to reduce
containment penetration areas and safeguard component areas to less than or equal
to -1/4 inch water gauge within 240 seconds is described in DCD Subsection
14.2.12.1.70. The fan characteristic curve is not used to evaluate secondary
containment leak tightness. The test result will be acceptable if the design criteria
described above are met.

4) a. Personnel doors and equipment hatches that form the boundary of the containment
penetration areas and safeguard component areas are required to be closed under
normal conditions, except to allow ingress and egress from the area. In the event
that doors or hatches are open during the preoperational testing prescribed in DCD
Subsection 14.2.12.1.70, the acceptance criteria would not be expected to be met.
Troubleshooting of the test failure would be expected to identify the open door or
hatch, and the condition would be corrected prior to resuming testing.

b. Doors and hatches are expected to be closed except to allow normal ingress and
egress to the area, or to allow for equipment maintenance. The doors and hatches
are under administrative control and plant personnel would be expected to be trained
to maintain the doors and hatches closed, except as permitted in accordance with the
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administrative control program. The administrative control of the doors and hatches
is the responsibility of the COL applicant as described in DCD Subsection 13.5.
There are no indications or alarms in the main control room (MCR) for door and hatch
positions.

c. DCD Subsection 14.2.12.1.70.C.5, Test Method, will be revised to add the
requirement to confirm that a uniform minimum negative pressure is attained
throughout the containment penetration areas and safeguard component areas by
measuring internal pressure at several locations. DCD Subsection 14.2.12.1.70.D.3,
Acceptance Criteria, will be revised to indicate that all containment penetration areas
and safeguard component areas served by the AEES will meet the acceptance
criteria.

Impact on DCD
DCD Tier 2, Subsections 6.2.3, 6.2.9, and 14.2.12.1.70, will be revised as shown in the
attachment.

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.

06.02.03-6



[Attachments
US-APWR Design Control Document6. ENGINEERED SAFETY FEATURES

6.2.2.5 Instrumentation Requirements

Four narrow-range pressure transmitters are provided. As described in Chapter 7,
Section 7.3, the reactor protection system uses the narrow-range containment pressure
transmitters to automatically actuate the following:

* CSS

" Containment isolation

* Main steam isolation

" Containment ventilation isolation

" ECCS

Narrow range containment pressure is indicated and alarmed in the MCR and RSC. A
single, wide range containment pressure transmitter provides indication to the MCR and
RSC.

Chapter 7, Subsection 7.3.1, describes instrumentation design details for actuating the
CSS. Chapter 18, "Human Factors Engineering" identifies the CSS control panel
locations and describes the instrumentation and alarm features of the human interface
associated with the CSS information and control.

Chapter 5, Subsection 5.4.7, discusses other instrumentation associated with monitoring
and controlling the RHR function of this system.

6.2.3 Secondary Containment Functional Design

The US-APWR design does not utilize a secondary containment. Rather than a
secondary containment, portions of the primary containment are enclosed by containment
penetration areas, which function to prevent the direct release of containment
atmosphere to the environment through the containment penetrations. Containment
penetration areas are served by the auxiliary building HVAC system during normal
operation and by the annulus emergency exhaust system following a design basis
accident. The annulus emergency exhaust system maintains the containment
penetration areas at a negative pressure during accident conditions as described further DCD_06.02.
in Subsection 6.5.1 and 9.4.5. Subsection 6.5.3.2 provides additional information on the 106-34
function of the containment penetration areas.

Leakage paths which may rocult in bypacseof the annulus emerglency o~haust cycteAm
woeF identified ucing the coloetlion eriteria Of BTP 6 3 (Ref. 6.2 51). Thoso petontial
ponotrotien area bypes paths are listed in Table 6.2.4 3& Potential bypass leakage Pallth
ara lemitod to containment isolatiOn Yalye seat leakage for piping which extende beyond
the penotrotien areac seryieed by the annuluc omor~geniey exhauct systemn. Clocod
syste ms credited as leakage banie~ m~eet the reguiromentc of BT-P 6 3 for preeluding
bypassleakage,

DCD_06.02.
06-34
DCD_06.02.
03-1

Tier 2 6.2-63 Revision 3



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

6.2.3.1 Design Bases DCD_06.02.
03-1

Containment penetration areas prevent the direct release of containment atmosphere to
the environment through the containment penetrations following a design basis accident.
The containment penetration areas conform to GDC 4. 16, and 43 of Appendix A to 10
CFR 50, and to 10 CFR 50, Appendix J.

The containment penetration areas are completely contained within the R/B and are
designed seismic category I. The penetration areas are designed for the negative internal
pressure provided by operation of the annulus emergency exhaust system.

The containment penetration areas are designed for periodic inspection and functional
testing of the establishment of the design negative pressure upon actuation of the
annulus emergency exhaust system, as described in Chapter 14, Subsection
14.2.12.1.70 and Chapter 16. The containment penetration isolation leakage rate is
tested as described in Subsection 6.2.6.

6.2.3.2 System Design

As described in DCD Subsection 3.8.4.1.1. the US-APWR annulus consists of concrete
walled areas outside the PCCV that are an integral part of the R/B and serves a
secondary containment function.The annulus is made up of all areas with containment
penetrations (except for the main steam line, steam generator blowdown line, and
feedwater line penetrations located separately in the main steam and feedwater piping
area). The containment penetration areas in the annulus are maintained at a slightly
negative pressure to control release of any radioactive materials to the environment.

The containment penetration areas are designed as seismic category I consistent with
the design codes and standards applicable to the R/B as described in Chapter 3.
Subsection 3.8.4. The containment penetration areas consist of reinforced concrete
walls, floor and roof surrounding the containment penetrations. Access is throuah
doorways with doors rated for the design differential pressure created by operation of the
annulus emergency exhaust system.

As described in Chapter 6. Subsection 6.5.1, the annulus emergency exhaust system is
an ESF filter system and is designed for fission product removal and retention by filtering
the air exhausted from the containment penetration areas following accidents. The
annulus emergency exhaust system is automatically initiated by the ECCS actuation
signal and is initiated manually during non-ECCS actuation events (e.g., rod eiection
accident or containment radiation level in excess of the normal operating range). This
system establishes and maintains a negative pressure in the containment penetration
areas. Airborne radioactive material in the penetration areas is directed to the annulus
emergency exhaust system, avoiding an uncontrolled release to the environment.

The ECCS actuation signal closes the auxiliary building HVAC system isolation dampers
for each containment penetration area.

Leakage paths which may result in bypass of the annulus emergency exhaust system
were identified using the selection criteria of BTP 6-3 (Ref. 6.2-51). These potential
penetration area bypass paths are listed in Table 6.2.4-3. Potential bypass leakage paths

Tier 2 6.2-64 RevoseeR 3



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

are limited to containment isolation valve seat leakage for piping which extends beyond DCD_06.02.
the penetration areas serviced by the annulus emergency exhaust system. Closed 03-1
systems credited as leakage barriers meet the requirements of BTP 6-3 for precluding
bypass leakage. Leakage rate testing for potential penetration area bypass paths is
described in Subsection 6.2.6.5.

6.2.3.3 Design Evaluation

The annulus emergency exhaust system is designed to establish a -1/4 inch water gauge
(WG) pressure in the containment penetration areas within 240 seconds to mitigate
potential leakage of fission products from the containment to the environment following a
LOCA. The annulus emergency exhaust system consists of two independent and
redundant 100% trains such that the capability to establish negative pressure within the
containment penetration areas is maintained in the event of a single active failure. The
auxiliary building HVAC supply and exhaust lines are provided with two series dampers in
each duct to ensure isolation in the event of a single active failure.

Following establishment of-1/4 inch WG pressure in within 240 seconds, the containment
penetration areas remain at these conditions indefinitely following a LOCA. Heat transfer
analysis (Reference 6.2-52) was performed for the containment penetration areas to
determine the required capacity of the penetration area air handling units, which are
described in Chapter 9. Subsection 9.4.5. The calculation of heat load from the PCCV
wall conservatively assumed a steady-state maximum containment internal temperature
from the accident providing the worst-case containment temperature. The heat transfer
analysis accounted for heat loads from piping within the containment penetration areas
and for air handling unit fan motor heat gain.

The containment penetration areas pressure analysis (Reference 6.2-52) performed to
determine the required airflow capacity of the annulus emergency exhaust system
emergency filtration units accounted for the decrease in penetration area volume as a
result of PCCV expansion due to the LOCA.

As described in Chapter 3. Subsection 3.6.2.1.1.1. breaks and cracks of the high eneray
piping in the containment penetration areas need not be postulated. As such, the effect of
high-energy pipe breaks was not considered for establishing and maintaining a negative
pressure in the containment penetration areas.

6.2.3.4 Tests and Inspections

Chapter 14, "Verification Programs," describes the initial testing and operation of the
annulus emergency exhaust system to demonstrate the capability to maintain a negative
pressure in the containment penetration areas with respect to the surrounding area.
Testing requirements are further described in Subsection 6.5.1.

Chapter 14 also describes the initial testing and operation of the containment isolation
system, including containment penetration leakage rate testing. Leakage rate testing is
further described in Subsection 6.2.6. Inservice testing of components and systems to
assure continuing operability is required by 10 CFR 50.55a(f). To meet this requirement,
Chapter 16, "Technical Specifications" specifies periodic Type A. B. and C leakage rate
testing.

Tier 2 6.245 Re~en4
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6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

6.2.3.5 Instrumentation Reauirements DCD_06.02.
03-1

The ECCS actuation signal automatically actuates the annulus emergency exhaust
system and isolates the auxiliary building HVAC system from the containment penetration
areas.

The pressure in the containment penetration areas is monitored and stored by the
process computer in the MCR.

6.2.4 Containment Isolation System

The containment prevents or limits the release of fission products to the environment.
The containment isolation system allows the free flow of normal or emergency-related
fluids through the containment boundary in support of reactor operations, but establishes
and preserves the containment boundary integrity. The containment isolation system
includes the system and components (piping, valves, and actuation logic) that establish
and preserve the containment boundary integrity.

The criteria for isolation requirements and the associated system design are set forth in
GDC 55 through 57 of Appendix A to 10 CFR 50. Unless acceptable on some other
specific and defined basis (e.g., instrument lines), two isolation barriers are required;
one inside and one outside of the containment. Isolation barriers are valves, unless the
piping system inside the containment is neither part of the RCPB, nor communicates
directly with the containment atmosphere, and is both suitably protected and robust. This
section of the DCD describes the design and functional capabilities of the US-APWR
containment isolation system in compliance with these GDC.

The containment penetration barriers consisting of the flange closure, personnel airlock

and equipment hatch are under administrative control.

6.2.4.1 Design Bases

As described in Chapter 3, Subsection 3.1.5, the containment isolation system conforms
to GDC 54, 55, 56, and 57, and is designed to seismic category I, quality group B.The
containment isolation valves are identified as Equipment Class 1 or 2, as described in
Chapter 3, Section 3.2. In addition to being protected from the effects of a postulated
pipe rupture and containment missiles, closed systems inside the containment
considered an isolation barrier under GDC 57 are designed to withstand the containment
design temperature, pressure from the containment structural acceptance test, LOCA
conditions, and to accommodate the internal fluid pressure associated with the
containment temperature resulting from a design basis LOCA. Instrument lines closed
both inside and outside containment are designed in accordance with the guidance
provided by RG 1.11, RG 1.141 and satisfy NUREG-0800, SRP 6.2.4 (Ref. 6.2-27),
acceptance criterion 1. The containment isolation system is designed in accordance with
the Three Mile Island (TMI)-related requirements of 10 CFR 50.34(f)(2)(xiv)(A) through
(E). The discharge side of the relief valves in the CS/RHR pump suction lines is designed
to withstand and be tested at the containment design pressure.

Chapter 3, Sections 3.3 and 3.4 describe how the containment isolation system is DCD_02-03
designed to accommodate the wind .,d tFR..de, tornado and hurricane loadings, and to I S01
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6.2-39 Characterization and Head-Loss Testing of Latent Debris from Pressurized DCD_06.02.
Water Reactor Containment Buildings, NUREG/CR-6877, USNRC. 02-55

6.2-40 NRC Staff Review Guidance Regarding GL 2004-02 Closure in the Area of
Strainer Head Loss and Vortexing, March 2008, USNRC, NRR.

6.2-41 Service Level I. II. and III Protective Coatings Applied to Nuclear Power DCD_06.02.

Plants, Regulatory Guide 1.54 Revision 1. July, 2000, USNRC. 02-55

6.2-42 Protective Coatings (Paints) for Liaht Water Nuclear Reactor Containment
Facilities, ANSI N101.2.

6.2-43 Standard Test Method for Evaluating Coatings Used in Light-Water Nuclear
Power Plants at Simulated Design Basis Accident (DBA) Conditions. ASTM D
3911.

6.2-44 WCAP-16530-NP. Topical Report "Evaluation of Post-Accident Chemical
Effects on Containment Sump Fluids to Support GSI-191 (ML073521072).

6.2-45 U.S. Nuclear Regulatory Commission. Reaulatory Guide 1.54, Service Level I.
II, and III Protective Coatings Applied to Nuclear Power Plants. Revision 2.

6.2-46 Letter from William H. Ruland (NRR) to Alexander Marion (NEI) dated April 6.
2010. Revised Guidance reaardina Coatinas Zone of Influence for Review of
Final Licensee Responses to Generic Letter 2004-02. Potential Impact of
Debris Blockaae on Emeraency Recirculation during Design Basis Accidents
at Pressurized Water Reactors. (ML100960495)

6.2-47 Letter from William H. Ruland (NRR) to Alexander Marion (NEI) dated July 29.
2010, Draft version of Table 3-2 for protective coating ZOls including NEI 04-
07. (MLI100900172)

6.2-48 Letter from Thomas 0. Martin (NRR) to J.A. Gresham (WEC) dated July 14.
2006, Nuclear Regulatory Commission Response to Westinghouse Letter
LTR-NRC-06-46 regarding Pressurized Water Reactor (PWR) Containment
Sump Downstream Effects. (ML062070451)

6.2-49 US-APWR Sump Strainer Stress Report, MUAP-08012-NP (RI). March 2011.

6.2-50 ASME Boiler & Pressure Vessel Code, Section III, Division 1. 2001 edition, up
to and including 2003 Addenda

6.2-51 U.S. Nuclear Regulatory Commission, Standard Review Plan for the Review DCD_06.02.
of Safety Analysis Reports for Nuclear Power Plants, NUREG-0800, Branch 06-34

Technical Position 6-3. Determination of Bypass Leakage Paths in Dual
Containment Plants, Revision 4. 2007.

6.2-52 National Electrical Manufacturers Association, Enclosures for Electrical DCD_03.02.

Eguipment (1000 Volts Maximum), NEMA 250-2008. 02-25
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6.2-53 "Safety-Related Air Conditioning. Heating, Cooling and Ventilation Systems
Calculations," MUAP-10020-P Rev. 2 (Proprietary) and MUAP-10020-NP
Rev. 2 (Non-Proprietary), March 2013.
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14.2.12.1.70 Annulus Emergency Exhaust System Preoperational Test

A. Objective

1. To demonstrate the capability to maintain a negative pressure in the annulus and
safeguard component areas with respect to the surrounding area when the
annulus emergency exhaust system operates upon an ECCS actuation signal.

B. Prerequisites

1. Required construction testing is completed.

2. Component testing, including tests of the system dampers' loss of motive power
position, and instrument calibration is completed.

3. Test instrumentation is available and calibrated.

4. Required support systems are available.

C. Test Method

1. Verify manual and automatic controls.

2. Verify operation of fans and dampers.

3. Verify alarms and status indications are functional.

4. Verify design airflow.

5. Demonstrate the capability of the annulus emergency exhaust system to maintain
a negative pressure in eachthe annulus and safeguard component area with DCD_06.02.

respect to the surrounding areas by measuring internal pressure at several 03-1

locations.

D. Acceptance Criteria

1. The annulus emergency exhaust system operates as described in Subsection
6.5.1 and Subsection 9.4.5.

2. The system air flow meets design criteria.

3. The system can establish a--141ess than or equal to -0.25 inch water gauge I DCD_14.03.
pressure in each of the penetration areas and safeguard component areas with 07-55DCD_06.02.
respect to the surrounding areas within 240 sec and maintain that pressure 03-1(Subsection 6.5.1).

14.2.12.1.71 RCS Leak Rate Preoperational Test

A. Objective
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