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Westinghouse is submitting a response to the NRC request for additional information (RAI) on SRP
Section 6. This RAI response is submitted in support of the AP1000 Design Certification Amendment
Application (Docket No. 52-006). The information included in this response is generic and is expected to
apply to all COL applications referencing the AP1000 Design Certification and the AP1000 Design
Certification Amendment Application.
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applicant is included on the cc: list of this letter.

Very truly

Robert Sisk, Manager
Licensing and Customer Interface
Regulatory Affairs and Standardization

& f-

/Enclosure

1. Response to Request for Additional Information on SRP Section 6

0361 1jb.doc



DCP NRC_002708
December 3, 2009

Page 2 of 2

cc: D. Jaffe
E. McKenna
P. Donnelly
T. Spink
P. Hastings
R. Kitchen
A. Monroe
P. Jacobs
C. Pierce
E. Schmiech
G. Zinke
R. Grumbir
D. Lindgren

- U.S. NRC
- U.S. NRC
- U.S. NRC
- TVA
- Duke Power
- Progress Energy
- SCANA
- Florida Power & Light
- Southern Company
- Westinghouse
- NuStart/Entergy
- NuStart
- Westinghouse

1E
1E
1E
1E
1E
1E
1E
1E
1E
1E
1E
1E
1E

03611jb.doc



DCP NRC 002708
December 3, 2009

ENCLOSURE 1

Response to Request for Additional Information on SRP Section 6

0361 jb.doc



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

RAI Response Number: RAI-SRP 6.4-SPCV-09

Revision: 0

Question:

There is limited operational experience and maintenance experience on the eductor in nuclear
power plant applications. The frequency of the Technical Specifications surveillance test on the
eductor should be based on experience on eductor system degradation. However, the
frequency chosen for the surveillance was not supported by a technical rationale or data on the
degradation of eductors.

The applicant needs to justify the surveillance frequency with a technical rationale that is based

on data associated with eductor degradation.

Westinghouse Response:

The frequency of Technical Specification Surveillance Testing for the Main Control Room
Emergency Habitability System (VES) eductor was chosen to align with the Ventilation Filter
Testing Program (VFTP) identified in Surveillance Requirement SR 3.7.6.11 of the AP1000
Technical Specifications as revised by RAI-SRP 6.4-SPCV-06 (Reference 1). The air eductor is
a simple static component that is used for maintaining AP1 000 MCRE habitability using VES.
The eductor used in the VES passive filtration line is an air ejector which is a robust and simple
component constructed in accordance with ASME Section II1. The eductor is a venturi device
that uses the energy in the VES compressed air to induce a MCR filtration flow. The eductor
contains a critical flow orifice that receives the compressed air from the VES air tanks. The
eductor is comparable to a safety related orifice in a section of ASME Section III piping. The
eductor is not in use during normal operation. Unforeseen failure due to degradation of the
eductor is highly unlikely. Therefore, a testing frequency in accordance with the VFTP is
appropriate.

The use of these types of eductors has shown high reliability and little to no need for
maintenance in other industrial applications. Attached is vendor information that demonstrates
operating experience for a similar eductor to the one proposed for the AP1 000 passive filtration
line. The eductor in the application was in continuous service for 10 years conveying abrasive
powders and required no maintenance. Similar durability is expected of the eductor in the
AP1 000 passive air filtration line. The passive filtration line air eductor should be even more
reliable since it only passes ambient control room air and breathable and dry compressed air.
Additionally, the AP1 000 eductor will be located in a continuously controlled environment inside
the AP1000 main control room envelope and will not be in service during normal plant
operations. Therefore, an 18 month surveillance frequency is appropriate.

RAI-SRP 6.4-SPCV-09Westinghouse Page 1 of 2



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

References:
1. RAI-SRP 6.4-SPCV-06, Revision 0
2. "Ten Years of Conveying Service - With No Maintenance." Powder Handling &

Processing. Volume 9. No. 14. October/December 1997.

Design Control Document (DCD) Revision: None.

PRA Revision: None.

Technical Report (TR) Revision: None.

O Westinghouse
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News from Industry Volume 9. No. 4 • October/December 1997

Ten Years of Conveying Service - With No Maintenance

The pneumatic conveying specialists of Fox Valve were re-
cently able to photograph a Fox eductor/blower conveying sys-
tem that was installed ten years ago, and which, with no main-
tenance, has been in continuous service in a metal reclaim
facility in New Jersey, USA.

Fox venturi eductors have been used for over thirty five years to
transport powders with no moving parts. For about fifteen
years, Fox Valve has been utilizing small side-channel blowers
to provide the conveying air to their eductors.

These blowers require no maintenance are very quiet - requiring
no special noise abatement - and are so small that they can be
located very near the outlet of conveyed product. This is very
different from conventional positive displacement (p-d) blowers,
which typically

a) require regular lubrication and maintenance,

b) noise control accessories, such as silencers, mufflers, if not
an entire acoustic enclosure, and

c) take up substantial floor space and are often located away
from process equipment.

In the first photo, we can see an overview of the installation.
Note that the blower, shown in the lower left corner, is so small
that it is mounted on a cross beam - taking up zero floor space.

Material from
classifier

Motive air

Cross section of a venturi eductor

The Fox equipment - the Rotron blower and venturi eductor,
were installed in 1987 and have been in continuous service
transporting copper sulfate - the bluish colored powder - for
over ten years. Plant operators report this equipment has
needed no maintenance - except for occasional replacement of
filter elements on the blower.

The second photo shows a close-up of the Fox eductor after
ten years of pneumatically handling and conveying copper sul-
fate from a screw conveyor.

Close-up of the eductor

General view of the installation

It is connected with rigid tubing to a 3" Fox eductor, which is
mounted beneath a screw conveyor, which handles the output
from a large classifier.

This Case History was contributed by L. Fox, President, Fox Valve Develop-
ment Corp., Dover, NJ 07801, USA
Tel.: +1 973 328 10 11; Fax: +1 973 328 36 51

If the plant operators had, instead of the Fox approach, used an
airlock driven by a p-d blower, that equipment would have re-
quired much more space, required an additional motor starter,
taken up more plant floor space, and - would it work, without
any maintenance for ten years?
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)

RAI Response Number: RAI-SRP 6.4-SPCV-10
Revision: 1

Question:
HEPA Filter in the Passive Filtration Line

1) In USNRC, "Design, Inspection, and Testing Criteria or Air Filtration and Adsorption
Units of Post-Accident Engineered-Safety-Feature Atmosphere Cleanup Systems in
Light-Water-Cooled Nuclear Power Plants," Regulatory Guide 1.52, Revision 3, June
2001 (RG 1.52), Section 6.3 for HEPA Filter in-place leak testing, the acceptable
combined penetration and leakage (or bypass) is shown to be less than 0.05% of the
challenge aerosol. The applicant proposed TS 5.5.13 shows this value to be 0.5%. In a
letter dated May 4, 2009, the applicant states that the each HEPA filter cell is individually
shop tested to verify an efficiency of at least 99.97 percent in accordance with ASME
AG-1, Section FC (RAI-SRP 6.4-SPCV-06, page 28). The applicant needs to provide
technical basis to credit 99.97% HEPA Filter efficiency at 0.5% penetration and system
bypass conditions.

2) Per RG 1.52, Section 6.3, to be credited with 99% removal efficiency for particular
matter in accident dose evaluation, a HEPA filter bank should demonstrate an aerosol
leak test result of less than 0.05% of the challenge aerosol. In a letter dated May 4,
2009, the applicant states that the HEPA filters will remove 99% of particulates
consistent with Regulatory Guide 1.52 (RAI-SRP6.4-SPCV-06, page 3). The applicant
needs to provide technical basis to credit 99% HEPA Filter efficiency for particular matter
in accident dose evaluation at 0.5% penetration and system bypass conditions.

3) Regulatory Guide 1.52 Section 6, ASME N51 0, Section 9.5 and ASME N51 1, Section
5.7 specify differential pressure (dP) test across HEPA filter bank. The dP test across
HEPA filter bank was not specified in the proposed TS 5.5.13. The applicant needs to
provide the rationale the dP test across HEPA filter bank was not specified in the TS.

Westinghouse Response:

1 & 2) Westinghouse intends to comply with Section 6.3 of Regulatory Guide 1.52, Revision 3
as indicated in the markup of Appendix 1A in RAI-SRP 6.4-SPCV-06 (Reference 0).
The markup of the Technical Specifications that indicates combined penetration and
leakage of less than 0.5% is an editorial error. Technical Specification 5.5.13 will be
corrected as indicated below to indicate a leakage value of less than 0.05%.

3) Differential pressure testing across the HEPA filter banks is not necessary for the
AP1 000 passive filtration line. The filtration lines are not used during normal plant
operation; therefore, it is unlikely that there will be any degradation of the filters that
will cause an unpredicted differential pressure. Additionally, TS 5.5.13 requires the
passive filtration line be tested to verify that filtration flow path produce a flow rate of at
least 600 cfm greater than the flow measured by VES-FT003A/B. The induced
filtration flow rate of atleast 600 cfm requires that differential pressure through the
filtration line be minimized. If the backpressure in the line at the discharge of the
eductor is excessive, an induced filtration flow of 600 cfm is unlikely to be achieved.

WRAI-sRP6.4-sPcv-1o R1
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)

The existing technical specifications that measure Main Control Room Emergency
Habitability System (VES) flow through the passive filtration line are adequate to
demonstrate HEPA filter performance. Additional filter testing would be redundant and
is unnecessary. If 600 cfm of filtration flow rate is not generated using a motive flow of
65 +/- 5 cfm from the VES air storage tanks, the operator will be required to take the
necessary actions to reduce differential pressure through the filtration line to ensure
adequate filtration flow. As part of these actions, an operator would examine the
HEPA filters for possible causes of increased differential pressure.

References:
1. RAI-SRP 6.4-SPCV-06 Revision 0
2. NRC Generic Letter 99-02
3. Regulatory Guide 1.52, "Design, Inspection, and Testing Criteria for Airfiltration and

Adsorption Units of Post-Accident Engineered-Safety- Feature Atmosphere Cleanup
Systems in Light-Water-Cooled Nuclear Power Plants," Revision 2

O Westinghouse
RAI-SRP6.4-SPCV-10 R1
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)

Design Control Document (DCD) Revision: Revise TS 5.5.13 as shown below.

5.5.13 Ventilation Filter Testing Program (VFTP)

A program shall be established to implement the following required testing
of Engineered Safety Feature (ESF) filter ventilation systems at the
frequencies specified in accordance with Regulatory Guide 1.52, Revision
3, ASME N510-1989, and AG-i.

a. Demonstrate for the ESF system that an in place test of the high
efficiency particulate air (HEPA) filters shows a penetration and
system bypass •50.05% when tested in accordance with
Regulatory Guide 1.52, Revision 3, and ASME N510-1989 at a
flow rate at least 600 cfm greater than the flow measured by VES-
003A/B. The flow rate being measured is a combination of the
VES supply flow and the recirculation flow drawn through the
eductor.

Demonstrate for the ESF system that an inplace test of the charcoal
adsorber shows a penetration and system bypass •__0.05% when
tested in accordance with Regulatory Guide 1.52, Revision 3, and
ASME N510-1989 at a flow rate at least 600 cfm greater than the flow
measured by VES-003A/B.

b. Demonstrate for the ESF system that a laboratory test of a sample
of the charcoal adsorber, when obtained as described in
Regulatory Guide 1.52, Revision 3, shows the methyl iodide
penetration less than the value specified below when tested in
accordance with ASTM D3803-1989 at a temperature of 300C
(86 0F) and the relative humidity specified below.

ESF Ventilation System Penetration RH

VES 35% 95%

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP test
frequencies.

PRA Revision: None

Technical Report (TR) Revision: None

RAI-sRP6.4-sPcv-10 R1
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)

RAI Response Number: RAI-SRP 6.4-SPCV-1 1

Revision: 1

Question:

Adsorber in the Passive Filtration Line

1) In USNRC, "Design, Inspection, and Testing Criteria or Air Filtration and Adsorption
Units of Post-Accident Engineered-Safety-Feature Atmosphere Cleanup Systems in
Light-Water-Cooled Nuclear Power Plants," Regulatory Guide 1.52, Revision 3, June
2001 (RG 1.52), Section 6.4 for adsorbers in-place leak testing, the acceptable
combined penetration and leakage (or bypass) is shown to be less than 0.05% of the
challenge gas. The applicant proposed TS 5.5.13 shows this value to be 0.5%. In a
letter dated May 4, 2009, the applicant states that the charcoal adsorber is designed,
constructed, qualified, and tested in accordance with ASME AG-1 and RG 1.140
(RAI-SRP6.4-SPCV-06, page 28). Both RG 1.52 and RG 1.140 specify a combined
penetration and leakage (or bypass) in-place leak test criteria of adsorber of 0.05% or
less of the challenge gas. The applicant needs to provide technical basis the exception
taken to relax the adsorber penetration and system bypass criteria from 0.05% to 0.5%.

2) In RG 1.52 Revision 3 Section 7 for laboratory testing of charcoal samples, for maximum
assigned credit for active carbon decontamination efficiencies 95% (elemental iodine
and organic iodide), the acceptable penetration is shown less than 2.5% for 2-inches
deep charcoal bed, and for maximum assigned credit for active carbon decontamination
efficiencies 99% (elemental iodine and organic iodide), the acceptable penetration is
shown less than 0.5% for a 4-inches bed. In a letter dated May 4, 2009, the applicant
states that the charcoal filters would remove 90% of the elemental iodine and 30% of the
organic iodine claiming to be consistent with Regulatory Guide 1.52 Revision 2
(RAI-SRP6.4-SPCV-06, page 3). In RG 1.52, Revision 2, Section 6 for laboratory testing
criteria for activated carbon, the assigned activated carbon decontamination efficiencies
90% (elemental iodine) and 30% (organic iodide), the acceptable laboratory testing
criteria is shown for a methyl iodide penetration of less than 10% for 2-inches deep
charcoal bed. The applicant proposed TS 5.5.13 shows a value of 35%. The 35%
allowable penetration must be calculated from a safety factor of two recommended by
NRC Generic Letter 99-02: (100% - Organic Iodide Efficiency)/Safety Factor = (100% -
30%)/2 = 35%. The applicant needs to provide technical basis to assign a credit for
active carbon decontamination efficiencies of 90% (elemental iodine) and 30% (organic
iodide) charcoal carbon efficiency at 35% penetration conditions.

3) Regulatory Guide 1.52, Revision 3, Section 6, ASME N510-2007 Section 10.5 and
ASME N511-2007 Section 5.8 specify differential pressure (dP) test across adsorber
banks. The dP test across adsorber bank was not specified in the proposed TS 5.5.13.
The applicant needs to provide the rationale the dP test across Charcoal filter bank was
not specified in the TS.

RAI-SRP6.4-SPCV-11 R1
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)

Westinghouse Response:
1. Westinghouse intends to comply with Section 6.3 of Regulatory Guide 1.52, Revision 3

(Reference 1) as indicated in the markup of Appendix 1A in RAI-SRP 6.4-SPCV-06
(Reference 2). The markup of the Technical Specifications that indicates combined
penetration and leakage of less than 0.5% is an editorial error. Technical Specification
5.5.13 will be corrected as indicated below to indicate a leakage value of less than
0.05%.

2. The technical basis for assigning activated carbon decontamination efficiencies of 90%
(elemental iodine) and 30% (organic iodine) for charcoal carbon efficiency at 35%
penetration conditions should have been identified as Reference 1. Reference 1
identifies methodology developed in NRC Generic Letter 99-02 (Reference 3) to
calculate the allowable penetration percentage based on assumed organic iodine
efficiency and a defined safety factor. Using the provided methodology, a 35%
penetration condition is calculated assuming a 30% organic iodine efficiency and a
safety factor of 2.

3. Differential pressure testing across the adsorber banks is not necessary for the AP1 000
passive filtration line. The filtration lines are not used during normal plant operation;
therefore, it is unlikely that there will be any degradation of the adsorbers that will cause
an unpredicted differential pressure. Additionally, TS 5.5.13 requires the passive
filtration line be tested to verify that filtration flow path produce a flow rate of atleast 600
cfm greater than the flow measured by VES-FT003A/B. The induced filtration flow rate
of atleast 600 cfm requires that differential pressure through the filtration line be
minimized. If the backpressure in the line at the discharge of the eductor is excessive,
an induced filtration flow of 600 cfm is unlikely to be achieved. The existing technical
specifications that measure VES flow through the passive filtration line are adequate to
demonstrate adsorber performance. Addition testing would be redundant and is
unnecessary. If 600 cfm of filtration flow rate is not generated using a motive flow of 65
+/75 cfm from the VES air storage tanks, the operator will be required to take the
necessary actions to reduce differential pressure through the filtration line to ensure
adequate filtration flow. As part of these actions, an operator would examine the
adsorbers for possible causes on increased differential pressure.

References:
1. Regulatory Guide 1.52, "Design, Inspection, and Testing Criteria for Airfiltration and

Adsorption Units of Post-Accident Engineered-Safety- Feature Atmosphere Cleanup
Systems in Light-Water-Cooled Nuclear Power Plants," Revision 3

2. RAI-SRP 6.4-SPCV-06 Revision 0
3. NRC Generic Letter 99-02

RAI-SRP6.4-SPCV-11 Ri
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)

Design Control Document (DCD) Revision: TS 5.5.13

5.5.13 Ventilation Filter Testing Program (VFTP)

A program shall be established to implement the following required testing
of Engineered Safety Feature (ESF) filter ventilation systems at the
frequencies specified in accordance with Regulatory Guide 1.52, Revision
3, ASME N510-1989, and AG-I.

a. Demonstrate for the ESF system that an inplace test of the high
efficiency particulate air (HEPA) filters shows a penetration and
system bypass _•0.05% when tested in accordance with
Regulatory Guide 1.52, Revision 3, and ASME N510-1989 at a
flow rate at least 600 cfm greater than the flow measured by VES-
003A/B. The flow rate being measured is a combination of the
VES supply flow and the recirculation flow drawn through the
eductor.

Demonstrate for the ESF system that an inplace test of the charcoal
adsorber shows a penetration and system bypass •<0.05% when
tested in accordance with Regulatory Guide 1.52, Revision 3, and
ASME N510-1989 at a flow rate at least 600 cfm greater than the flow
measured by VES-003A/B.

b. Demonstrate for the ESF system that a laboratory test of a sample
of the charcoal adsorber, when obtained as described in
Regulatory Guide 1.52, Revision 3, shows the methyl iodide
penetration less than the value specified below when tested in
accordance with ASTM D3803-1989 at a temperature of 300C
(86°F) and the relative humidity specified below.

ESF Ventilation System Penetration RH

VES 35% 95%

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP test
frequencies.

PRA Revision: None

Technical Report (TR) Revision: None

O Westinghouse

RAI-SRP6.4-SPCV-11 R1
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

RAI Response Number: RAI-SRP 6.4-SPCV-14

Revision: 0

Question:

The Technical Specification 3.7.6 Condition for 'VES inoperable' has been modified to specify a
condition for 'One bank of VES air tanks (8 tanks) inoperable.' The completion time to increase
pressure in the Operable tanks to the upper portion of the system operating band is 12 hours.
The completion time is 7 days to restore VES to operable status.

At 75% VES air capacity (54 hours); the system no longer accomplishes the safety function for
72 hours. The VBS supplemental filtration is not safety-related. The applicant's RTNSS
systems (ancillary fans) may not be available in 54 hours. Increasing the pressure in the
OPERABLE tanks is not a reviewed operating condition and may not be advisable with a
degraded system. Additionally, restoring or replacing an inoperable tank is a relatively simple
evolution and it is not clear why 7 days is needed to complete this action.

The applicant needs to explain why such a long completion time is appropriate for the loss of a
safety function and explain why such a long completion time is needed to restore the operability.

Westinghouse Response:

The modification to the Technical Specification 3.7.6, enhances the ability to perform online
maintenance on an individual air bank (there are 4 banks, each of which contain 8 tanks). DCD
6.4.2.3 states that "The air storage tanks are constructed of forged, seamless pipe, with no
welds, and conform to Section VIII and Appendix 22 of the ASME Code. The design pressure of
the air storage tanks is 4000 psi. The storage tanks collectively contain a minimum storage
capacity of 314,132 scf of air at a minimum pressure of 3400 psig." The tank construction and
connections drastically decrease the likelihood of leakage at these sources.

Any leakage that would cause the system to enter the Technical Specification of "One bank of
VES air tanks (8 tanks) inoperable" would most likely be at the safety-relief valves
(V040A1B/C/D). The air bank with the excessively leaking relief valve will be individually
isolated and depressurized to allow the safety-relief valve to be replaced. Because only the air
bank with the leaking safety-relief valve is isolated, the remaining 3 air banks will be at or above
the minimum operating pressure of the system. The maintenance on an individual air bank can
be done without affecting the other 3 banks in any way. The pressure in the operable tanks will
not be increased. The operable tanks are credited as maintaining a normal minimum pressure
of 3400 psig.

The time limit of 7 days for this Technical Specification is acceptable based on engineering
considerations with regards to the low probability of an accident that would result in a significant
radiation release from the fuel, the low probability of not containing the radiation, and that the
remaining components and compensatory systems can provide the required capability to

RAI-SRP 6.4-SPCV-14Westinghouse Page 1 of 11



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

maintain the MCRE habitable. If one bank of tanks is taken out of service, 75% of the system
will still be available to supply air to the control room in the event of an accident. Dose
calculations have been performed to verify that the MCR dose limits will remain within the
requirements of GDC 19 if 75% (54 hour supply of breathable compressed air) of VES is
available and compensatory measures, through the use of the ancillary fans, are taken at 54
hours for the remainder of the event. The MCR ancillary fans are located in the auxiliary
building as indicated in Tier 1 Table 2.7.1-5 of the DCD and will be available if required 54 hours
after the initiation of VES.

The Tech Spec Bases 3.7.6 as submitted in RAI-SRP 6.4 SPCV-06, Rev. 0 are marked up to
include that GDC 19 requirements are met with 54 hours of VES with compensatory measures
taken at 54 hours.

References: None.

Design Control Document (DCD) Revision: Tech Spec Bases 3.7.6

B 3.7.6 Main Control Room Emergency Habitability System (VES)
BASES

BACKGROUND The Main Control Room Habitability System (VES) provides a protected
environment from which occupants can control the plant following an
uncontrolled release of radioactivity, hazardous chemicals, or smoke.
The system is designed to operate following a Design Basis Accident
(DBA) which requires protection from the release of radioactivity. In these
events, the Nuclear Island Non-Radioactive Ventilation System (VBS)
would continue to function if AC power is available. If AC power is lost or
a High-2 main control room envelope (MCRE) radiation signal is received,
the VES is actuated. The major functions of the VES are: 1) to provide
forced ventilation to deliver an adequate supply of breathable air (Ref. 4)
for the MCRE occupants; 2) to provide forced ventilation to maintain the
MCRE at a 1/8 inch water gauge positive pressure with respect to the
surrounding areas; 3) provide passive filtration to filter contaminated air in
the MCRE; and 4) to limit the temperature increase of the MCR
equipment and facilities that must remain functional during an accident,
via the heat absorption of passive heat sinks.

The VES consists of compressed air storage tanks, two air delivery flow
paths, an eductor, a high efficiency particulate air (HEPA) filter, an
activated charcoal adsorber section for removal of gaseous activity
(principally iodines),associated valves or dampers, piping, and
instrumentation. The tanks contain enough breathable air to supply the
required air flow to the MCRE for at least 72 hours. The VES system is

O Westinghouse
RAI-SRP 6.4-SPCV-14
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

designed to maintain C02 concentration less than 0.5% for up to 11
MCRE occupants.

The MCRE is the area within the confines of the MCRE boundary that
contains the spaces that control room occupants inhabit to control the unit
during normal and accident conditions. This area encompasses the main
control area, operations work area, operational break room, shift
supervisor's office, kitchen, and toilet facilities (Ref. 1). The MCRE is
protected during normal operation, natural events, and accident
conditions. The MCRE boundary is the combination of walls, floor, roof,
electrical and mechanical penetrations, and access doors. The
OPERABILITY of the MCRE boundary must be maintained to ensure that
the inleakage of unfiltered air into the MCRE will not exceed the inleakage
assumed in the licensing basis analysis of design basis accident (DBA)
consequences to MCRE occupants. The MCRE and its boundary are
defined in the Main Control Room Envelope Habitability Program.

Sufficient thermal mass exists in the surrounding concrete structure
(including walls, ceiling and floors) to absorb the heat generated inside
the MCRE, which is initially at or below 750F. Heat sources inside the
MCRE include operator workstations, emergency lighting and occupants.
Sufficient insulation is provided surrounding the MCRE pressure
boundary to preserve the minimum required thermal capacity of the heat
sink. The insulation also limits the heat gain from the adjoining areas
following the loss of VBS cooling.

In the unlikely event that power to the VBS is unavailable for more than
72 hours, MCR envelope habitability is maintained by operating one of the
two MCR ancillary fans to supply outside air to the MCRE.

The compressed air storage tanks are initially pressurized to 3400 psig.
During operation of the VES, a self contained pressure regulating valve
maintains a constant downstream pressure regardless of the upstream
pressure. An orifice downstream of the regulating valve is used to control
the air flow rate into the MCRE. The MCRE is maintained at a 1/8 inch
water gauge positive pressure to minimize the infiltration of airborne
contaminants from the surrounding areas. The VES operation in
maintaining the MCRE habitable is discussed in Ref. 1.

BASES

APPLICABLE The compressed air storage tanks are sized such that the set of tanks
SAFETY has a combined capacity that provides at least 72 hours of VES
ANALYSES operation.

RAI-SRP 6.4-sPcV-14
Westinghouse Page 3 of 11



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Onformation (RAG)

BASES

Operation of the VES is automatically initiated by the following safety
related signal: high-2 particulate or iodine radioactivity.
In the event of a loss of all AC power, the VES functions to provide
ventilation, pressurization, and cooling of the MCRE pressure boundary.

In the event of a high level of gaseous radioactivity outside of the MCRE,
the VBS continues to operate to provide pressurization and filtration
functions. The MCRE air supply downstream of the filtration units is
monitored by a safety related radiation detector. Upon high-2 particulate
or iodine radioactivity setpoint, a safety related signal is generated to
isolate the MCRE from the VBS and to initiate air flow from the VES
storage tanks. Isolation of the VBS consists of closing safety related
valves in the supply and exhaust ducts that penetrate the MCRE pressure
boundary. VES air flow is initiated by a safety related signal which opens
the isolation valves in the VES supply lines.

The VES provides protection from smoke and hazardous chemicals to the
MCRE occupants. The analysis of hazardous chemical releases
demonstrates that the toxicity limits are not exceeded in the MCRE
following a hazardous chemical release (Ref. 1). The evaluation of a
smoke challenge demonstrates that it will not result in the inability of the
MCRE occupants to control the reactor either from the control room or
from the remote shutdown room (Ref. 2).

The VES functions to mitigate a DBA or transient that either assumes the
failure of or challenges the integrity of the fission product barrier.
The VES satisfies the requirements of Criterion 3 of 10 CFR
50.36(c)(2)(ii).

LCO The VES limits the MCRE temperature rise and maintains the MCRE at a
positive pressure relative to the surrounding environment.

Two air delivery flow paths are required to be OPERABLE to ensure that
at least one is available, assuming a single failure.

The VES is considered OPERABLE when the individual components
necessary to deliver a supply of breathable air to the MCR are
OPERABLE. This includes components listed in SR 3.7.6.2 through
3.7.6.9. In addition, the MCRE pressure boundary must be maintained,
including the integrity of the walls, floors, ceilings, electrical and
mechanical penetrations, and access doors.

RAI-SRP 6.4-SPCV-14
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In order for the VES to be considered OPERABLE, the MCRE boundary
must be maintained such that the MCRE occupant dose from a large
radioactive release does not exceed the calculated dose in the licensing
basis consequence analysis for DBAs, and that MCRE occupants are
protected from hazardous chemicals and smoke.

LCO (continued)

The LCO is modified by a Note allowing the MCRE boundary to be
opened intermittently under administrative controls. For entry and exit
through doors, the administrative control of the opening is performed by
the person(s) entering or exiting the area. For other openings, these
controls should be proceduralized and consist of stationing a dedicated
individual at the opening who is in continuous communication with the
operators in the MCRE. This individual will have a method to rapidly
close the opening and to restore the MCRE boundary to a condition
equivalent to the design condition when a need for MCRE isolation is
indicated.

APPLICABILITY In MODES 1, 2, 3, and 4 and during movement of irradiated fuel
assemblies, the VES must be OPERABLE to ensure that the MCRE will
remain habitable during and following a DBA.
The VES is not required to be OPERABLE in MODES 5 and 6 when
irradiated fuel is not being moved because accidents resulting in fission
product release are not postulated.

ACTIONS LCO 3.0.8 is applicable while in MODE 5 or 6. Since irradiated fuel
assembly movement can occur in MODE 5 or 6, the ACTIONS have been
modified by a Note stating that LCO 3.0.8 is not applicable. If moving
irradiated fuel assemblies while in MODE 5 or 6, the fuel movement is
independent of shutdown reactor operations. Entering LCO 3.0.8 while in
MODE 5 or 6 would require the optimization of plant safety,
unnecessarily.
A.1

When a VES valve or damper is inoperable, action is required to restore
the component to OPERABLE status. A Completion Time of 7 days is
permitted to restore the valve or damper to OPERABLE status before
action must be taken to reduce power. The Completion Time of 7 days is
based on engineering judgment, considering the low probability of an
accident that would result in a significant radiation release from the fuel,

RAI-SRP 6.4-SPCV-14
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

BASES

the low probability of not containing the radiation, and that the remaining
components can provide the required capability.
B. 1

When the MCRE air temperature is outside the acceptable range during
VBS operation, action is required to restore it to an acceptable range. A
Completion Time of 24 hours is permitted based

ACTIONS (continued)

upon the availability of temperature indication in the MORE. It is judged
to be a sufficient amount of time allotted to correct the deficiency in the
nonsafety ventilation system before shutting down.
C.1, 0.2, and 0.3

If the unfiltered inleakage of potentially contaminated air past the MORE
boundary and into the MORE can result in MORE occupant radiological
dose greater than the calculated dose of the licensing basis analyses of
DBA consequences (allowed to be up to 5 rem TEDE), or inadequate
protection of MORE occupants from hazardous chemicals or smoke, the
MORE boundary is inoperable. Actions must be taken to restore an
OPERABLE MORE boundary within 90 days.

During the period that the MORE boundary is considered inoperable,
action must be initiated to implement mitigating actions to lessen the
effect on MCRE occupants from the potential hazards of a radiological or
chemical event or a challenge from smoke. Actions must be taken within
24 hours to verify that in the event of a DBA, the mitigating actions will
ensure that MORE occupant radiological exposures will not exceed the
calculated dose of the licensing basis analyses of DBA consequences,
and that MORE occupants are protected from hazardous chemicals and
smoke. These mitigating actions (i.e., actions that are taken to offset the
consequences of the inoperable MORE boundary) should be preplanned
for implementation upon entry into the condition, regardless of whether
entry is intentional or unintentional. The 24 hour Completion Time is
reasonable based on the low probability of a DBA occurring during this
time period, and the use of mitigating actions. The 90 day Completion
Time is reasonable based on the determination that the mitigating actions
will ensure protection of MORE occupants within analyzed limits while
limiting the probability that MORE occupants will have to implement
protective measures that may adversely affect their ability to control the
reactor and maintain it in a safe shutdown condition in the event of a
DBA. In addition, the 90 day Completion Time is a reasonable time to

RAI-SRP 6.4-sPcv-14
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diagnose, plan and possibly repair, and test most problems with the
MORE boundary.

D.1 and D.2

If one bank of VES air tanks (8 tanks out of 32 total) is inoperable, then
VES is able to supply air to the MCR for 54 hours (75% of the required 72
hours). If VES is actuated, operator must take actions to maintain
habitability of the MCR once the air in the tanks has been exhausted.
The VBS supplemental filtration mode or MCR ancillary fans are both
capable of maintaining the habitability of the MCR after 54 hours.

Increasing the pressure in the OPERABLE tanks from the minimum
pressure of 3400 psig to the upper portion of the system operating band
maximizes the time the VES will be able to supply air to the MCR. The
12-hour Completion Time provides sufficient time to achieve the
increased pressure.

With one bank of VES air tanks inoperable, action must be taken to
restore OPERABLE status within 7 days. In this Condition, the remaining
OPERABLE VES air tanks, along with compensatory operator actions,
are adequate to protect the main control room envelope habitability. The
7 day Completion Time is based on engineering judgment, considering
the low probability of an accident that would result in a significant
radiation release from the reactor core, the low probability radioactivity
release, and that the remaining components and compensatory systems
can provide the required capability. Dose calculations verify that the MCR
dose limits will remain within the requirements of GDC 19 with the
compensatory actions taken at 54 hours.

E.1 and E.2

In MODE 1, 2, 3, or 4 if the Required Actions and Completion Times of
Conditions A, B, C or D are not met, or the VES is inoperable for reasons
other than Conditions A, B, C or D, the unit must be placed in a MODE in
which the LCO does not apply. To achieve this status, the unit must be
placed in at least MODE 3 within 6 hours and in MODE 5 within 36 hours.
F-_-_

DurFing movomonA-t Of irr~adi-at-d- fuel9 _A669emblioc, if the Roquirod Action r,
aRd Completion Timeso f Conditoe A, B, C er D are not met, or the VES

RAI-SRP 6.4-SPCV-14
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i inoperable fr re-asons, other than Con~ditions A, B, G Or D), Or the- VES
i6 inoperable, due to an inop.eable MCRE bounda y, actio. mu.t be taken
rmmedlathly to rsupt9tRnlhe moemntn of fe. Of Thc doc Rot preclude

the movement of fuWel to- a safe position.R

S1 IU\r- I ANCE r-F R- 2 7 A4

REQUIREMET
TN;he MORE- air temperatuwre is- c~hocgked at a frequency of 24 hoursto verify
that the_ VB69 is performing9 as required_ tom4nti the- initial condition
temperature ..assmed i the safety analysis, ahd to ensurewt that the
MORE temperature will not exceed the required conditions afterp loss oA
VBS rcoling. The s6u1rv;llancre limit of 7 0F° is the initial heat sink,
temperatre as•sumed in the VES thermal analy-is. The 24 ho•r
Freq6•e•nY is acceptble based oR the availability of temperat•re
ndr•,c•a;tn n the MOIRE.

Verfcto ever,' 21 hours, that compressed air storage tanks, are
ppressurized to ý!3400 psig is su1fficient to ensre6F that there 1il b91e an
adequate supply of breathable air to m-aint-ain MCrRE habitability for a
perid of 72 hor.The Frequency of 24 hour is based on the
availability of pressure indication in the MC2RE.

YES afir deliver, isolation valves are requirFed to be verified as
OPERABL E. The FrFequency required is inaccordance With the !Rsr,'ieFV~

YES ai edrioainvalves are required to be verified open at 31 day
interals.ý;'_. This SRRi designed to ensure that the pathways for supplying
breathable air- to- the- MO-REM are ava~ilable4 Fshoul-d loss6 of VB3S occur.
T-hese valves should be closed only during reqiuired testing -of

mantnaceof downs.Mtr;eamn components, Or to precluide complete
deprossurFiZat4ionof theq system should the YES ioaonvalves in the air
deliver, line open *Radvwe~etly or begin to leak.

Verfifica;tion. that the air quality of the air storage t;anks- m. -eets the
requiremenRts of Appendix G, Table G-1 of ASH RAE St;andard 62 i
required ever,' 92 days. If air ha-s- nnot beenR ad-ded to the air storage tanks

RAI-SRP 6.4-SPCV-14
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sinceG the prevonious veerific-ation, verification may be accomnplishod by
conmflilrmlat-ionm of the acceptability of the provious surAeilamnco rocults, alogR
with oxaminA-tion. Of thoe docu1monted reco-rd- of air makeup. The purposo
of ASHRI-A Stard-• 4rd 62 st;t•e• "Thior 6-tndr`8d pecfie mnRim uM
entilationr rateo and4 indoo•r air quality that will be acceptable to human

occu1pants anAd a-re nene to- minimize the poten1tial4 forF ad-verse health
SU1-RVEILL1ANGE REQUIREMMEMNTS (continued)

effectsU." VA;~erification. of the ini~tial -air quality (in com~bination with the other
F;.-PRveiAnce) ensresF8 that breathable air is available fopr II MCRE=
occupantso fo.r atU leasFt72hus

Verificaionthat all BS÷ isolatioR valvers, are ,PE-=RlALF= and Wil art-ate
upon; demand is, required ever,' 24 monthsG tonue that the MCGRE cAn;
be isolated upon loss, of VBS operation.,

Verification that each VES pssure66t relief isoatono d v within the MCRE-
pressue bOUndar,' irs OPERNBLE is requirFed iacodneWith the
lnsRE39.49ic Tes6ting Program. The SR is6 u~sedl In coembination it
SR 3.7.6.8 to ensu're that adequate vent area i available to Mitigate
MORE= overpresrsurizatienR.

Verifircatin that the "ES pressr% e relief damper is;FPERAB•E ,i
required at 24 month inteT'aPs.••, r The SR is used in combination With
S-R 3-7.6.7 44tos enur that adequate venAt area isavailable to mitigate
MORE= eve rpressuiez~atfien-.
S R-3 3, 7,"

Verificatfionp of the OPE=RABIL ITY of the self-contained pressure regulating
-valve ir each - ES air delivery flow path is required in accor-da•nce with the
Irn ;er.c Testirg PFrogram. This is done to esure that a su ,fficient rsupply

of air Is provided as required, and that upncontrolled afir flow; into the
MIRE wl nol ,,t ou. I

This; SR ve4rifies the; OPERABIL ITY of the MOGRE boundary by testing for-
unflteedair neaaopast the MORE= boun~dary and into- the MOCRE-. The
deail f the testing are specified in the Main Control RooGm. Envelope

RAI-SRP 6.4-sPCV-14
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Habitability Program.

The MOREr i6 coRnidered habitable when the radiologiGal dose to MACREr
occu1pants calculated inthe licensing basis analyses of DBA
consequence6 is no Mmor than 5 rem TE=DE and the; MC1RE occupants
are protecte~d from haros hei alsad smoke. This SR verifies tha
th- unfiltered ai' Inleaag io the MCR• , is-, no greater than the flo' rate
aEu161IMed in the licensing basis analyses of DB3A consequences. W~hen

unilerd irineakage is greater than the assu med flow rate, Codto C
Mus-t be entered. RequiredAction C. allows time to restore the MOCRE
bounRdar' to OPRER-ABL1E status, provided m~itigating actions can ensure
tha;t the; MORE remRain Within the; licensing basis, habitability limits, for the
occu1pants following an Raccidet.A Compensator, mneasures are discusse9d
n Rgulat.,' Guide 1. 1966, Section G.2.7.3, (Ref. 3) Which endorse• , with

exceptiorn, NP 99 03, Se•ct • o 4 8.Rad AppRndix F= (Ref. 5). Those
componcator,' measures mnay alrso be used as mnitigating actions as
required by RequirFed Action- G.2. Temporary' ana'ý4ical mnethods may also
be used as• compensator' measures to re. storAe .QFPRA ITY (Ref. 6).
Options for rest9orin the MORE= boundar,' to O)PER ABL F sta4tusncud
changfing the licensinig basis DBA consequ1ence analyrsis, repairing the
MOCRE boundar.,', or a co-~mbination of these actions. Depending upon the
natu-re of the problemn and the corrective action, a full scope inleakage
test ma" not be nocessar,' to establirsh that the MORE= boundar, has, bee
restored to OPEPRABLE =statu.

RR 2 76 14-

This6 SR verifieso that the requiired VES testing is perfoFRmedinacrne
wihthe Ventilation Filter Tesgting ProgramA (VF=TP). The VES filter tests

are n acordace wth Regulator' Gie 1.52 (Ref. 7). The VFT-P
inclu1des testing the pe9omnc f the HEPA filter-, charcoal adorGber
efficiency, meinim.um flowN rate, and the physical properties of the activated

chacol.Specific test frequencies ;-And-adtoa nomto are
d4itcu -;t;d In detqAil in the NIFTR

RAI-SRP 6.4-SPCV-14
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SU1-RVEILL1ANCE RE=Q1-FUIREMEN1TS (contwRinud)

REFERENCES 1. Scto 61n, Min Control4 RP m Habitability Systems."

2. Section 9.5.1, "Fire Protection Sy~tern."

3. Regulatory Guide 1. 196, "Control Room Habitability at Light W~ater
Nucl~ear Power Reactors"L.

4n • .v. n . v v - ------ v

1. ASHRAFE Standard 62 1989, "Ventilation for Acceptable Indoor Air

Quality.

5. NE 99 03, "Control Room Habitability Assessment," Jun, 2001.

6. Ltter from Eric J. Leed& (NSRC) to James VW. Davis (NE=I) dated
Januar,' 30, 2004, "NEI Draft IAWhit Paper, Use8 Of GenerFic- 1e-
91 -18R Peroceiss -;And-AtraieSuc Te-r~msF in the Con-te-xt of
Coentrol Room Habietabialfity." (ADAMS AcsinNO.

7. Regulatory Guide 1.52, "Design, Inspection, and Testing Criteria
for A.rf'tr;;tin.P and -Adsorb+ption Units of P•oe-t-+ Acident E=ngin• e9rd
Safety Feature Atmlsphere Cleanup SystemDr in Light Wate
Cooled Nucglear Power Plants," Revision; 3.

PRA Revision: None.
Technical Report (TR) Revision: None.
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