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From: Joshi, Ravindra

Sent: Tuesday, June 30, 2009 1:08 PM

To: VogtleCOL Resource

Subject: FW: SNC Response Letter to NRC RAI Letter No. 035 on the VEGP Units 3 and 4 COL
Application

Attachments: ND-09-1027 RAI Ltr #35 Resp.pdf

From: Sweeney, Brian J. [mailto:X2SWEENE@southernco.com]

Sent: Friday, June 26, 2009 5:41 PM

To: Joshi, Ravindra; Anderson, Brian

Cc: Sparkman, Wesley A.; Aughtman, Amy G.; Williams, Dana M.

Subject: SNC Response Letter to NRC RAI Letter No. 035 on the VEGP Units 3 and 4 COL Application

Gentlemen,

The attached SNC letter responds to NRC RAI Letter No. 035 on the VEGP 3 & 4 COL Application.
Brian Sweeney

Southern Nuclear

205-992-6692
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J. A. “Buzz” Miller Southern Nuclear

Executive Vice President Operating Company, Inc.
Nuclear Development 42 Inverness Center Parkway
Post Office Box 1295

Birmingham, Alabama 35201

Tel 205.992.5754
Fax 205.992.6165

SOUTHERN A
JUN 26 2009 COMPANY
Docket Nos.: 52-025 ND-09-1027

52-026

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

Southern Nuclear Operating Company
Vogtle Electric Generating Plant Units 3 and 4 Combined License Application
Response to Request for Additional Information Letter No. 035

Ladies and Gentlemen:

By letter dated March 28, 2008, Southern Nuclear Operating Company (SNC) submitted an
application for combined licenses (COLs) for proposed Vogtle Electric Generating Plant
(VEGP) Units 3 and 4 to the U.S. Nuclear Regulatory Commission (NRC) for two
Westinghouse AP1000 reactor plants, in accordance with 10 CFR Part 52. During the
NRC'’s detailed review of this application, the NRC identified a need for additional
information, involving Technical Support Center habitability, required to complete their
review of the COL application’s Final Safety Analysis Report (FSAR) Section 13.3,
“Emergency Planning.” By letter dated May 13, 2009, the NRC provided SNC with Request
for Additional Information (RAIl) Letter No. 035 concerning this information need. This RAI
letter contains two RAI questions numbered 13.03-6 and 13.03-7. The enclosure to this
letter provides the SNC response to these RAls.

If you have any questions regarding this letter, please contact Mr. Wes Sparkman at (205)
992-5061.
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Mr. J. A. (Buzz) Miller states he is an Executive Vice President of Southern Nuclear
Operating Company, is authorized to execute this oath on behalf of Southern Nuclear
Operating Company and to the best of his knowledge and belief, the facts set forth in this
letter are true.

Respectfully submitted,

SOUTHERN NUCLEAR OPERATING COMPANY

Joseph A. (Buzz) Miller

Sworn to and subscribed before me this_ 2% da y of \JU/MJ , 2009

Notary Public: MW;J ﬂ . \[guoa,/

My commission expires: __ 04~ 01-20(3

JAM/BJS/dmw

Enclosure: Response to NRC RAI Letter No. 035 on the VEGP Units 3 & 4 COL
Application Involving Technical Support Center Habitability
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cc: Southern Nuclear Operating Company
Mr. J. H. Miller, Ill, President and CEO (w/o enclosure)

Mr. J. T. Gasser, Executive Vice President, Nuclear Operations (w/o enclosure)
Mr. D. H. Jones, Site Vice President, Vogtle 3 & 4 (w/o enclosure)

Mr. T. E. Tynan, Vice President - Vogtle (w/o enclosure)

Mr. D. M. Lloyd, Vogtle Deployment Director

Mr. M. K. Smith, Technical Support Director

Mr. C. R. Pierce, Vogtle Development Licensing Manager

Mr. M. J. Ajluni, Nuclear Licensing Manager

Mr. W. A. Sparkman, COL Project Engineer

Document Services RTYPE: AR01.1053

File AR.01.02.06

Nuclear Regulatory Commission

Mr. L. A. Reyes, Region Il Administrator (w/o enclosure)

Mr. F.M. Akstulewicz, Deputy Director Div. of Safety Systems & Risk Assess. (w/o enclosure)
Ms. S. M. Coffin, AP1000 Manager of New Reactors (w/o enclosure)
Mr. R. G. Joshi, Lead Project Manager of New Reactors

Mr. B. Hughes, Project Manager of New Reactors

Ms. T. E. Simms, Project Manager of New Reactors

Mr. B. C. Anderson, Project Manager of New Reactors

Mr. M. M. Comar, Project Manager of New Reactors

Mr. M. D. Notich, Environmental Project Manager

Mr. J. H. Fringer, Ill, Environmental Project Manager

Mr. L. M. Cain, Senior Resident Inspector of VEGP

Georgia Power Company
Mr. O. C. Harper, 1V, Vice President, Resource Planning and Nuclear Development

Oglethorpe Power Corporation
Mr. M. W. Price, Executive Vice President and Chief Operating Officer

Municipal Electric Authority of Georgia
Mr. S. M. Jackson, Vice President, Power Supply

Dalton Utilities
Mr. D. Cope, President and Chief Executive Officer

Bechtel Power Corporation
Mr. J. S. Prebula, Project Engineer (w/o enclosure)

Mr. R. W. Prunty, Licensing Engineer

Tetra Tech NUS, Inc.
Ms. K. K. Patterson, Project Manager

Shaw Stone & Webster, Inc.

Mr. K. B. Allison, Project Manager (w/o enclosure)
Mr. J. M. Oddo, Licensing Manager

Mr. D. C. Shutt, Licensing Engineer
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Westinghouse Electric Company, LLC

Mr. N. C. Boyter, Vice President, AP1000 Vogtle 3 & 4 Project (w/o enclosure)
Mr. R. B. Sisk, Manager, AP1000 Licensing and Customer Interface

Mr. S. A. Bradley, Vogtle Project Licensing Manager

Mr. J. L. Whiteman, Principal Engineer, Licensing & Customer Interface

NuStart Energy
Mr. R. J. Grumbir

Mr. P. S. Hastings
Mr. E. R. Grant
Mr. B. Hirmanpour
Mr. N. Haggerty
Ms. K. N. Slays
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FSAR Section 13.3, Emergency Planning
eRAI Tracking No. 2616

NRC RAI Number 13.03-6:

The COL application incorporates by reference the AP1000 DCD, which includes inspections,
tests, analyses, and acceptance criteria (ITAAC) relating to emergency planning on Table 3.1-1
(see Subsection 3.1, “Emergency Response Facilities,” of Tier 1 DCD, page 3.1-2). Design
Commitment 6 (ITAAC 6) on Table 3.1-1, including its associated acceptance criteria,
addresses the habitability of the Control Support Area (CSA). Since the proposed Vogtle Units
3 and 4 Technical Support Centers (TSCs) have been moved from the AP1000 DCD CSAs to a
common TSC, located in the Communication Support Center (CSC), it is not clear how TSC
habitability requirements will be satisfied for its location in the CSC.

Identify all applicable habitability requirements (radiological and non-radiological) that apply to
the TSC located in the CSC, and describe how they will be satisfied. |dentify all applicable
sections of the COL application and AP1000 DCD. Further, explain the applicability and
relevance of ITAAC 6 to the TSC located in the CSC. If it is not applicable, describe how
comparable TSC habitability requirements will be met.

SNC Response:

Radiological habitability requirements for the TSC are described in subsection H.1, Emergency
Facilities, of the Emergency Plan. The radiological habitability requirements are designed to
meet the guidance contained in NUREG 0696 regarding TSC habitability. The ventilation
system will include high efficiency particulate air (HEPA) and charcoal filters. The ventilation
system will be designed to maintain exposures to occupants at or below 5 rem total effective
dose equivalent (TEDE) for the duration of the accident. The ventilation system will be operated
in accordance with emergency implementing procedures (EIPs) and will be controlled from the
TSC. In addition, portable radiation monitors will be available for personnel in transit from the
TSC to other areas. Portable air breathing apparatus and anti-contamination clothing will also
be provided in the TSC. The Emergency Plan will be updated in a future revision of the COL
application to reflect the habitability requirements described above.

The TSC will be designed to meet the same habitability requirements as outlined in the AP1000
DCD for the Control Support Area (CSA). Requirements related to AP1000 emergency
planning are found in Section 13.3 of the Tier 2 DCD and Section 13.3 of the COL Application.
Section 13.3 of the COL Application incorporates by reference Section 13.3 of the Tier 2 DCD
with departures and supplements. Subsection 13.3.6 identifies the COL Information Item;
subsection 13.3.7 identifies new or additional information; and subsection 13.3.8 identifies
controls for permit conditions identified in the Early Site Permit (ESP) including location of the
TSC.

The TSC ventilation system will provide many functions described in subsection 9.4.1.1.2. The
TSC ventilation system will provide the following functions:

e Control the TSC area relative humidity between 25 and 60 percent

e Maintain the TSC area at a slightly positive pressure with respect to the adjacent
rooms and outside environment during normal operations to prevent infiltration of
unmonitored air into the TSC area
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» Isolate the TSC from the normal outdoor air intake and provide filtered outdoor air to
pressurize the TSC area to a positive pressure of at least 1/8 inch wg when a high
gaseous radioactivity concentration is detected in the TSC

¢ Maintain a background noise level in the TSC area of less than 65 dB(A) when the
TSC ventilation system is operating
Maintain TSC room temperatures between 67 °F and 78 °F

¢ Maintain the TSC area carbon dioxide levels below 0.5 percent concentration and the
air quality within the guidelines of Table 1 and Appendix C, Table C-1 of ASHRAE
Standard 62-1999, Ventilation for Acceptable Indoor Air Quality,

TSC habitability requirements will be met through ITAAC related to the TSC contained in
Emergency Plan Table V2A3-1, Unit 3 Inspections, Tests, Analyses, and Acceptance Criteria
(ITAAC), ltem 5.0, Emergency Facilities and Equipment. Sub-item 5.1 addresses the
requirements related to the TSC. These items were developed using all of the ITAAC related to
the TSC and CSA in the AP1000 Tier 1 Table 3.1-1 including Design Commitment 6 (ITAAC 6).
ITAAC 6 references Tier 1 Table 2.7.1-4 items 1, 8a, 8c, 12, and 13. The table shown below
provides a comparison of CSA habitability related ITAAC to EP TSC related ITAAC.

Comparison of Tier 1 CSA Related ITAAC to EP TSC Related ITAAC

Tier 1 ITAAC Table 2.7.1-4 | Requirement EP ITAAC
Item 1 Configuration verification 5.1.6
Item 8a Cooling verification 5.1.8

- Item 8¢ Verification of habitability 5.1.8

upon detection of radiation

ltem 12 Verification of CSA HVAC ' 5.1.8
controls

ltem 13 Verification of CSA HVAC 5.1.8
displays

Item 1 of Tier 1 Table 2.7.1-4 provides for verification of the as-built arrangement of the
ventilation system of the CSA. Sub-item 5.1.6 of the Emergency Plan related ITAAC correlates
to DCD Tier 1 Table 2.7.1-4 item 1. Item 8a of Tier 1 Table 2.7.1-4 verifies a cooling system is
provided for the CSA. A new proposed Emergency Plan ITAAC sub-item 5.1.8 (described
below) will verify controls and displays for the TSC area cooling system exist in the TSC. Item
8c of Tier 1 Table 2.7.1-4 verifies that habitability of the CSA is maintained when radioactivity is
detected. A new proposed Emergency Plan ITAAC sub-item 5.1.8 (described below) will verify
that controls exist to maintain habitability in the TSC when radioactivity is detected. ltem 12 of
Tier 1 Table 2.7.1-4 verifies that controls exist to perform the functions related to habitability in
the CSA. A new proposed Emergency Plan ITAAC sub-item 5.1.8 (described below) will verify
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controls related to habitability of the TSC exist. Item 13 of Tier 1 Table 2.7.1-4 verifies that
displays of the status of equipment related to CSA habitability are available in the Main Control
Room. A comparable new proposed Emergency Plan ITAAC sub-item 5.1.8 (described below)
will verify that displays of equipment status related to habitability of the TSC exist in the TSC.

The COL Application will be revised to add sub-item 5.1.8 to Emergency Plan Table V2A3-1 as
described in the revisions section below.

Associated VEGP COL Application Revisions:

The following changes will be made in a future revision of the VEGP Units 3 and 4 COL
Application:

¢ Add the following supplements to Part 5 of the COL application

“Replace the second sentence of the fourth paragraph of subsection H.1.1 with:

‘The ventilation system will be designed to maintain exposures to occupants at or
below 5 rem total effective dose equivalent (TEDE) for the duration of the accident.”

“Add the following after the first sentence of the fifth paragraph of subsection H.1.1:

‘The ventilation system will operate in the pressurization and filtering mode upon
detection of high radiation in the TSC ventilation intake.””

“Add the following sub-item 5.1.8 to Item 5.0, Emergency Facilities and Equipment,
of Table V2A3-1, Unit 3 Inspections, Tests, Analyses, and Acceptance Criteria
(ITAAC), of the Emergency Plan:

‘6.1.8 Controls and displays exist in the TSC to control and monitor the status of the
TSC ventilation system including heating and cooling, and the activation of the HEPA
and charcoal filter system upon detection of high radiation in the TSC.””

NRC RAI Number 13.03-7:

In accordance with Standard Review Plan (SRP) Section 15.0.3 (Acceptance Criterion 3), the
staff reviews whether the total calculated radiological consequences in the Technical Support
Center (TSC) for the postulated fission product releases fall within the exposure acceptance
criteria specified in general design criterion (GDC) 19 of 5 rem TEDE (0.05 Sv) for the duration
of the design basis accidents (DBAs).

Provide the radiological consequence analyses for the Vogtle TSC for the postulated DBAs.
The DBAs are listed and evaluated in Chapter 15 of the certified AP1000 design control
document (DCD), Revision 15, and in the AP1000 design certification amendment application
(AP1000 DCD, Revision 16). The radiological analyses should include, but are not limited to,
the following parameters:

1. TSC ventilation air inlet and recirculation flow rates
2. HEPA filter and charcoal adsorber fission product removal efficiencies

3. TSC unfiltered air in-leakage rate
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4. Atmospheric dispersion factors (X/Q values) at TSC air intake
5. TSC occupancy factors

6. TSC free air volume

7. Occupant breathing rate

8. Description of the ventilation design

SNC Response:

AP1000 DCD, Revision 17, Chapter 15 presents an evaluation of control room doses following a
loss-of-coolant accident (LOCA). DCD Section 6.4.4 notes, “For all events the doses are within
the dose acceptance limit of 5.0 rem TEDE. The details of analysis assumptions for modeling
the doses to the main control room personnel are delineated in the LOCA dose analysis
discussion in subsection 15.6.5.3.” Hence, although DCD Section 6.4 shows control room
doses for other design basis accidents, the LOCA analysis in Chapter 15 is representative of a
control room habitability evaluation. Following the DCD approach, the site TSC habitability
analysis has been performed for a LOCA only.

At the onset of the LOCA, the TSC is assumed to be in the normal ventilation mode, with the
switch to the emergency mode occurring based on a high radiation signal. The radiation
setpoint is assumed to be 2.0E-6 Ci/m® dose-equivalent I-131, the same as the control room.
This concentration is reached at the TSC intake within the first minute of a LOCA. However, it is
conservatively assumed that the TSC is isolated and switches to the emergency ventilation
mode 75 minutes into the accident (15 minutes for notification of responders and 60 minutes for
activation of the TSC).

The detailed design phase of the TSC spaces and the HVAC system is currently being
performed by the engineering department of the EPC Contractor. The HVAC system concept
and conservatively high flow rates are described below. The flow rates have been developed as
bounding values for the response to this RAl and the calculation of TSC doses. The boundary
of the TSC envelope will be designed and constructed to be resistant to leakage. The unfiltered
in-leakage, out-leakage, and pressurization flow rates are expected to be less than those
described; therefore, the amount of radioactivity entering the TSC is expected to be lower than
the currently calculated values. The filtered recirculation flow rate and filter efficiencies are
anticipated to be greater than that assumed for this analysis; therefore, the amount of
radioactivity in the TSC is expected to be reduced from the currently calculated values. The
following information is provided to respond to the requested eight parameters.

1. TSC ventilation air inlet and recirculation flow rates — The maximum air intake rate is
3,350 cfm while the filtered recirculation rate is 1,670 cfm. This intake is assumed to be
unfiltered prior to TSC isolation following the accident and filtered after isolation. The
filtered recirculation rate is assumed to start after isolation. There is also an unfiltered
recirculation rate of 11,690 cfm, but this has no bearing on the radiological analysis.

2. HEPA filter and charcoal adsorber fission product removal efficiencies — Although the
TSC filter efficiencies will be higher, the analysis assumes an efficiency of 90% for all
radionuclide forms except noble gases. Noble gases are assumed to be unaffected by
filters.
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3. TSC unfiltered air in-leakage rate — The preliminary design for the TSC HVAC system
utilizes a “push through” filter train arrangement that mixes the recirculation and
ventilation inlet air prior to entering the air supply fan (negative side) which will then
pressurize the filter train and all downstream ductwork entering the TSC boundary. This
arrangement would result in minimal unfiltered air in-leakage. However, the post-
accident unfiltered air in-leakage rate is conservatively assumed to be 500 cfm after TSC
isolation. As indicated in ltem 1, the unfiltered intake rate is assumed to be 3,350 cfm
prior to isolation.

4. Atmospheric dispersion factors (X/Q values) at TSC air intake — The X/Q values at the
TSC intake, calculated using ARCON96 based on five years of meteorological data from
1998 to 2002, are as follows:

0-2hr 1.42E-04 sec/m®
2-8hr 1.13E-04 sec/m®
8 —24 hr 4.86E-05 sec/m®
24-96hr  3.67E-05 sec/m’
96 —-720 hr  2.97E-05 sec/m®

5. TSC occupancy factors — The standard control room occupancy factors from Regulatory
Guide 1.183 are assumed for the TSC:

0-24hr 1.0
24 —96 hr 0.6
96-720hr 0.4

6. TSC free air volume — The TSC air volume is 108,750 ft3, based on a floor area of 7,500
ft and a wall height of 14.5 ft.

7. Occupant breathing rate — The maximum control room breathing rate of 3.5E-4 m*/sec
from Regulatory Guide 1.183 is assumed for the duration of the accident.

8. Description of the ventilation design — The preliminary ventilation design of the TSC is as
follows:

e The TSC HVAC system airside will be dedicated to serve the TSC area only. In the
normal operation mode, the system will supply filtered (medium and high efficiency
filters) and conditioned air, seasonally cooled by chilled water cooling coils and
heated by electric heating elements (if required), to the TSC area introducing a slight
positive pressure. The return air, minus out-leakage and exhaust, will return, mix with
an adjusted outside air ventilation inlet air and enter the supply fan inlet where it will
again be supplied to the TSC.

e For emergency operation of the TSC HVAC, a filtration train featuring medium
efficiency and high efficiency pre-filters, HEPA and activated charcoal main filters,
and high efficiency post-filters will be provided parallel to the TSC supply ductwork.

¢ An air handling unit will use TSC internally re-circulated air to provide cooling airflow
as necessary to control the variation of heat loads between normal and emergency
operation of the TSC. This system may provide up to 90% of the total cooling
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necessary at emergency conditions to maintain TSC temperatures and provide a
sufficient percentage of flow for filtration cleanup. The outside
air/pressurization/filtration system will provide proper indoor air quality required for
TSC personnel, the necessary airflow for pressurization and provide re-circulation
airflow for TSC radiological clean-up purposes.

The emergency filtration train will be designed for pressurized operation to minimize
or eliminate unfiltered in-leakage to the TSC.

Ductwork, shutoff dampers and balancing dampers will provide design airflow into the
various TSC rooms and spaces. The outside air inlet ductwork will be sized and
routed such that duct velocity is minimized and the time interval between entry of
contaminated air into the air inlet and then into the TSC volume is maximized. This
increased interval of time will allow the actuation of the emergency filtration system to
have the maximum effect on reducing radiological contamination in the TSC prior to
filtration.

Emergency operation dampers will be provided to bypass the normal supply ducting
and open the supply air flow path through the emergency filters.

An adequate chilled water supply will be available to provide cooling for the chilled
water coils.

A supply fan of sufficient capacity will be provided to adequate supply airflow rates for
emergency pressurization and radiological cleanup.

Instruments and controls will be provided for system operation during all modes of
operation.

Backup power to the TSC HVAC system is provided by a diesel generator if normal
power is lost.

Based on the above parameters, the calculated TSC dose for a LOCA is 3.2 rem TEDE,
meeting the GDC 19 acceptance criterion of 5 rem TEDE.

Associated VEGP COL Application Revisions:

None
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