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Subject:  AP1000 COL Standard Technical Report Submittal of APP-GW-GLN-122 (TR 122),
Revision 0

Submittal of Proprietary and Non-Proprietary Technical Document Information,
APP-GW-GLN-122, Revision 0 and APP-GW-GLN-122-NP, Revision 0, “Offsite
and Control Room Dose Changes™

In support of Combined License application pre-application activities, Westinghouse is submitting
Revision 0 of AP1000 Standard Combined License Technical Report Number 122. This report
identifies and justifies standard changes to the AP1000 Design Control Document (DCD). The
changes to the DCD identified in Technical Report 122 are included in the proposed amendment to the
AP1000 Design Certification Rule (DCD Revision 16) with the exception of those editorial corrections
discussed in Section III of the Technical Report. This report is submitted as part of the NuStart
Bellefonte COL Project (NRC Project Number 740). The information included in this report is generic
and is expected to apply to all COL applications referencing the AP1000 Design Certification.

The purpose for submittal of this report was explained in a March 8, 2006 letter from NuStart to the
NRC.

Pursuant to 10 CFR 50.30(b), APP-GW-GLN-122, Revision 0 (Proprietary) and APP-GW-GLN-122-
NP (Non-Proprietary), (Technical Report Number 122) are submitted as Enclosures 3 and 4 under the
attached Oath of Affirmation.

It is expected that when the NRC review of Technical Report Number 122, the changes to the DCD
identified in Technical Report 122 will be considered approved generically for COL applicants
referencing the AP1000 Design Certification.

Also enclosed is one copy of the Application for Withholding, AW-07-2306 (non-proprietary) with
Proprietary Information Notice, and one copy of the associated Affidavit (non-proprietary).

This submittal contains proprietary information of Westinghouse Electric Company, LLC. In

conformance with the requirements of 10 CFR Section 2.390, as amended, of the Commission’s
regulations, we are enclosing with this submittal an Application for Withholding from Public
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Disclosure and an affidavit. The affidavit sets forth the basis on which the information identified as
proprietary may be withheld from public disclosure by the Commission.

Correspondence with respect to the affidavit or Application for Withholding should reference
AW-07-2306 and should be addressed to James A. Gresham, Manager, Regulatory Compliance and
Plant Licensing, Westinghouse Electric Company, LLC, P.O. Box 355, Pittsburgh, Pennsylvania
15230-0355.

Questions or requests for additional information related to the content and preparation of these reports
should be directed to Westinghouse. Please send copies of such questions or requests to the
prospective applicants for combined licenses referencing the AP1000 Design Certification. A
representative for each applicant is included on the cc: list of this letter.

Westinghouse requests NRC to provide a schedule for review of this Technical Report within two
weeks of its submittal.

Very truly yours,

D J:?-/JJ;Z@

A. Sterdis, Manager
Licensing & Customer Interface
Regulatory Affairs and Standardization

/Attachment
1. “Qath of Affirmation,” dated July 27, 2007

/Enclosures

1. AW-07-2306 “Application for Withholding Proprietary Information from Disclosure,”
dated July 27, 2007

2. AW-07-2306, Affidavit, Proprietary Information Notice, Copyright Notice dated July 27, 2007

3. APP-GW-GLN-122, Revision 0 (Proprietary), “Offsite and Control Room Dose Changes,”
Technical Report Number 122

4. APP-GW-GLN-122-NP, Revision 0 (Non-Proprietary), “Offsite and Control Room Dose
Changes,” Technical Report Number 122

cc:  D. Jaffe - U.S.NRC 1E 1A
E. McKenna - U.S.NRC lIE 1A
S. Adams - Westinghouse 1E 1A
G. Curtis - TVA 1E 1A
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

In the Matter of: )
NuStart Bellefonte COL Project )
NRC Project Number 740 )

APPLICATION FOR REVIEW OF
“AP1000 GENERAL COMBINED LICENSE INFORMATION”
FOR COL APPLICATION PRE-APPLICATION REVIEW

W. E. Cummins, being duly sworn, states that he is Vice President, Regulatory Affairs &
Standardization, for Westinghouse Electric Company; that he is authorized on the part of said company
to sign and file with the Nuclear Regulatory Commission this document; that all statements made and
matters set forth therein are true and correct to the best of his knowledge, information and belief.

W. E. Cummins

Vice President
Regulatory Affairs & Standardization

Subscribed and sworn to
before me thisd'Z"l“"day
of July 2007.

COMMONWEALTH OF PENNSYLVANIA

Notarial Seal
Patrida S. Aston, Notary Public
Murrysville Boro, Westmoreland County
My Commission Expires July 11, 2011

Member, Pennsylvania Association of Notarles

)5

Notary
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ENCLOSURE 1

AW-07-2306

APPLICATION FOR WITHHOLDING
PROPRIETARY INFORMATION FROM DISCLOSURE
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‘ westinghouse ' Westinghouse Electric Company

Nuclear Services

P.0.Box 355
Pittsburgh, Pennsylvania 15230-0355
USA

U.S. Nuclear Regulatory Commission Direct tel: 412-374-6306

ATTENTION: Document Control Desk Direct fax: 412-374-5005

Washington, D.C. 20555 e-mail: sterdia@westinghouse.com

Yourref: Project Number 740
Ourref: AW-07-2306

July 27, 2007

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

Subject:  Submittal of Proprietary and Non-Proprietary Technical Document Information,
APP-GW-GLN-122, Revision 0 and APP-GW-GLN-122-NP, Revision 0, “Offsite
and Control Room Dose Changes”

The Application for Withholding is submitted by Westinghouse Electric Company, LLC (Westinghouse),
pursuant to the provisions of Paragraph (b) (1) of Section 2.390 of the Commission’s regulations. It
contains commercial strategic information proprietary to Westinghouse and customarily held in
confidence.

The proprietary material for which withholding is being requested is identified in the proprietary version
of the subject report. In conformance with 10 CFR Section 2.390, Affidavit AW-07-2306 accompanies
this Application for Withholding, setting forth the basis on which the identified proprietary information
may be withheld from public disclosure.

Accordingly, it is respectively requested that the subject information which is proprietary to
Westinghouse be withheld from public disclosure in accordance with 10 CFR Section 2.390 of the
Commission’s regulations.

Correspondence with respect to this Application for Withholding or the accompanying affidavit should
reference AW-07-2306 and should be addressed to James A. Gresham, Manager, Regulatory Compliance
and Plant Licensing, Westinghouse Electric Company, LLC, P.O. Box, Pittsburgh, Pennsylvania,
15230-0355.

Very truly yours,

W

James W. Winters
Manager
Standardization and Configuration Management

cc: J. Thompson - US.NRC
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ENCLOSURE 2

Affidavit
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AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:
Ss

COUNTY OF ALLEGHENY:

Before me, the undersigned authority, personally appeared James W. Winters, who, being by me
duly sworn according to law, deposes and says that he is authorized to execute this Affidavit on behalf of
Westinghouse Electric Company LLC (Westinghouse), and that the averments of fact set forth in this

Affidavit are true and correct to the best of his knowledge, information, and belief:

o Ll

James W. Winters
Manager
Standardization and Configuration Management

Sworn to and subscribed

before me this o?"l%:i
of July 2007.

ay

COMMONWEALTH OF PENNSYLVANIA
Notarial Seal )
Patricia S. Aston, Notary Public

urrysvil Boro, Westmoreland
hsnyc(am;xsstonwmw“»m"

Member, Pennsyivanla AS80

‘ Al A‘A o

Notary Pub
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2 AW-07-2306

I am Manager, Standardization and Configuration Management, Westinghouse Electric
Company, LLC (Westinghouse), and as such, I have been specifically delegated the function of
reviewing the proprietary information sought to be withheld from public disclosure in connection
with nuclear power plant licensing and rule making proceedings, and am authorized to apply for

its withholding on behalf of Westinghouse.

I am making this Affidavit in conformance with the provisions of 10 CFR Section 2.390 of the
Commission's regulations and in conjunction with the Westinghouse “Application for

Withholding™ accompanying this Aftidavit.

I have personal knowledge of the criteria and procedures utilized by Westinghouse in designating

information as a trade secret, privileged or as confidential commercial or financial information.

Pursuant to the provisions of paragraph (b)(4) of Section 2.390 of the Commission's regulations,
the following is furnished for consideration by the Commission in determining whether the

information sought to be withheld from public disclosure should be withheld.

() The information sought to be withheld from public disclosure is owned and has been held

in confidence by Westinghouse.

(ii) The information ié of a type customarily held in confidence by Westinghouse and not
customarily disclosed to the public. Westinghouse has a rational basis for determining
the types of information customarily held in confidence by it and, in that connection,
utilizes a system to determine when and whether to hold certain types of information in
confidence. The application of that system and the substance of that system constitutes

Westinghouse policy and provides the rational basis required.

Under that system, information is held in confidence if it falls in one or more of several
types, the release of which might result in the loss of an existing or potential competitive

advantage, as follows:

(a) The information reveals the distinguishing aspects of a process (or component,
structure, tool, method, etc.) where prevention of its use by any of
Westinghouse's competitors without license from Westinghouse constitutes a

competitive economic advantage over other companies.

00193psa.doc
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(©)

(d)

(e)

)

3 AW-07-2306

It consists of supporting data, including test data, relative to a process (or
component, structure, tool, method, etc.), the application of which data secures a
competitive economic advantage, e.g., by optimization or improved

marketability.
Its use by a competitor would reduce his expenditure of resources or improve his
competitive position in the design, manufacture, shipment, installation, assurance

of quality, or licensing a similar product.

It reveals cost or price information, production capacities, budget levels, or

commercial strategies of Westinghouse, its customers or suppliers.

It reveals aspects of past, present, or future Westinghouse or customer funded

development plans and programs of potential commercial value to Westinghouse.

It contains patentable ideas, for which patent protection may be desirable.

There are sound policy reasons behind the Westinghouse system which include the

following:

()

(b)

©

(d)

The use of such information by Westinghouse gives Westinghouse a competitive
advantage over its competitors. It is, therefore, withheld from disclosure to

protect the Westinghouse competitive position.

It is information that is marketable in many ways. The extent to which such
information is available to competitors diminishes the Westinghouse ability to

sell products and services involving the use of the information.

Use by our competitor would put Westinghouse at a competitive disadvantage by

reducing his expenditure of resources at our expense.

Each component of proprietary information pertinent to a particular competitive
advantage is potentially as valuable as the total competitive advantage. If

competitors acquire components of proprietary information, any one component



(ii1)

(iv)
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may be the key to the entire puzzle, thereby depriving Westinghouse of a

competitive advantage.

(e) Unrestricted disclosure would jeopardize the position of prominence of
Westinghouse in the world market, and thereby give a market advantage to the

competition of those countries,

(3] The Westinghouse capacity to invest corporate assets in research and
development depends upon the success in obtaining and maintaining a

competitive advantage.

The information is being transmitted to the Commission in confidence and, under the
provisions of 10 CFR Section 2.390, it is to be received in confidence by the

Commission.

The information sought to be protected is not available in public sources or available
information has not been previously employed in the same original manner or method to

the best of our knowledge and belief.

The proprietary information sought to be withheld in this submittal is that which is
appropriately marked in APP-GW-GLN-122, Rev. 0, “Offsite and Control Room Dose
Changes” (Proprietary), dated July 2007, in support of Combined License application
pre-application activities for the NuStart Bellefonte COL Project being transmitted by
Westinghouse letter (DCP/NRC1952) and Application for Withholding Proprietary
Information from Public Disclosure, to the Document Control Desk. The proprietary
information as submitted by Westinghouse for the AP1000 NuStart Bellefonte plant is
expected to be applicable in other licensee submittals in response to certain NRC

requirements for justification of compliance of the safety system to regulations.

This information is part of that which will enable Westinghouse to:

(a) Manufacture and deliver products to utilities based on proprietary system designs.

(b) Advance the AP1000 Design and reduce the licensing risk for the application of the
AP1000 Design Certification
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(c) Determine compliance with regulations and standards

(d) Establish design requirements and specifications for the system.

Further this information has substantial commercial value as follows:

(a) Westinghouse plans to sell the use of similar information to its customers for

purposes of plant construction and operation.

(b) Westinghouse can sell support and defense of safety systems based on the

technology in the reports.

(c) The information requested to be withheld reveals the distinguishing aspects of an

approach and schedule which was developed by Westinghouse.

Public disclosure of this proprietary information is likely to cause substantial harm to the
competitive position of Westinghouse because it would enhance the ability of
competitors to provide similar digital technology safety systems and licensing defense
services for commercial power reactors without commensurate expenses. Also, public
disclosure of the information would enable others to use the information to meet NRC
requirements for licensing documentation without purchasing the right to use the

information.

The development of the technology described in part by the information is the result of
applying the results of many years of experience in an intensive Westinghouse effort and

the expenditure of a considerable sum of money.
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In order for competitors of Westinghouse to duplicate this information, similar technical
programs would have to be performed and a significant manpower effort, having the

requisite talent and experience, would have to be expended.

Further the deponent sayeth not.

00193psa.doc



AW-07-2306
July 27, 2007

PROPRIETARY INFORMATION NOTICE

Transmitted herewith are proprietary and/or non-proprietary versions of documents furnished to the NRC
in connection with requests for generic and/or plant-specific review and approval.

In order to conform to the requirements of 10 CFR 2.390 of the Commission's regulations concerning the
protection of proprietary information so submitted to the NRC, the information which is proprietary in the
proprietary versions is contained within brackets, and where the proprietary information has been deleted
in the non-proprietary versions, only the brackets remain (the information that was contained within the
brackets in the proprietary versions having been deleted). The justification for claiming the information
so designated as proprietary is indicated in both versions by means of lower case letters (a) through (f)
located as a superscript immediately following the brackets enclosing each item of information being
identified as proprietary or in the margin opposite such information. These lower case letters refer to the
types of information Westinghouse customarily holds in confidence identified in Sections (4)(ii)(a)
through (4)(ii)(f) of the affidavit accompanying this transmittal pursuant to 10 CFR 2.390(b)(1).

COPYRIGHT NOTICE

The reports transmitted herewith each bear a Westinghouse copyright notice. The NRC is permitted to
make the number of copies of the information contained in these reports which are necessary for its
internal use in connection with generic and plant-specific reviews and approvals as well as the issuance,
denial, amendment, transfer, renewal, modification, suspension, revocation, or violation of a license,
permit, order, or regulation subject to the requirements of 10 CFR 2.390 regarding restrictions on public
disclosure to the extent such information has been identified as proprietary by Westinghouse, copyright
protection notwithstanding. With respect to the non-proprietary versions of these reports, the NRC is
permitted to make the number of copies beyond those necessary for its internal use which are necessary in
order to have one copy available for public viewing in the appropriate docket files in the public document
room in Washington, DC and in local public document rooms as may be required by NRC regulations if
the number of copies submitted is insufficient for this purpose. Copies made by the NRC must include
the copyright notice in all instances and the proprietary notice if the original was identified as proprietary.

00193psa.doc
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ENCLOSURE 4

Westinghouse Non-Proprietary

APP-GW-GLN-122-NP, Revision 0

“Offsite and Control Room Dose Changes”

Technical Report 122
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AP1000 DOCUMENT COVER SHEET

TDC: Permanent File: APY:
RFS#: RFS ITEM #:
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APP-GW-GLN-122-NP 0 Page 1 of 277 30 [W-A. Sterdis
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WESTINGHOUSE ELECTRIC COMPANY

AP1000 Licensing Design Change Document Page 4 of 30
Document Number:  APP-GW-GLN-122-NP Revision Number: 0
Title: Offsite and Control Room Dose Changes

Brief Description of the change (what is being changed and why):

Three changes are being implemented that reduce some of the calculated radiological doses offsite and in the
main control room for design basis accidents. The changes allow the use of increased atmospheric dispersion
factors (X/Q), which are appropriate based on current industry data with more realistic / updated radioactive

material transport factors.

I. APPLICABILITY DETERMINATION
This evaluation is prepared to document that the change described above is a departure from Tier 2

information of the AP1000 Design Control Document (DCD) that may be included in plant specific
FSARs without prior NRC approval.

A. | Does the proposed change include a change to:

1. Tier 1 of the AP1000 Design Control [ INO [X] YES | (If YES prepare a report for NRC
Document APP-GW-GL-700 review of the changes)

2. Tier 2* of the AP1000 Design Control XINO [ YES | (If YES prepare a report for NRC
Document, APP-GW-GL-700 review of the changes)

3. Technical Specification in Chapter 16 of the LINO [X] YES | (If YES prepare a report for NRC
AP1000 Design Control Document, APP- review of the changes)
GW-GL-700

B. | Does the proposed change involve:

1. Closure of a Combined License Information XINO []YES | (If YES prepare a COL item
Item identified in the AP1000 Design Control closure report for NRC review.)
Document, APP-GW-GL-700

o

Completion of an ITAAC item identified in DXINO [] YES | (If YES prepare an ITAAC
Tier 1 of the AP1000 Design Control completion report for NRC
Document, APP-GW-GL-700 review.)

[] The questions above are answered no, therefore the departure from the DCD in a COL application does not
require prior NRC review unless review is required by the criteria of 10 CFR Part 52 Appendix D Section

VII B.5.b. or B.5¢
II. TECHNICAL DESCRIPTION AND JUSTIFICATION

INTRODUCTION

Three changes are being implemented that reduce some of the calculated radiological doses offsite and in the
main control room for design basis accidents. The changes allow the use of increased atmospheric dispersion
factors (X/Q), which are appropriate based on current industry data with more realistic / updated radioactive
material transport factors.
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AP1000 Licensing Design Change Document Page 5of 30
Document Number:  APP-GW-GLN-122-NP Revision Number: 0
Title: Offsite and Control Room Dose Changes

Therefore, the offsite and main control room doses were evaluated to determine what design and/or analytical
changes may be required to support the anticipated X/Q values.

Radiological dose calculations were re-evaluated for the low population zone, the site boundary, and the main
control room, incorporating these three changes.

The first change is to direct the Main Control Room Emergency Habitability System (VES) discharge air flow
into the entry vestibule to provide a continuous vestibule purge. This helps to reduce the radioactivity
introduced into the main control room each time there is access to or from the main control room during a
radiological accident. This design change also provides vent discharge openings between the vestibule and
the outside hallway to provide a flowpath for the air passing from the main controf room through the
discharge dampers into the vestibule.

The second change is to increase the decay time in Technical Specification 3.9.7 from 24 hours to 48 hours, to
provide increased radioactive decay of short-lived fission products prior to handling of irradiated fuel
assemblies. This helps to reduce the source radioactivity levels for fuel handling accidents.

The third change is to revise the calculation of radioactivity released from containment leakage for the
postulated loss-of-coolant accident with core melt to take credit for the reduction in the release of aerosols
that occurs in the leakage through small containment cracks. [

]*¢ Based on a highly conservative calculation of the potential DF,
the LOCA dose analysis conservatively assumes a DF of only 5.

These three changes allow some of the X/Q values shown in the DCD to be increased to accommodate sites
with higher values than originally specified in DCD Chapters 2 and 15.

In accordance with WCAP-7211, the “[xx]” used in this report indicate information that is considered
proprietary. The superscripts are defined as follows:

“a” Information that reveals the distinguishing aspects of a process or component, structure, tool, method,
etc., and the prevention of its use by competitors provides a competitive economic advantage.
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AP1000 Licensing Design Change Document Page 6 of 30
Document Number: APP-GW-GLN-122-NP Revision Number: 0
Title: Offsite and Control Room Dose Changes
“c” Information, if used by a competitor, would reduce the competitor’s expenditure of resources or

improve the competitor’s advantage in the design, manufacture, etc., of a similar product.

BACKGROUND

The following sections provide background information on each of the three changes to the plant design and
safety analyses needed to support the increased site X/Q values, which were used in calculating new offsite
and main control room doses for the design basis accidents.

Main Control Room Emergency Habitability System (VES) Purge Design Change

This system design change was implemented to reduce the potential doses to the operators in the main control
room by reconfiguring the vent path out of the main control room when the main control room emergency

habitability system (VES) purge is operating.

The VES discharge dampers originally discharged through the main control room wall directly to the
atmosphere outside of the main control room envelope. This design change re-directs the damper discharge
flow into the main control room vestibule, through the dampers that are now located adjacent to the access
door into the main control room. The design change also adds openings from the vestibule to the hallway to
allow free passage of the air coming from the main control room, adjacent to the vestibule access door into the

hallway.

This configuration change uses the main control room purge air flow to provide a continuous purge of the
vestibule area after the relatively clean air leaves the main control room and direct this air through the

vestibule before it is discharged to the outside atmosphere.

Once plant personnel enter the vestibule from the outside prior to entering the main control room, they may be
directed to wait for some specified period of time in the event of high radioactivity for the vestibule purge
flow to reduce vestibule radioactivity levels. (Note that the design basis LOCA dose analysis assumes that,
during the first 24 hours post-accident, any personnel entering the main control room would spend
approximately 11 minutes in the entry vestibule to allow the purge to reduce the air concentration by a factor
of five. This results in the reduction in unfiltered inleakage to the main control room from the 5 cfin
associated with no vestibule purge to 0.531 cfm. With no credit for a waiting period in the vestibule, the
effective unfiltered inleakage is 2.654 cfm.) The personnel may also be directed to use portable equipment to
monitor airborne levels and wait for specified levels or activity reductions to be reached prior to opening the
main control room access door. Depending on the access frequency and outside airborne radioactivity levels,
these access requirements could potentially vary and relaxations could be made at lower outside radioactivity

levels.



WESTINGHOUSE ELECTRIC COMPANY

AP1000 Licensing Design Change Document Page 7 of 30
Document Number: APP-GW-GLN-122-NP Revision Number: 0
Title: Offsite and Control Room Dose Changes

Therefore, the improvement to provide the vestibule purge, supplemented by main control room access
procedures during a radioactivity release event, will help to reduce the radioactivity levels in the main control
room and the control room dose for a plant accident with no required change in the VES storage tank capacity.

Fuel Handling Accident Decay Time Increase

Technical Specification 3.9.7 specifies the minimum radioactive decay time to ensure that the radiological
consequences of a postulated fuel handling accident inside containment or in the fuel handling area inside the
auxiliary building are consistent with the assumptions in DCD Chapter 15. This time provides for sufficient
radioactive decay of short-lived fission products to limit the doses from the accident.

The minimum decay time was originally specified for AP1000 as 100 hours (which was consistent with the
typical decay time value used in Technical Specifications for many years for operating plants). The AP1000
decay time was subsequently decreased to 24 hours to be consistent with updated AP1000 fuel handling

accident dose analysis.

To support the desired increase in site boundary X/Q, the decay time assumed for the fuel handling accident is
being increased to 48 hours. Technical Specification 3.9.7 is being revised to specify 48 hours for decay
before fuel can be moved and thus will be consistent with the analysis.

This new decay time remains conservative relative to refueling outage activities such that it is not likely that
this change has any impact on refueling outage critical path activities.

Aerosol Plugging in AP1000 Containment Leak Paths for the LOCA Dose Analysis

Backeround and Related Testing Discussion

There are a number of scientifically sound aerosol removal mechanisms that are assumed to operate in the
AP1000 containment following a postulated LOCA with core melt. [
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}a,c

Application to AP1000

[
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The following is a listing of different potential leak paths / characteristics for the AP1000:

Leak Path Location Relative Geometry Wet Wet Discharges to
to Operating Deck Inside | Qutside

Crack in pressure Above 1 rough slit yes yes PCS air discharge

vessel weld 1.75” long to environment

Leak past equipment Above or below 2 smooth short yes no Aux bldg

hatch gasket slits in series

Crack in penetration Below 1 rough slit yes no Aux bldg

weld 1.75” long

Leak through cont. Below 2 smooth short yes no Aux bldg

isolation valves slits in series

Leak through Below 2 smooth short Yes no Aux bldg

electrical penetration slits in series

[
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AP1000 Aerosol Plugging and Removal Conclusions

For the anticipated AP1000 accident conditions, plugging is expected to occur with a significant DF. An
aerosol removal DF of 5 was conservatively credited for the containment leakage pathway in the radiological

consequences analysis for the loss-of-coolant accident.

[

Conclusions

The attached DCD markups reflect the increased X/Q values used for the dose re-evaluation.



WESTINGHOUSE ELECTRIC COMPANY

AP1000 Licensing Design Change Document Page 11~ 30
Document Number: APP-GW-GLN-122-NP Revision Number: 0
Title: Offsite and Control Room Dose Changes

The revised accident doses resulting from these three design and analysis changes for the four radiological
accidents of interest are compared to the previously calculated values in the table below:

Site Boundary Low Population Zone (\(;Egt;;lei(;?lg)

Old New Olid New Old New

LOCA 246 1.5 23.8 14.2 4.77 2.96
FHA 5.6 5.2 3.5 2.6 4.5 3.1
REA 2.9 3.6 5.5 5.5 2.1 23
SLBOC 1.7 2.1 1.1 1.1 1.2 1.4

RECOMMENDATION

[t is recommended that the X/Q values provided in the DCD be revised as indicated and that the calculated
radiological safety analyses reflect the updated offsite and main control room dose values.

REFERENCES

None.

III. DCD MARK-UP

See the attached DCD markup pages in Attachment A.

The DCD dose calculations in DCD 6.4.4 were updated to identify a single bounding main control room
accident dose for each event. For these events, the Nuclear Island Nonradioactive Ventilation System (VBS)
is assumed to initially operate without credit for air filtration (which maximizes main control room
radioactivity inputs) for these accidents until the VBS is isolated and the VES is actuated. The VES operation
maintains acceptable main control room doses with or without credit for VBS operation.

The VBS operating cases in DCD 6.4.4 were removed since they assumed continuing VBS operation after
VES actuation, which is not realistic based on actual VBS operation. The VBS normally operates in a mode
that provides conditioned outside air to the main control room. If high radioactivity is detected in the VBS
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main control room air supply duct, the VBS automatically shifts into a recirculation / supplemental air
filtration mode that pressurizes the main control room. On a high-high radioactivity in the VBS main control
room air supply duct or if ac power is unavailable, the main control room is isolated from the VBS and the
VES is actuated to pressurize the main control room. Therefore, it is unnecessary to evaluate doses for the
second set of VBS operating cases since VBS does not operate in parallel with VES.

Note that are five editorial errors in the DCD Revision 16 changes that do not match the changes identified in
the DCD markup section for this technical report. Therefore, the following DCD Revision 16 pages should be

corrected to match the associated markups in this report:

- Tier 1, Table 5.0-1, Atmospheric Dispersion Factors (LPZ Boundary X/Q value changes missed)
- Tier 2, Table 2-1, Atmospheric Dispersion Factors (LPZ Boundary X/Q value changes missed)
- Tier 2, Table 14.3-7 (Sheet 1 of 3), Section 2.3.4 Atmospheric Dispersion Factors (LPZ Boundary

X/Q values incorrectly changed)
- Tier 2, page 6.4-5, Pressure Relief Damper (incorrect text in insert paragraph)

- Tier 2, Table 15.6.5-2 (Sheet 2 of 3) (previous effective unfiltered inleakage via ingress/egress value
not deleted)

- Tier 2, Table 15.6.5-3 (incorrect value in change for airborne activity entering the main control room)

- Tier 2, Technical Specification 3.9.7 Bases, Applicable Safety Analyses (missed changing “100” to
“48” hours in the second paragraph)

IV. REGULATORY IMPACT

A. FSER IMPACT

The AP1000 FSER information related to DCD Subsections 6.4.2, 6.4.4, 15.1.5,15.3.3,15.4.8, 15.6.2, 15.6.3,
15.6.5, and 16.7.4, and the X/Q values in Table 2-1, 15A-5, and 15A-6 may be impacted by these three
changes and the resulting re-calculation of the design basis accident doses.

B. SCREENING QUESTIONS (Check correct response and provide justification for that determination
under each response)

1. Does the proposed change involve a change to an SSC that adversely affectsa DCD [ ] YES [X]NO
described design function?
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2. Does the proposed change involve a change to a procedure that adversely aftects CJYEs XINO

how DCD described SSC design functions are performed or controlled?

3. Does the proposed activity involve revising or replacing an DCD described X YEs []NO
evaluation methodology that is used in establishing the design bases or used in the
safety analyses?

4. Does the proposed activity involve a test or experiment not described in the DCD,  []YES [XINO
where an SSC is utilized or controlled in a manner that is outside the reference
bounds of the design for that SSC or is inconsistent with analyses or descriptions in
the DCD?

C. EVALUATION OF DEPARTURE FROM TIER 2 INFORMATION (Check correct response and provide
justification for that determination under each response)

10 CFR Part 52, Appendix D, Section VIII. B.5.a. provides that an applicant for a combined licensee who
references the AP1000 design certification may depart from Tier 2 information, without prior NRC
approval, if it does not require a license amendment under paragraph B.5.b. The questions below address
the criteria of B.5.b.

1. Does the proposed departure result in more than a minimal increase in the frequency of [J YES XINO
occurrence of an accident previously evaluated in the plant-specific DCD?

2. Does the proposed departure result in more than a minimal increase in the likelihood of ] YES XINO
occurrence of a malfunction of a structure, system, or component (SSC) important to
safety and previously evaluated in the plant-specific DCD?

3. Does the proposed departure result in more than a minimal increase in the consequences of [] YES [X] NO
an accident previously evaluated in the plant-specific DCD?
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4. Does the proposed departure result in more than a minimal increase in the consequences of [ YES X]NO
a malfunction of an SSC important to safety previously evaluated in the plant-specific
DCD?

5. Does the proposed departure create a possibility for an accident of a different type than []vYES XINO
any evaluated previously in the plant-specific DCD?

6. Does the proposed departure create a possibility for a malfunction of an SSC important to ] YES XINO
safety with a different result than any evaluated previously in the plant-specific DCD?

7. Does the proposed departure result in a design basis limit for a fission product barrier as [JYES XINO
described in the plant-specific DCD being exceeded or altered?

8. Does the proposed departure result in a departure from a method of evaluation described in  X] YES [JNO
the plant-specific DCD used in establishing the design bases or in the safety analyses?

(] The answers to the evaluation questions above are “NO” and the proposed departure from Tier 2 does not
require prior NRC review to be included in plant specific FSARs as provided in 10 CFR Part 52, Appendix

D, Section VIII. B.5.b

One or more of the answers to the evaluation questions above are “YES” and the proposed change requires
NRC review.

D. IMPACT ON RESOLUTION OF A SEVERE ACCIDENT ISSUE

10 CFR Part 52, Appendix D, Section VIII. B.5.a. provides that an applicant for a combined licensee who
references the AP1000 design certification may depart from Tier 2 information, without prior NRC
approval, if it does not require a license amendment under paragraph B.5.c. The questions below address

the criteria of B.5.c.

1. Does the proposed activity result in an impact to features that mitigate severe accidents. If O yEs XINO
the answer is Yes answer Questions 2 and 3 below.
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2. Is there is a substantial increase in the probability of a severe accident such that a [1YES XINO
particular severe accident previously reviewed and determined to be not credible could IN/A
become credible?

3. Isthere is a substantial increase in the consequences to the public of a particular severe ] YES XINO
accident previously reviewed? CINA

X The answers to the evaluation questions above are “NO” or are not applicable and the proposed departure
from Tier 2 does not require prior NRC review to be included in plant specific FSARs as provided in 10 CFR

Part 52, Appendix D, Section VIIL. B.5.¢c

[[] One or more of the he answers to the evaluation questions above are “YES” and the proposed change
requires NRC review.

E. SECURITY ASSESSMENT

1. Does the proposed change have an adverse impact on the security assessment of the [1YEs XINO
AP1000?
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DCD Markups



Document Number:

Title:

1. Tier 1, Table 5.0-1, Site Parameters, pgs 5.0-3 and 5.0-5

WESTINGHOUSE ELECTRIC COMPANY

AP1000 Licensing Design Change Document
APP-GW-GLN-122-NP

Revision Number:

Offsite and Control Room Dose Changes

30

0

Amresgheric Disparsion
Faczors (3UQ)
Size 3oundacy (0-2 k1)
Size 3oundary (annual
sveramal
Low Pegulazion Zone
Boundary
9-€h:
2-24m:
24-260:
85- 72058

< &l X 10 secm®

=20 x 10" secr?®

A,

N

14

et}
!
8.0 x 107 secan®

- Sea3.0% 107 sacm!
= 43,0 % 107 s
1.5 % 107 sac

Table 5.0-1 (cont.)
Site Parameters

Confrel Room Atmospheric Dispersion Factor: (x /Q) for Accident Doze Analysis

7/Q (<'m") st HVAC Iotake for the Identified Releaze Points™

Ground Level
Plant Vent or Contsinment PORYV and
PCS Air Releaze Safety Valve Steam Line Fuel Handling
Diffuser™ Points'*' Releazes? Breal Release: Area®

0 -2 bours 223 0E-3 225.05-3 2.0E-2 14E-2 S.0E-3
2-8kours 12 5E-3 4 5E-3 1.8E-2 2.0E-2 4.08-3
S - 24 kours £]1.0E-23 52 0E-43 7.QE-3 T3E-3 1.02-3
1- 3 davys <38 0E-4 i EE-~43 3.0E-3 2.3E-3 1.32-3
4 - 30 davs +6.0E-4 2-61.5E-43 +.5E-3 3.0E-3 1.0E-3

#'Q ('m") at Control Room Door for the Identified Release Points'"'
0 - 2 hours 5451 0E-43 £-61.0E43 4.0E-3 4.0E-3 $.0E-3
2 -8 Lkoas B7.5E-4 Sl T.5E-2 32E-3 3.2E-3 4.0E-3
§-23kours 213.5E-4 213524 1.2E-3 1.2E-3 J0E-
1-4davs il SE-4 =52 5E-2 1.0E-3 1.0E-3 1.3%.
4 - 30 davs 422 5E-4 +32.55-4 §.0E4 E.0E-4 1.02-3
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2. Tier 2, Table 2-1 (Sheets 2 and 3), Site Parameters, pgs 2-15 and 2-16

Table 2-1 {Sheat 2 0f 3)

SITE PARAMETERS
Plaat Grade Elevation Lass than ptax: elevation 1507 except for portion at 5 higher
eigvation adjacaor 1o te arrex building
Precipitation
Rz 184 ia br {§.3 inr§ min)
SmowiIze 75 pounds per :quare foot o round witk expozure factorof 1.0

apd impontaace factars of 1.2 (zafery) and 1.0 (20a-zafeny)

Atmospberic Disperzion Values - y/ Q'
$i:e bourdany (-2 b LEERH10 5107 sec
Site boungary (avrual avesaze) 220x107 seem’

Low population zoze boundary

0-3kr Z2:35.0x 107 sexw’
§-231r £1:63.0 x 10 secror®
24-96Lr L3883 5 104 sevn®
96- 7201 £8.0x 107 secim’
Populafion Distribotion
Exclusion area {site) 05 mi
Table 2-1 {Shea 3 of 3)
SITE PARAMETERS
Coxntro] Rovm Atmospheric Dispersion Factors (3 /Q) for Accident Doze Analysis
7'Q (='m*) at HVAC Intake for the Identified Release Poinés™’
Groand Level
Plant Vent or Containment PORV and
PCS Air Release Safety \alve Steam Line Fuael Handling
Diffaser”’ Peints' Releazes™ Break Releszes Area'™
0 - 2 bours Fwa3.0E-3 3 0E-3 20E-2 24E-2 6.0E-3
2 -8 kowurs 1-523E-3 44.5E-3 1.8E-2 20E-2 +.0E-3
§ - 24 Lkowrs $1.0E-43 £2.0E43 TLE3 7.5E-3 2 QE-3
i -4 days 4:33.0E-4 441 SE-43 SCE-3 3.5E-3 1.5E-3
4 - 30 davs =65 0E-4 Sl SE-43 4.5E-3 S.0E-3 i.0E-3
7/Q (s'm’) at Contral Reom Daor for the Identified Release Points'!
Groand Leve]
Flaat Veat or Cootainment PORY and
PCS Air Release Safety Valve Steam Line Fuel Handling
Diffoser™” Puoinfs'™ Releates™ Break Releases Area”
0~ 2 ks &-61.0E-43 ££1 0E45 4.CE-3 +.0E-3 6.0E-3
2 -8 bours 437364 457.5E-4 i2E-3 3.2E-3 +.0E-3
§-22bowrs 233 5E-4 133 3E-4 1.2E-3 i.2E-3 2.0E-3
i-4days +32.8E-4 +352.6E-4 1.0E-3 1.0E-3 i.5E-3
4 - 30 days il SE-4 a2 3E-4 S.CE-4 5.0E-4 1 0E-3
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3. Tier 2, DCD 6.4.2.3, pg 6.4-5

% Pressura Relief Dampar

Pressure reizef damipers 21w loczted downstream of the butterfly isolztion valves, and ara zat
to cpen oa a differentizl preszure of at least 1/B-mch water gauze with raspect i the
swrounding areas. 1ze diffareutial pre<sura betwean the costrol room and the reliaf damper
exhanst loration is moaitered to enzura that a pesitive pressure iz maintaimed in the contrel
room with respect {o its surrcundings.

The prassure relief dampers discharge thronch the MCR wvestibule i order to reduce tha
zmount of radipactivity shat ca= be transported [nto the MCR whexn oparzions eater. Two
vastibule discharge openings provide 2 purge flow paih from tha vastibule o the comidor.

4. Tier 2, DCD 6.4.2.4, pg 6.4-6

Tie main control room pressure boundary main entrance is dasigned with an airicck-type
doubla-door vestibule, which is pargad by the pressura relief damaper discharze fiow during mam
contrel room emergency hzbitability svster: operation. The emerzency exit door {stairs to
alevation 1007 i3 novmally closed, and remains closed under design basis source term conditions,

5. Tier 2, DCD 6.4.3.2, pg 6.4-7

If radiation levels in the mamn control room supply sir duct excead the “lugh-high” zeipoint, tha
nuclear island nonradioactive ventilation zystem is isolated from the mzin conirel room praszsure
boundary by automatic closuwre of tha isolation device: located in the nuclezr island
nenradioact:ve ventilation system dustwork. At the same firee, tha main ceatrol rocm emergency
habitabiliry systems begins to deliver air from the emergency air storzge tauks to the main control
roora by automaticaily cpening the izolation valves locatzd in the supply line. Tha relief damper
izolation walves also opex aliowing tha pressiae relief dampars to functien azd discharge tha
dzmper flow ro purgs the vesabule.

6. Tier 2, DCD 6.4.4, pg$S 6.4-8 and 6.4-9

6.4.4 System Safety Evaluation

) , b Elaradaiand prasidesa e
2ATRD-DIesasE whgta £ swinzaeerdestsIn the event of an acciden: involiing
the releaze of radioactivity fo the estvironmiznt, the muclear island nerradicasdve vendilaton
swstean {VBS) 15 expectad to switch Fom the normal operating mede fo the supplemental air
filration mode te protact the main conwel room parsonnet. Although the VBS is a noncafety
related systam, it 15 expacted to be available to provide the nacessary protection for realistic
svenw, However, the accident doses were czboulaied based on oparation of the szfsty-related
amergency habitabilify system (VES), which is relied upon to Emit the amount of activity the
persoane} ar2 sxposed 0. Doses ware defermined for the following design basiz accidents:

Larse Braak LOCA 483 0 rem TEDE———————— S seme
=5
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Fuel Handling Acetdant 4321 ram TEDE——— 2isoma
I=DE
Steam Genarzter Tube Ruphuwre
(Pre-ex:sting iodine spike) 4.8 rem TEDE FiiomTEDE
(Accident-mitiatad iodine spike) 2.1 rem TEDE &=
Steam L:ine Breszk
(Pre-existing iodine spike} 1 4 rem TEDE———-2tvpunfh il
(Accident-mitiated iodine spike) 1.7 rem TEDE————4 e lE
Rod Ejection Accidens 23 ram TEDE———— 3 som
FEBRE
Locked Rotor Accident
(Accidant without feedwster available} 0.9 rem TEDE————8-84:e: TEDE
(Accident with feedwater available) 0.7 rem TEDE——t-fsenTEDE
Small Lize Break Outside Containment iwal.4 rem TEDE Dbt
IERDE
For zll events {he dozes are within the dose acceptance kinnt of 5.0 rem TEDE. Tha detwilz of
analy=is assumptions for modaling tha doses to the mam control rocin persomed ara delinezted in
the LOCA dose analysis disoussion in subsection 15.6.3.3.
7. Tier 2, DCD Figure 6.4-2 (Sheet 2 of 2), pg 6.4-22
ERET
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S. Tier 2, DCD Table 14.3-7 (Sheet 1 of 3), pg 14.3-49

Tsbl2 14.3-7 {Shae: ] of 3}
RADIOLOGICAL ANALYSIS
Reference Desizn Feature Value
Tabie 2-1 Blant elevaticn for naxiyrum flood level (ft) =100
Section 1353 Aanospheric gizparsion facror: - X/Q {sec/m'}
- Site Boundsrr X:Q
0 - 2 hour tme inerval = Slmml 1 0 x
- Low Popuistion: Zoae Boundasy X'Q 102
0- Skours
£- 24Fkours <30x ¢
34- 86 hours =30z 10
96 - 720 hours =1.5x10°
=8.0x 17t

9. Tier 2, DCD 15.1.5.4.6, pg 15.1-20

1£.1.3.4.6 Doses

Uzmz the assumiptions from Table 15.1.5-1, the calenlated sotzl effective dose equivalent
{TEDE}) doses for tha case with accident-mitiated iodine -pike are determined to be less than

| 4481 1 rem at the zite bounday for tha lipnting 2-howr interval (G to 2 hours) and 2.0 rem at the
low population zone outer boundary. These dozes are smali fractions of tke dose guidaline of 23
remt TEDE 1dentifiad in 16 CFR Part £0.34. A “small fraction™ 12 definad, consistent wath the
Standard Review Plaz, as being 10 percent or less. The TEDE doses for the case with pre-

I exisiing iodine spike are datermuned o be less than 881.0 ram at the site boundary for the
limiting 2-heur interval (0 to 2 hours) and 0.8 rem at the low population zone outer boundary.
These dezes are within the dose guidalines of 10 CFR Part 3¢.34.
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10. Tier 2, DCD 15.3.3.3.6, pg 15.3-10

17.3.3.3.6 Doses

Uszingz the assurzpaons Fom Table 15.3-2, the caiculated total effective dose eguivalant (TEDE}

I dozes sra determinad to be ess than 870.3 rem at the exclusion area bowndary for the finuting 2-
hour izterval (0 to 2 hours) and less than 0.4 rem at the low population zoue suter boundary for
the scenario in which thera 13 no fzedwatar availabie {o maintain water level in the steam
renerstors. The doszes for the scenatio in which it 13 aszumed that water levei in the seam

I generstors is manvained sve 83408 rars at the exclusion area boundary for the hmiting 2-rowr
inferval of 7 te 8§ hours and J.8 rem at the iow population zona outsr boundary. These doses are a
2mall fzction of the doze guidaline of 25 rem TEDE identifisd in 10 CFR Part 50.34. A “small
fraction” 1% identified as 10 perceus or less consistent wath the Standard Feview Plan (Reference
43,

At ths time the locked reacior coolant pump rotor event ocours, the potential exists for a
coincident los of spent fuel pool cooling with the rasult that the pool could resch botling and 2
poriion of the radioactive jodine i the spent fual pool could be released to tha environmant. The
loss of spent fuel pool cooling has been evaluated for a durztion of 30 days. There 15 ne
conirbuiion io the 2-hour site boundary dose because the poel beiling woudd not occur until after
the first 2 howrs. Tze 30-dsv coniribuiion to the dose at ths low popalation zone bowndary 15 fess
than Q.01 rem TEDE, and when thiz iz sdded to the dose calculatad for the lockad roter event, tze
resulting total dose remsins lazs than Sesammiinmilie value reported zbova.

11. Tier 2, DCD 15.4.8.3.6, pg 15.4-38

15.4.3.3.6 Doses

Using the assumptions from Tzble 15.4-4, the calenlated total affective dose equivalant (TEDE)

] doses are determined to be less than 2-83.6 rem at the zite boundary for the hmiting 2-howr
interval (0 to 2 hours) and less than $.5 ram at the low population zoze outer boundary. Thase
doses are weli within tha dose zuideline of 25 ram total effective dose equivalent idexntified in
10 CFR Part §0.34. The phraze “well within™ is raken a3 being 25 percent or less.

At the tirze the rod gjection accident occurs, the poteniial exizts for a comeident loss of spent fiel
pool cooling with the result that the pool could reach boiling and a portion of the radioact:ve
iodine :n the spent fuel pool could be released to the environment. Tze loss of spent fuel pool
cooling has been evaluated for a dwstion of 30 days. There 15 no contibution to the 2-hour zite
boundzry dos2 becanse the pool bosking would not occur untii after the first 2 hours. Tke 30-dzyv
contirbution to the dose at the low population zone boundary is less then 0.01 rem TEDE, and
when this iz added to the dose calculsted for the rod ejection aceident, tha resuiting total dose
remains Jess than 2=z FEDEthe value reporiad above.
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12.  Tier2, DCD 15.6.2.6, pg 15.6-6

1£6.2.6 Doses

Uzinz the aszuomptions fom Table 15.6.2-1. ths calenlated total effective dote equivalent

l {TEDE) doses are determined to be =2 3-72.1 rem ai the exclusion zrea boundary and < 1.1 rem at
the low population zone outer bouzdarv. These doses are a smsll fizction of the dose zuidaline of
23 rem TEDE ideatified in 10 CFR Fart 56.34. The plusse *a muall fraction” ic taken as being ten
percant or lass.

At the time the accident ocowrs, thers is the potestisl for a coincident lozs of spent fuel pool
cooling with the resuli that the poo! could reach boiling aud 3 pertion of the radicactive lodme m
the zpent fwel pool could be refeased to the environmest. The lozs of zpeni fual pool cochng has
been evaluated for a duration of 30 days. Thers is no contibuiion to the 2-hour site boundary

becauze pool boilmz would not occur uniil afer 2 hows. The 30-day contribution jo the dose at
the low populstion zone boundary is lass than 0.01 rem TEDE and, when this is added to the
doze caleulzted for the small line break outside containment, the resulting totzl dose remains less
than Jei-idmtbmithe value reported above.

13. Tier 2, DCD 15.6.3.3.6, pg 15.6-15

15.6.2.3.6 Doses

Using tha azzurptions from Table 13.6.3-3, tha calculated TEDE doses for the case m which ike

' iodine spike iz aszumed to be initiated by the zccident zre determined to be less than 8911 rem
atthe exclusion area boundary for tha limiting 2-hour intervai (0-2 howrs) and less thaz 0.8 rem
at the iow population zoze outer boundary. These doses are a small &zction of the doze guidekne
of 25 yam TEDF 1dentifiad in 19 CFR Part 50.34. A “2zmail fraction™ 15 defined, consistent with
the Standard Renlew Plan, a5 being ten peicent or laz=.

For the case m which the SGTR iz assumead to ocour cotncident with 2 pre-existmz 10dina spike,
the TEDE dozes a1e determined to be iess than 822 rem at the exciusion ar2a boundary for the
liminzg 2-howr interval {0 to 2 hours) and lezs than 1.3 rem at the low population zone outer
boundsry. These doses are within the dose guidaline of 25reme TEDE identified in
10 CFR Part 50.34.

14.  Tier 2, DCD 15.6.5.3.3, pg 15.6-21

15.6.5.3.3 Release Pathways

The release pathwvays are the containmant purze line and containment laakage. The achvity
reieases zra assumad to be zround leval releases.

Dhuring the mitial part of the accidant, before the containmant 1= tsolated. it 15 azzumed that
containmant purge 15 in operation and that actvity is released through this pathway uanl the
purze valves are closed. No credit i3 tzkaxn for the fiiters i the purgs exhzust line.

g

e

el

Tre majorty of the releases dua to the DOCTA zre tha result of contzinmean; ieakage, with credit
for zerosol removal from containmant crzeks that form the leakage paths, as discussed i
Reference 31. The containment is assumed o Leak zt its desien leak rate for the first 24 hours and
at Ealf that rate for the remainder of the anzivsis period
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15. Tier 2, DCD 15.6.5.3.5, pg 15.6-22

The main contrel room ic accessed by a vestibule entranca, which rashiess the volume of
c«an.ar.m.a'beu ar ﬂ1.31 can eutex the main contrel room from mgress and egress. Firm—smmisaiond

: e emetibaiasa-deioraine durdemi e Tha
desizn of the emerzency habitabilite system (VES) providas 65 ciw =3 ofm to the contral room

and ma:ntalns if in a presTurized siase. The path for the purgs fiow cut of the ma:n coztrol room
iz througzh the vestibule ererance aud thiz resalts in a dilution ofths activity ia the vestbule and 3
reduction m the ameuat of activity that might enrer the main conwol room. Without thi: purgs
through the vestibule, the projact unfilterad inlzakage into the maiz contro? room is 5 i
However, tze immpact of the purge Jow 15 o reduce mz effacoive unfilrered infeskaze rate to
2654 cim Additicnally, during the first 24 howrs following the LOCA, personnel extering the
contrel room will ba "'Eq;xued to wair made the vestibule for a short penod of tme until tha
acovity concentration is reduced by a factor of fivve ov more. This raduces tha effactive wfiitered
infezkage rate to 0.531 ofm. Conservasively, azsuming a purze flow of ouly 33 ofin through the
vesabule, the factor of five reduction & actvity concentration would ba ackieved in less than
1] mmates.

16.  Tier 2, DCD 15.6.5.3.8.1, pg 15.6-23

15.6.5,3.8.1 Offsite Dozes

Tze doses calculated for the exclusion area boundary aud the low population zoue boundary sre
listed in Table 15.6.5-3. The doses are within the 10 CTR 50.34 doze guideline of 25 ram TEDE.

Thersported exclusion srea bowwdary doses are for the time period of 1.24to 3. 24 kowrs. This is

the 2-hour interval that has the h.ghe.t calenisted doses. The dose that would be incurred over the
firss 2 hours of the accident is weil belonw the reported dose.

17. Tier 2, DCD 15.6.6, pg 15.6-56

30. Chang, S. . et al. “A study of critical heat flux for low How of watar in vertical round tubes
undar low pressure,” Nuclear Engineering and Desizn, 132, 225-237, 1991,

31. Polestar, “Decontamination Fzctor Associated with Aerozol Remowal” Revwizion 0,
AMav 2007

18. Tier 2, DCD Table 15.6.5-2 (Sheet 1 of 3), pg 15.6-63

Containment lzakage release data

- Comsainmen: volume (£ 206 E+0S

- Comsinmens leak rave, 0-24 hr (%o per dav} 0.1

~ Ceazginmen: leak rave, = 24 br (3% per dav} 0.05

- Aerpszol removsl efficizncy due 0 impaction in the Containnrant &0
leaksea pash(s)percert

- Elemental jodine degositien removal coefficient (™) LT

- Decortaminstion facror limir for elements! iodine remonal 0a

- PRempval coefficent for particuiatas thr'" Ses Appendix 153
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19.  Tier 2, DCD Table 15.6.5-2 (Sheet 2 of 3), pg 15.6-64

— Ineerval with operaticn of the errergeacy asbizatility svstetn
s Flow from compressed gir bortles of the emergency habitabilic 60
syzem (cfn)
»  Effeciya Hyyfiltered inleakage via ingress'agres: (cfo) -
o 0-24ihr 33
LG 4 2634
e Perirculadon flow (cfim) Mot spplicatle

20. Tier 2, DCD Table 15.6.5-3, pg 15.6-66

Table 15.8.5-3

RADIOLOGICAL CONSEQUENCES OF A
LOSS-OF-COOLANT ACCIDENT WITH CORE MELT

TEDE Da:e {rem)

Exriusion zene boandary dese (1.42 - 3.42 nr)" 248i15
Low popalation zone boundazy dose (0 - 50 days) St 2
Main conrel room dose (emergency habitability system in operation)

| — Airbomme activity eaering the eain conizsd room 4622 £ remn
~  Direc: radiazion from adjacent st:crures 0.15 rem
—  Sky-shin= .01 rem

| - Touml 473285 reir
Main contel room dese (zonnsl HVAC opersting in ke supplementak filration
modey™
- Adrbom2 activity envering the 1nain contol room ded2 21 rem
—~  Direc: radiazion from adjscent strucmures Q.13 rem
- Sky-skine 0.0% rem

| - Tow 4584 07 rem

1. This iz the 2-hour pesied Eaviog the highes: doce.
Q1T ° =] 7 2 3 hirh =

3

21. Tier 2, DCD 15.7.4.1.4, pg 15.7-3

15.7.4.1.4 Radiological Decay

The fizsion product decay time experienced prior to the fuel handling accident i3 at least
‘ 6948 hours.
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22.  Tier 2, DCD 15.7.4.4.8 and 15.7.4.5, pg 15.7-5

12.7.4.4.8 Time Available for Radicactive Decay

The dose znalysis assumes thst the fuel handling accident involves one of the first fual
azzemblies handled Ifitwere one of tha later fuel handimng operations, there iz additional decay
and a reducion in the soures term.

The dose evaluation was performed assunung 2443 hours Gecay it ovin mcidlmcrtase
1£,74.5  Offsite Dozes

Using the azsurspfions from Table 15.7-1, the caleulatad doses from the mitial refeases zre
detetmunad to be 542 rem TEDE ai the site boundary and 3-32.6 rem TEDE st the low
population zoze outer boundary. Thase desas are well within the doze guideline of 23 rexe TEDE
identified m 10 CFR Part 50.34. Tha phrsze “well within" 3 taken 23 meaning 23 percent or lass.

23. Tier 2, DCD Table 15.7.1, pg 15.7-6

Tabie 15.7-1

ASSUMPTIONS USED TO DETERMINE
FUEL HANDLING ACCIDENT RADIOLOGICAL CONSEQUENCES

Source tefIe asswnpTions

—  Core power (MWY) 3468
~  Detay ume () ’ =B
Core source tenn aftar 34=23 bowrs dacay (Ci)

1130 Seii2 10 E+05
1131 33316 E+QT
I-132 20 17 E+078
1133 Oedadid 1] Z+07
135 a1 31 E+062
Ke-85m Sl 1 30 E-04a
Kr 83 1.03 E+DS
Kr-28 =381 E+02%
Ne-13im 105 E+08
Ne-133m vt 37 E-06
Xe-333 el 62 E-0S
Xe-135m -dd1.04 E-036
Xe-i33 dedd B 0 E-O7
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Tier 2, DCD Table 15A-5, pg 15A-14

Table 15A-3

OFFSITE ATMOSPHERIC DISPERSION FACTORS (Q)

FOR ACCIDENT DOSE ANALYSIS

Site boundary 3'Q {>'m’h

0 - 2hours® 331.0x10°"
Low populazion zone 11Q (s"m.’)
0 - Shous 22505107
§ - 24dhouns +63.0m10™
24 - G6houns +813x107
96 - 720houss £.0x10°

25.

Tier 2, DCD Table 15A-6, pg 15A-15
Table 15A-6
CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS ('Q)
FOR ACCIDENT DOSE ANALYSIS
#'Q {s/m°) at HVAC Intake for the Identified Release Points™'
Plant Vent or Graund Level PORY and
PCS Air Coufainment Safetv Valve Steam Line Fuel Handling
Diffuser*® Release Paints' Relezses” Break Releases Area'®
9 - 2 hours 235.0E-3 226.0E-3 2QE-2 J4E-2 6.CE-3
2 - 8 hours 43 3E-3 1 3E-3 1.8E-2 2.0E-2 4QE-3
3 - 24 bours 4l .0E-34 <2.0=-32 T.0E-3 7.5E-3 2.0E-3
1-3day: el 0Z-4 deia] EE-2b 5.0E-3 3.5E-3 L5E-3
4 - 30 days +E5.02-4 351 3E-34 4.5E-3 3.0E-3 1.0E-3
7/Q (s’m’) at Control Room Door for the Identified Release Points™
Plant Vent or Groood Level PORY and
PCS Air Confainment Safety Valve Steam Line Fuel Haodling
Diffuser’™ Release Points'” Releazes™ Break Release: Area™
0 - 2 bours S63 OE-34 &51.0E-24 4.0E-3 4.0E-3 6.0E-3
2 - 8 bours 27 5E-4 L8754 3.2E-3 3.2E-3 4.0E-3
3 - 24 hours 233 5E-4 213584 1.2E-3 1.2E-3 20E-3
1-3day: 52884 +22 884 1.0E-3 1.0E-3 1.5E-3
4 - 30 days -l 3E-4 bl 554 8.0E-4 E.0E-4 10E-3
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26. Tier 2, DCD Technical Specification 3.9.7

3.9 REFUELING OPERATIONS

3.97 Decay Tine

| LCO 3.87 The reactor shall be subcritical for = 43383 hours.
APPLICABILITY: During movement of irradiated fuel in the reactor pressure vessel.
ACTIONS
- MOTE -
LCOD 3.0.8 is not applicabls.
CCNDITION REQUIRED ACTION COMPLETION TIME
4. Reactor subcritical Al Suspend all operations Immediately
| < £82100 hours. involving movement of
irradiated fuel inthe
reactor pressure vessel.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 35.7.1 “Yerify that the reactor has bzen subcritical for
= 40048 hours by venfication of the date and time of
subcriticality.

Prior to movement
of irradiated fuel in
the reactor vessel
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27. Tier 2, DCD Technical Specification 3.9.7 Bases, pgs B 3.9.7-1

B 3.9.7 Decay Time

BASES

BACKGROUND

The movement of iradiated fuet assembties within containment or in the
fuel handling area inside the auxiliary building requires aflowing at least
483488 hours for radioactive decay time before fus! agsembly handling can
be initiated. Curing fuesl handling, this ensures that sufiicient radioactive
decay has occurred in the event of a fuel handling accident {Reis. 1

and 23 Sufficient radicactive decay of shorl-lived fission products would
have cccumed to limit ofisite doses from the accident to within the values
regorted in Chapter 15.

APFLICABLE
SAFETY
AMNALYSES

During movement of irradiated fuel assemblies, the radioactivity decay
time is an initia} condition design parameter in the analysis of a
fuel-handting accident inside containnient or in the fuel handling area
inside the auxiliary building, as postulated by Regulatory Guide 1.183
{Ref. 1).

The fuel handling accident analysis inside coniainment or in the fuel
handling area ingide the auxiliary building is described in Reference 2.
This analysis assunies a ntinimum radioactive decay time of 423040 hours.

Radioactive decay time satisfigs Criterion 2 of 10 CFR 50.36{c}{2)(ii).

| Lco

A minimwum radioactive decay time of 48483 hours is required to ensure
that the radiological consequances of a postulated fuel handling accident
inside containment or in the fuet handling area inside the auxiliary building
are within the values calculated in Reference 2.
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28. Tier 2, DCD Technical Specification 3.9.7 Bases, pgs B 3.9.7-2

BASES

ACTIONS

LCO 3.0.8 is applicable while in MCDE 5 or 5. Since movement of
irradiated fuel assemblies with less than $00-48 hours of decay time can
oceur in MODE 6 after removing the reacior vessel head following the
reactor shutdown, the ACTIONS have baen modified by a Note slating
that LCO 3.0.8 is not applicable. ¥ moving imadiated fuel assemblies
while in MODE 8, the iuel movement is independant of shutdown reactor
operations since the reactor is already shutdown. Entering LCO 3.0.8
while in MODE 6 would not specify any action.

Al

Wilh a decay time of less than 488-48 hours, all operations involving
sovement of imadiated fuel assemblies wilhin containment or in the fuel
handling area inside the awdliary building shali be suspended immediately

to ensure that a fuel handling accident cannot occur.

The suspension of fusl movement shall not preclude completion of
movenment to gafe position.

SURVEILLANCE
REQUIREMENTS

SR 39.7.1

Yerification thal the reaclor has been suberitical for at least $88-43 hours
prior to movement of irradiated fuel in the reactor pressure vessel to the
refusiing cavity in containment or to the fust handling area inzide the
auxiliary building ensures that the design basis for the analysis of the
postulated fuel handling accident during refueling operations is met.
Specifying radicactive decay time limils the consequences of damaged
fuel rods that are postulated to result from a fuel handling accident

{Ref. 2).




