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References:
1. TSTF-490, Revision 0, "Deletion of E Bar Definition and Revision to RCS Specific

Activity Tech Spec," dated September 13, 2005.

2. Federal Register Notice of Availability published on March 19, 2007 (72 FR 12838),
Notice of Availability of Model Application Concerning Technical Specification
Improvement Regarding Deletion of E Bar Definition and Revision to Reactor
Coolant System Specific Activity Technical Specification Using the Consolidated Line
Item Improvement Process.

3. Summary of the August 8, 2014, Pre-Application Meeting to Discuss Pending
License Amendment Request Associated with the Implementation of Alternative
Source Term And Technical Specification Task Force Traveler (TSTF)-490
(TAC NOS. MF4483 AND MF4484), dated August 27, 2014.

In accordance with the provisions of Section 50.90 of Title 10 of the Code of Federal Regulations
(10 CFR), Indiana Michigan Power Company (I&M) is submitting a request for an amendment to the
Technical Specifications (TS) for Donald C. Cook Nuclear Plant (CNP), Units 1 and 2. The
proposed changes would replace the current CNP Units 1 and 2 TS 3.4.16 limit on reactor coolant
system (RCS) gross specific activity with a new limit on RCS noble gas specific activity. The noble
gas specific activity limit would be based on a new dose equivalent Xe-133 definition that would
replace the current E Bar average disintegration energy definition. In addition, the current dose
equivalent 1-131 definition would be revised to allow the use of additional thyroid dose conversion
factors.
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Additionally, I&M proposes to revise the CNP Units 1 and 2 licensing basis and TS to adopt the
alternative source term (AST) as allowed in 10 CFR 50.67. This amendment request represents full
implementation of the AST as described in U. S. Nuclear Regulatory Commission (NRC) Regulatory
Guide (RG) 1.183, "Alternative Radiological Source Terms for Evaluating Design Basis Accidents at
Nuclear Power Reactors," Revision 0. Full implementation revises the plant licensing basis to
specify the AST is used in place of the previous source term for calculating the radiological
consequences of design basis accidents (DBA). I&M performed AST analyses for the six DBAs
identified in RG 1.183 that could potentially result in significant control room (CR) and off-site
doses. These include the loss of coolant accident, main steam line break accident, fuel handling
accident, steam generator tube rupture, reactor coolant pump locked rotor, and control rod ejection
accident. The analyses for the accidents described in RG 1.183 demonstrate that use of AST
methodologies maintains post-accident CR and off-site doses within regulatory acceptance limits.
During evaluation of DBAs for AST methodology, rupture accidents for the waste gas decay tank
and volume control tank were also evaluated. The analyses for these two accidents will continue to
use AST for CR habitability but will not implement AST for off-site dose consequences.

The proposed RCS gross specific activity changes are consistent with NRC-approved Industry
Technical Specification Task Force (TSTF) Standard Technical Specification Change Traveler,
TSTF-490, Revision 0, "Deletion of E Bar Definition and Revision to Reactor Coolant System
Specific Activity Technical Specification" (Reference 1). The availability of this TS improvement
was announced in the Federal Register on March 19, 2007 (Reference 2), as part of the
Consolidated Line Item Improvement Process.

The proposed changes related to AST are consistent with RG 1.183, Regulatory Information
Summary 2006-04, "Experience with Implementation of Alternative Source Terms," and
Section 15.0.1 of the Standard Review Plan, "Radiological Consequence Analyses Using
Alternative Source Terms." This proposed amendment will modify TS requirements related to the
use of an AST in analyzing off-site and CR accident dose consequences. Upon approval, I&M will
implement this proposed change through a revision to the CNP licensing basis, including the TS
and associated Bases. TS Bases changes are informational only and, upon approval, will be made
in accordance with the TS Bases Control Program. Conforming changes will be made to the CNP
Updated Final Safety Analysis Report (UFSAR) and subsequently submitted to the NRC as part of
the regular UFSAR update process in accordance with 10 CFR 50.71(e). I&M's previously
approved CR habitability dose analysis based on AST is being revised with an updated analysis for
this submittal.

The following enclosures are provided with this letter:

* Enclosure 1, Affirmation
* Enclosure 2, Evaluation of Proposed Changes
* Enclosure 3, CNP Unit 1 TS Pages Marked to Show Proposed Changes
* Enclosure 4, CNP Unit 1 TS Bases Pages Marked to Show Proposed Changes

* Enclosure 5, CNP Unit 1 Final TS Pages
* Enclosure 6, CNP Unit 2 TS Pages Marked to Show Proposed Changes.
* Enclosure 7, CNP Unit 2 TS Bases Pages Marked to Show Proposed Changes

* Enclosure 8, CNP Unit 2 Final TS Pages



U. S. Nuclear Regulatory Commission AEP-NRC-2014-65
Page 3

* Enclosure 9, D. C. Cook AST Radiological Analyses Technical Report, prepared by Red
Wolf Associates, August 15, 2014

* Enclosure 10, D. C. Cook AST Regulatory Guide 1.183 Compliance Matrix
* Enclosure 11, D. C. Cook AST Regulatory Issue Summary 2006-04 Compliance Matrix

* Enclosure 12, D. C. Cook AST Accident Analyses Input Values Comparison Tables

* Enclosure 13, D. C. Cook AST Accident Analyses Meteorological Data

On August 8, 2014, a pre-submittal public meeting was held between I&M and the NRC in which no
regulatory decisions or commitments were made (Reference 3). In this meeting, I&M agreed to
provide meteorological data and a comparison of input values related to the analyses. This
information is included in Enclosures 12 and 13.

I&M requests approval of the proposed license amendment by October 2015. Once approved, the
amendment will be implemented within 180 days.

In accordance with 10 CFR 50.91, a copy of this application, with enclosures, is being provided to
the designated Michigan state officials.

There are no new regulatory commitments made in this letter. Should you have any questions,
please contact Mr. Michael K. Scarpello, Regulatory Affairs Manager, at (269) 466-2649.

Sincerely,

Joel P.Gebbie

Site Vice President

TLC/amp

Enclosures:

1. Affirmation
2. Evaluation of Proposed Changes
3. CNP Unit 1 TS Pages Marked to Show Proposed Changes
4. CNP Unit 1 TS Bases Pages Marked to Show Proposed Changes
5. CNP Unit 1 Final TS Pages
6. CNP Unit 2 TS Pages Marked to Show Proposed Changes
7. CNP Unit 2 TS Bases Pages Marked to Show Proposed Changes
8. CNP Unit 2 Final TS Pages
9. D. C. Cook AST Radiological Analyses Technical Report, prepared by Red Wolf Associates,

August 15, 2014
10. D. C. Cook AST Regulatory Guide 1.183 Compliance Matrix
11. D. C. Cook AST Regulatory Issue Summary 2006-04 Compliance Matrix
12. D. C. Cook AST Accident Analyses Input Values Comparison Tables
13. D. C. Cook AST Accident Analyses Meteorological Data
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c: M. L. Chawla, NRC Washington DC
J. T. King - MPSC
MDEQ- RMD/RPS
NRC Resident Inspector
C. D. Pederson, NRC Region III
A. J. Williamson - AEP Ft. Wayne, w/o enclosures
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AFFIRMATION

I, Joel P. Gebbie, being duly sworn, state that I am Site Vice President of Indiana Michigan
Power Company (I&M), that I am authorized to sign and file this request with the U. S. Nuclear
Regulatory Commission on behalf of I&M, and that the statements made and the matters set
forth herein pertaining to I&M are true and correct to the best of my knowledge, information, and
belief.

Indiana Michigan Power Company

Joel P. Gebbie
Site Vice President

SWORN TO AND SUBSCRIBED BEFORE ME

THIS i• DAY OFI/-( XLLw v 2014

My Commissn ENoiaryes4J --fi

My Commission Expires (--)",A -C-',\ - aI\5

DANIELLE BURGOYNE
Notary Public, State of Michigan

County of Berrien
My Commission Expires 04A04-2018

Acting In the County of
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Evaluation of Proposed Changes

1.0 DESCRIPTION

This letter is a request to amend Operating License Numbers DPR-58 and DPR-74 for
Donald C. Cook Nuclear Plant (CNP) Unit 1 and Unit 2, respectively. In this request, Indiana
Michigan Power Company (I&M) proposes to implement Technical Specification Task
Force (TSTF) change traveler TSTF-490, Revision 0, "Deletion of E Bar Definition and Revision
to RCS Specific Activity Tech Spec" and adopt Alternative Source Term (AST) for control room
(CR) habitability and off-site dose consequence analyses at CNP.

TSTF-490

The proposed changes would replace the current limits on primary coolant gross specific activity
with limits on primary coolant noble gas activity. The noble gas activity would be based on
DOSE EQUIVALENT Xe-133 and would take into account only the noble gas activity in the
primary coolant. The changes were approved by the U. S. Nuclear Regulatory
Commission (NRC) staff Safety Evaluation (SE), dated March 19, 2007 (72 FR 12838)
(Reference 1). TSTF change traveler TSTF-490, Revision 0, "Deletion of E Bar Definition and
Revision to RCS Specific Activity Tech Spec," was announced for availability in Reference 1 as
part of the consolidated line item improvement process (CLIIP). By memorandum from the
Chief, Licensing Processes Branch, to the Plant Licensing Branch Chiefs, dated
March 14, 2012, the NRC staff indicated that license amendment requests (LAR) related to
TSTF-490 can be accepted for review, but will be handled through the normal LAR review
process, instead of the expedited six-month CLIIP schedule.

AST

The proposed amendment will also modify the CNP licensing basis for Units 1 and 2 to adopt
the use of an AST associated with accident off-site and CR dose consequences pursuant to
Section 50.67 of Title 10 of the Code of Federal Regulations (10 CFR). This submittal
represents full implementation of AST in accordance with NRC Regulatory Guide (RG) 1.183,
"Alternative Radiological Source Terms for Evaluating Design Basis Accidents at Nuclear Power
Reactors," Revision 0 (Reference 4). The current licensing bases for the accident radiological
consequences analyses for off-site dose are based on source methodologies and assumptions
derived from Technical Information Document-14844, "Calculation of Distance Factors for
Power and Test Reactor Sites." I&M previously submitted a request and received NRC
approval for a Technical Specification (TS) amendment to implement AST methodology for the
CR habitability dose analysis (Reference 3). However, the CR habitability dose analysis is
being revised with updated information for this submittal. This submittal does not request
adoption of AST for environmental qualification of safety-related equipment.

In order to minimize the deviations from TSTF-490, this submittal will follow the format of the
TSTF model application in describing proposed changes for both TSTF-490 and AST.
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2.0 PROPOSED CHANGES

TSTF-490

Consistent with NRC-approved TSTF-490, Revision 0, the proposed TS changes:

* Revise the definition of DOSE EQUIVALENT 1-131. (Note: Because this submittal also
contains a request to implement Alternative Source Term methodology, the definition of
DOSE EQUIVALENT 1-131 is based on the Committed Dose Equivalent or Committed
Effective Dose Equivalent dose conversion factors.)

* Delete the definition of "E Bar, AVERAGE DISINTEGRATION ENERGY."

* Add a new TS definition for DOSE EQUIVALENT Xe-1 33.

* Revise LCO 3.4.16, "RCS Specific Activity" to delete references to gross specific activity;
add limits for DOSE EQUIVALENT 1-131 and DOSE EQUIVALENT Xe-133; and delete
Figure 3.4.16-1, "Reactor Coolant DOSE EQUIVALENT 1-131 Specific Activity Limit
versus Percent of RATED THERMAL POWER."

* Revise LCO 3.4.16 "Applicability" to specify the LCO is applicable in MODES 1, 2, 3, and

4.

* Modify ACTIONS Table as follows:

A. Condition A is modified to delete the reference to Figure 3.4.16-1, and define an
upper limit that is applicable at all power levels.

B. Condition B is added to provide a Condition and Required Action for
DOSE EQUIVALENT Xe-133 instead of gross specific activity. The Completion
Time is 48 hours. A Note allowing the applicability of LCO 3.0.4.c is also added,
consistent with the Note to Required Action A. 1.

C. Condition C (was condition B) is modified based on the changes to Conditions A
and B and to reflect the change in the LCO Applicability.

* Revise SR 3.4.16.1 to verify the limit for DOSE EQUIVALENT Xe-133. A Note is added,
consistent with SR 3.4.16.2 to allow entry into MODES 2, 3, and 4 prior to performance
of the SR.

* Delete SR 3.4.16.3.

The following clarifying deviations from the TSTF-490 model application published in the FR
notice are being made:

1) Reference to the NRC staff SE, dated September 27, 2006 (ADAMS ML062700612), is
changed to refer to the NRC staff SE in Reference 1, because the SE dated
September 27, 2006, that is referred to in the model application, is not publically
available. The SE posted in the Federal Register on March 19, 2007, is publically
available and approved for use.

2) For Surveillance Requirement (SR) 3.4.16.1, the TSTF-490 proposed note "Only
required to be performed in Mode 1" will not be added.
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3) The existing note for SR 3.4.16.2 will be deleted, consistent with other licensees that
have adopted TSTF-490.

AST

In addition to the changes based on TSTF-490, the following changes to TS are proposed in
conjunction with the implementation of AST methodology:

* The accident induced leakage performance criterion established by the Steam
Generator (SG) Program in Section 5.5.7.b.2 is revised to clarify that SG primary to
secondary leakage is limited to 0.25 gallon per minute (gpm) in any one SG, for a total
leakage limit of 1.0 gpm from all SGs.

* Section 5.5.9.c. is revised to increase the maximum allowable methyl iodide penetration
for the CR Emergency Ventilation charcoal adsorber from 1 percent (%) to 2.5%.

" The maximum allowable leakage rate, La at Pa, specified by the Containment Leakage
Rate Program in Section 5.5.14.c is reduced from 0.25% per day to 0.18% per day.

3.0 BACKGROUND

TSTF-490

The background for the TSTF-490 portion of this application is as stated in the model SE in the
NRC Notice of Availability, published on March 19, 2007 (72 FR 12838), the NRC Notice for
Comment, published on November 20, 2006 (71 FR 67170), and TSTF-490, Revision 0.

AST

I&M is requesting to implement the AST methodology for CNP radiological dose consequence
analyses for off-site dose analyses and update the dose analyses for CR habitability.

For the off-site doses at the Exclusion Area Boundary (EAB) and Low Population Zone (LPZ),
the current CNP licensing basis for the radiological consequences analyses of accidents
discussed in Chapter 14 of the Updated Final Safety Analysis Report (UFSAR) is based on the
criteria stated in 10 CFR 100 and 10 CFR 50, Appendix A, General Design Criterion 19, and the
methodologies prescribed in RG 1.195, "Methods and Assumptions for Evaluating Radiological
Consequences of Design Basis Accidents at Light-Water Nuclear Power Reactors."

By separate amendment request, I&M previously submitted a request and received NRC
approval for a TS amendment to implement AST methodology for the CR habitability dose
analysis (Reference 3). Therefore, the current licensing basis for the CR radiological
consequence analysis is 10 CFR 50.67, Accident Source Term. The UFSAR Chapter 14 design
basis accident (DBA) analyses are being revised to fully implement the AST methodology for
off-site dose consequences and update the CR analyses using current information.

Implementation of AST is being initiated, in part, because of technical discrepancies that have
been identified in the current licensing basis dose consequence analyses described in the
UFSAR. To resolve these discrepancies, I&M is submitting this LAR pursuant to 10 CFR 50.67
to incorporate AST methodology into the dose consequence calculations and licensing basis.
Full implementation revises the plant licensing basis to specify the AST is used in place of the
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previous source term for calculating the radiological consequences of DBAs. These analyses
for CR habitability and off-site radiological dose consequences are being updated using the AST
methodology outlined in RG 1.183. The new dose analyses being submitted for NRC review
and approval include the following accident scenarios:

" Loss of Coolant Accident (LOCA)

• Fuel Handling Accident (FHA)

* Main Steam Line Break (MSLB)

* Steam Generator Tube Rupture (SGTR)

• Locked Rotor Accident

* Control Rod Ejection (CRE)

" Waste Gas Decay Tank (WGDT) Rupture*

* Volume Control Tank (VCT) Rupture*

(* Rupture accidents for the waste gas decay tank and the volume control tank were evaluated but AST
will not be implemented for off-site dose consequence analyses. AST methodology will continue to be
applied for CR dose analyses related to these two accidents.)

RG 1.183 recommends submitting changes to the UFSAR that reflect the revised analyses or
the actual calculation documentation to the NRC staff. In lieu of providing the NRC staff with
proposed UFSAR changes or supporting DBA calculations, I&M is providing DBA calculation
summary information in Enclosure 9 and input values in Enclosures 12 and 13 to this letter.
Upon issuance of a license amendment, conforming UFSAR changes will be completed as
required by CNP procedures and submitted to the NRC staff in accordance with the regular
UFSAR update process as required by 10 CFR 50.71(e).

Implementation of TSTF-490 and AST for CNP Units 1 and 2 does not include other programs
that involve determination of integrated dose. Examples of programs, processes, or procedures
that will not use TSTF-490 definitions or AST include, but are not limited to, Environmental
Qualification of safety related equipment, Emergency Response Facility habitability, and the
Off-Site Dose Calculation Manual.

4.0 TECHNICAL ANALYSIS

TSTF-490

I&M has reviewed References 1 and 2, and the model SE published in Reference 1. I&M has
applied the methodology in Reference 1 to develop the proposed TS changes. I&M has
concluded that the justifications presented in TSTF-490, Revision 0 and the model SE prepared
by the NRC staff are applicable to CNP Units 1 and 2, and justify this amendment for the
incorporation of the changes to the CNP Unit 1 and Unit 2 TS.

AST

Pursuant to 10 CFR 50.67, I&M is submitting this LAR for approval to implement AST. This
amendment request was prepared using the guidance of RG 1.183 (Reference 4), with
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additional guidance provided in Regulatory Issue Summary (RIS) 2006-04, "Experience with
Implementation of Alternative Source Term." There are no plant modifications or changes to
plant operation associated with implementation of AST at CNP.

I&M has performed analyses to support a full implementation of the AST as defined in
RG 1.183. Full implementation revises the plant licensing basis to specify the AST in place of
the previous accident source term and establishes the Total Effective Dose Equivalent (TEDE)
dose as the new acceptance criteria. Full implementation of an AST will upgrade the existing
radiological analyses by considering the impact of all five characteristics of the AST;
radionuclide composition and magnitude, chemical and physical form of the radionuclides, and
the timing of the release.

To develop the information required for this submittal, I&M employed the vendor Red Wolf
Associates to conduct the radiological analyses. Their report, which provides technical
information regarding the five characteristics of AST and forms the basis for the new analyses,
is included as Enclosure 9 to this letter. Preparation of that report adhered to the main text and
the appropriate appendices of RG 1.183. This report is supplemented with compliance matrixes
for RG 1.183 and RIS 2006-04, presented in Enclosures 10 and 11 to this letter, respectively. In
addition, a table that compares the current licensing basis input values to the new input values
for AST is provided in Enclosure 12 to this letter.

The revised design basis dose analyses were performed using the direction of RG 1.183 with
additional guidance provided in RIS 2006-04. This single set of analyses is applicable to both
Units 1 and 2, with a limiting set of inputs applied to the analyses that is bounding for both units.
Consistent with that approach, releases from either unit consider the dose impact on all receptor
locations applicable to both units. The following UFSAR Chapter 14 accidents are evaluated:

* LOCA

• FHA

" MSLB

" SGTR

" Locked Rotor

* CRE

Additionally, accidents involving WGDT rupture and VCT rupture were evaluated even though
RG 1.183 does not include guidance for the analysis of the WGDT and VCT rupture accidents.
These events were evaluated for completeness to assess the CR TEDE doses for these events
against the acceptance criteria provided in 10 CFR 50.67. The accident analyses for WGDT
rupture and VCT rupture will not be revised to implement AST for off-site dose consequences.
However, the CR dose consequence analyses for WGDT and VCT rupture events will continue
to use the AST methodology and satisfy the acceptance criteria of 10 CFR 50.67.

The D. C. Cook AST Radiological Analysis Technical Report (Enclosure 9 to this letter) provides
all the technical information necessary to conduct an evaluation of the radiological analyses.
The report includes a description of the development of source terms, updated meteorological
data, revision of atmospheric dispersion factors, analysis of DBAs for AST, and the computer
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codes used in the analyses. The report forms the basis for this change request. A brief
description of each of the report components is provided below.

Source Term

A new source term has been developed for the reactor core using the ORIGEN-ARP code
described below. The fuel handling accident source term is derived from the core source term,
modifying the value based on the number of fuel assemblies and radial peaking factor. The
Reactor Coolant System (RCS) source term is established with input from the reactor core
source term and modeling in the GOTHIC code.

Meteorological Data and Atmospheric Dispersion Factors

During development of the new source term for these accidents, the atmospheric dispersion
factors (X/Q) utilized as inputs in the accident analyses were also revised. The dose analyses
address releases from either unit and must consider the dose impact on all receptor locations
applicable to both units. As such, X/Qs are developed for all possible release-receptor pairs,
and the values applied in the analysis reflect the most limiting combination without regard to the
unit in which the event occurs.

In developing the X/Qs, five years' worth of meteorological data is used, which meets the
guidance set forth in Regulatory Position 3.1 of RG 1.194, "Atmospheric Relative
Concentrations for Control Room Radiological Habitability Assessments at Nuclear Power
Plants." The years of meteorological data provided are based on the five most recent years that
have valid data for both the primary and shoreline towers. For these analyses, the years of
2002, 2004, 2005, 2007, and 2010 are the most recent years for which valid data is available.
The raw data for the years listed is captured in a spreadsheet for use with ARCON96 and
PAVAN. This meteorological data is provided on a compact disc as Enclosure 13 to this letter.

Prior to use, the raw meteorological data was examined to identify and flag bad or missing data
to ensure that the data used in the X/Q determination were of high quality. However, neither
RG 1.194 nor NUREG/CR-6331, "Atmospheric Relative Concentrations in Building Wakes,"
provides guidance on the valid meteorological data recovery rate required for use in determining
onsite X/Q values. Therefore, other regulatory guidance, which specifies a 90% data recovery
threshold for measuring and capturing meteorological data, was used. The 90% data recovery
rate applies to the composite of all variables needed to model atmospheric dispersion for each
potential release pathway.

Accident Analysis

CR and off-site doses are calculated for the various events using the methodology outlined in
Appendixes A, B, E, F, G, and H of RG 1.183. The dose contribution from the different
radionuclide release characteristics is determined and then combined to obtain the total dose for
the event.



Enclosure 2 to AEP-NRC-2014-65 Page 7

Computer Codes

The following computer codes are used in performing the CNP radiological dose analyses:

RADTRAD is used to determine the control room and off-site doses for each analyzed event
using the source term and X/Q inputs. The code considers the release timing, filtration, hold-up,
and chemical form of the nuclides released into the environment.

ARCON96 ((NUREG/CR-6331) is used to determine the X/Qs at the CR intakes for selected
release locations from plant meteorological data.

PAVAN provides X/Qs for various time periods at the EAB and LPZ boundaries using plant
meteorological data.

JFREQ is a program in the METD suite of programs that is used to compute the joint frequency
distribution of wind speed, wind direction, and atmospheric stability class for use as input to the
PAVAN program.

MicroShield is used to determine the direct shine dose to the operators in the CR from the
activity on the CR ventilation system filters.

ORIGEN-ARP calculates the fission product isotopic activity of the reactor core used in the
development of the core and RCS source terms.

The GOTHIC code is used to simulate the RCS purification system to determine the relative
concentrations of nuclides in the reactor coolant, and is also used to calculate the
time-dependent refueling water storage tank temperature due to back leakage from the
containment sump.

5.0 REGULATORY ANALYSIS

Precedent

The NRC has previously approved LARs for other plants to implement TSTF-490 and AST.

Submittals by the following plants to request implementation of TSTF-490 were reviewed, along
with the corresponding requests for additional information (RAI). In addition, the letters for
issuance of amendment were also reviewed to establish the final version of the approved
amendment.

* Arkansas Nuclear One
* Braidwood Station and Byron Station
* Duke Energy Carolinas
" Palo Verde Nuclear Generating Station
* Prairie Island Nuclear Generating Plant
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As a result of those reviews, a deviation was taken from TSTF-490 related to mode applicability
of surveillance requirements.

Submittals by the following plants to request implementation of AST were reviewed, along with
the corresponding RAIs. In addition, the letters for issuance of amendment were also reviewed
to establish the final version of the approved amendment.

* Arkansas Nuclear One
0 McGuire Nuclear Station
* Prairie Island Nuclear Generating Plant
* Turkey Point
* Virgil C. Summer Nuclear Station

As a result of those reviews, along with the pre-submittal public meeting between the NRC and
CNP staff, the need to prepare compliance matrixes for RG 1.183 and RIS 2006-04 was
reinforced. In addition, the reviews and meeting indicated that a comparison table of old and
new values would be helpful to the reviewers, and is therefore included as Enclosure 12 to this
letter.

TSTF-490

A description of these proposed changes and their relationship to applicable regulatory
requirements and guidance was provided in the NRC Notice of Availability published in
References 1 and 2, and TSTF-490, Revision 0.

AST

I&M proposes to revise the CNP Unit 1 and Unit 2 licensing bases and TS to adopt the AST as
allowed in 10 CFR 50.67. This amendment request represents full implementation of the AST
as described in RG 1.183. I&M performed AST analyses for the six DBAs identified in RG 1.183
that could potentially result in significant CR and off-site doses. These include the LOCA, the
MSLB accident, FHA, SGTR, RCP locked rotor, and the CRE accident. AST analyses have
also been performed for WGDT rupture and VCT rupture for evaluation of CR habitability.

Justification for the TS changes that are proposed to implement AST methodology is discussed

below:

TS Section 5.5.7.b.2

The accident induced leakage performance criterion established by the SG Program is
revised to clarify that SG primary to secondary leakage is limited to 0.25 gpm in any one
SG and 1.0 gpm total for all SGs.

Justification: The 1.0 gpm limit that previously existed in this TS is unchanged. This is
simply a clarification that the 1.0 gpm is evenly divided among the four SGs.
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TS Section 5.5.9.c.

CR Emergency Ventilation charcoal adsorber is revised to increase the maximum allowable
methyl iodide penetration from 1% to 2.5%.

Justification: The basis for the penetration value change is the dose analyses. Using a
value of 95% (adjusted to 94.05% for filter bypass) for elemental and organic
filter efficiency provides justification for increasing the penetration value. The
value of 95% filter efficiency represents a safety factor of two (i.e., 2 x 2.5%)
per RG 1.52, "Design, Inspection, and Testing Criteria for Air Filtration and
Adsorption Units of Post-Accident Engineered-Safety-Feature Atmosphere
Cleanup Systems in Light-Water-Cooled Nuclear Power Plants."

TS Section 5.5.14.c

* The maximum allowable leakage rate, La at Pa, specified by the Containment Leakage Rate
Program is reduced from 0.25% per day to 0.18% per day.

Justification: The maximum allowable containment leakage value is being lowered to 0.18%
to provide margin for the dose analyses. This is a more restrictive value, and
therefore more conservative value, for testing.

6.0 NO SIGNIFICANT HAZARDS CONSIDERATION

TSTF-490

I&M has reviewed the proposed no significant hazards consideration determination published in
Reference 1 as part of the CLIIP. I&M has concluded that the proposed determination
presented in the notice is applicable to CNP Units 1 and 2 and the determination is hereby
incorporated by reference to satisfy the requirements of 10 CFR 50.91 (a).

AST

As provided by 10 CFR 50.67, I&M is implementing the use of an AST and the dose calculation
methodology described in RG 1.183 to calculate accident doses to CR and off-site personnel
following postulated events that result in the release of radioactive material from the reactor fuel.
The AST and associated methodology define the amount, isotopic composition, physical and
chemical characteristics, and timing of radioactive material releases following postulated events.
Transport of the material to the CR and off-site is modeled, and the resulting TEDE is
determined. Regulatory acceptance criteria account for the sum of the deep-dose equivalent
(for external exposures) and the committed effective dose equivalent (for internal exposures).
In accordance with 10 CFR 50.67(b), licensees wishing to adopt an AST must apply for a
license amendment in accordance with 10 CFR 50.90.

In support of the revised analysis applying AST, TS limits for RCS and secondary system
specific activity are being revised as part of this amendment request.
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As required by 10 CFR 50.91(a), the CNP analysis of the issue of no significant hazards
consideration for adoption of AST is presented below:

1. Does the proposed amendment involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No.

There are no physical changes to the plant being introduced by the proposed changes to the
accident source term. Implementation of AST and the associated proposed TS changes and
new atmospheric dispersion factors have no impact on the probability for initiation of any DBAs.
Once the occurrence of an accident has been postulated, the new accident source term and
atmospheric dispersion factors are an input to analyses that evaluate the radiological
consequences. The proposed changes do not involve a revision to the design or manner in
which the facility is operated that could increase the probability of an accident previously
evaluated in Chapter 14 of the UFSAR.

Based on the AST analyses, there are no proposed changes to performance requirements and
no proposed revision to the parameters or conditions that could contribute to the initiation of an
accident previously discussed in Chapter 14 of the UFSAR. Plant-specific radiological analyses
have been performed using the AST methodology and new X/Qs have been established.
Based on the results of these analyses, it has been demonstrated that the CR and off-site dose
consequences of the limiting events considered in the analyses meet the regulatory guidance
provided for use with the AST, and the doses are within the limits established by 10 CFR 50.67.

Therefore, it is concluded that the proposed amendment does not involve a significant increase
in the probability or the consequences of an accident previously evaluated.

2. Does the proposed amendment create the possibility of a new or different kind of accident
from any accident previously evaluated?

Response: No.

No new modes of operation are introduced by the proposed changes. The proposed changes
will not create any failure mode not bounded by previously evaluated accidents. Implementation
of AST and the associated proposed TS changes and new X/Qs have no impact to the initiation
of any DBAs. These changes do not affect the design function or modes of operation of
structures, systems and components in the facility prior to a postulated accident. Since
structures, systems and components are operated no differently after the AST implementation,
no new failure modes are created by this proposed change. The alternative source term
change itself does not have the capability to initiate accidents.

Consequently, the proposed changes do not create the possibility of a new or different kind of

accident from any accident previously evaluated.

3. Does the proposed amendment involve a significant reduction in a margin of safety?

Response: No.
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The AST analyses have been performed using approved methodologies to ensure that analyzed
events are bounding and safety margin has not been reduced. Also, new X/Qs, which are
based on site specific meteorological data, were calculated in accordance with the guidance of
RG 1.194 to utilize more recent data and improved calculational methodologies. The dose
consequences of these limiting events are within the acceptance criteria presented in
10 CFR 50.67. Thus, by meeting the applicable regulatory limits for AST, there is no significant
reduction in a margin of safety.

Therefore, because the proposed changes continue to result in dose consequences within the
applicable regulatory limits, the proposed amendment does not involve a significant reduction in
margin of safety.

Based on the above, I&M concludes that the proposed amendment presents no significant
hazards consideration under the standards set forth in 10 CFR 50.92(c) and, accordingly, a
finding of "no significant hazards consideration" is justified.

Conclusion

In conclusion, based on the considerations discussed above, (1) there is reasonable assurance
that the health and safety of the public will not be endangered by operation in the proposed
manner, (2) such activities will be conducted in compliance with the NRC's regulations, and (3)
the issuance of the amendment will not be inimical to the common defense and security or to
the health and safety of the public.

7.0 ENVIRONMENTAL EVALUATION

TSTF-490

I&M has reviewed the environmental consideration included in the model SE published in
Reference 1 as part of the CLIIP. I&M has concluded that the staff's findings presented therein
are applicable to CNP Units 1 and 2 and the determination is hereby incorporated by reference
for this application.

AST

A review has determined that the proposed amendment would change a requirement with
respect to installation or use of a facility component located within the restricted area, as defined
in 10 CFR 20, or would change an inspection or surveillance requirement. However, the
proposed amendment does not involve (i) a significant hazards consideration, (ii) a significant
change in the types or significant increase in the amounts of any effluent that may be released
off-site, or (iii) a significant increase in individual or cumulative occupational radiation exposure.
Accordingly, the proposed amendment meets the eligibility criterion for categorical exclusion set
forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR 51.22(b), no environmental impact
statement or environmental assessment need be prepared in connection with the proposed
amendment.
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Definitions
1.1

1.1 Definitions

CHANNEL OPERATIONAL
TEST (COT)

CORE ALTERATION

CORE OPERATING LIMITS
REPORT (COLR)

DOSE EQUIVALENT 1-131

A COT shall be the injection of a simulated or actual signal
into the channel as close to the sensor as practicable to
verify OPERABILITY of all devices in the channel required for
channel OPERABILITY. The COT shall include adjustments,
as necessary, of the required alarm, interlock, and trip
setpoints required for channel OPERABILITY such that the
setpoints are within the necessary range and accuracy. The
COT may be performed by means of any series of
sequential, overlapping, or total channel steps.

CORE ALTERATION shall be the movement of any fuel,
sources, or reactivity control components, within the reactor
vessel with the vessel head removed and fuel in the vessel.
Suspension of CORE ALTERATIONS shall not preclude
completion of movement of a component to a safe position.

The COLR is the unit specific document that provides
cycle specific parameter limits for the current reload cycle.
These cycle specific parameter limits shall be determined for
each reload cycle in accordance with Specification 5.6.5.
Unit operation within these limits is addressed in individual
Specifications.

DOSE EQUIVALENT 1-131 shall be that concentration ot
I 131 (Mi•crocu.ies.gram) that alone would produe the same
thyroid dose a6s the quantity and isotopic .mi*urFe of 1 131,
1132,1,133,1,13, and 1V35 atually present. The thyroid
dose conversion factors used for this calculation shall be
those lostedun Table samef TID 14844, AEC, 1962,
"Calclatieo of Distace Factrs fo1 Poe-2r a-nd Test Reactdr
Sites," thole lipted in Table e 7- f Regulation Guid 1.109,
Rev. 1, NRC, 1 977, or thoss listed in ICRP 30, Supplerment
to Part 1, pager, 192 212, Table titled, "Com~mitted Dose
Equivalent in Target Organs or Tissues per intake Of Un~it
AEtQVALEt DOSE EQUIVALENT 1-131 shall be that
concentration of 1- 131 (microcuries per gram) that alone
would produce the same dose when inhaled as the combined
activities of iodine isotopes 1-131, 1-132. 1-133, 1-134, and I-
135 actually present. The determination of DOSE
EQUIVALENT 1-131 shall be performed using thyroid dose
conversion factors from Committed Dose Equivalent (CDE)
or Committed Effective Dose Equivalent (CEDE) dose
conversion factors from Table 2.1 of EPA Federal Guidance
Report No. 11, "Limiting Values of Radionuclide Intake and
Air Concentration and Dose Conversion Factors for
Inhalation, Submersion, and Ingestion."

I Cook Nuclear Plant Unit 1 1.1-1 Amendment No. 287



Definitions
1.1

DOSE EQUIVALENT XE-1 33 DOSE EQUIVALENT XE-1 33 shall be that concentration of
Xe-1 33 (microcuries per gram) that alone would produce the
same acute dose to the whole body as the combined
activities of noble gas nuclides Kr-85m, Kr-85, Kr-87, Kr-88,
Xe-131m, Xe-133m, Xe-133, Xe-135m, Xe-135, and Xe-138
actually present. If a specific noble gas nuclide is not
detected, it should be assumed to be present at the minimum
detectable activity. The determination of DOSE
EQUIVALENT XE-133 shall be performed using effective
dose conversion factors for air submersion listed in Table
111.1 of EPA Federal Guidance Report No. 12, 1993, "External
Exposure to Radionuclides in Air, Water, and Soil" or the
average gamma disintegration enerqies as provided in ICRP
Publication 38, "Radionuclide Transformations" or similar
source.

E AVERAGE
[DISINTEGRATION ENERGY

a-tshall be the average (weighted in propotior toot
concentration of each radfionuGlide in the reactor coolant at
the time of sampling) of the 6um of the average beta and
gamma energies per disintegration (in MeV) for isotopes,
other tha• - din es, with half lives 1•56 minutes, making up at
least 951% of the total nonieodne actiVity in the coo~lat

I Cook Nuclear Plant Unit 1 1.1-2 Amendment No. 2-87



RCS Specific Activity
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.16 RCS Specific Activity

LCO 3.4.16 The specific actiVity of the reactorF coolant Sh-all bhe within limits.
RCS DOSE EQUIVALENT 1-131 and DOSE EQUIVALENT XE-133
specific activity shall be within limits.

APPLICABILITY: MODES !a nd 2-, 1 2, 3. and 4.
/rr ' rrOaeFawr(Q

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT -------- NOTE-----
1-131-> 1.0 p-•4gr. not LCO 3.0.4.c is applicable.
within limit.

A.1 Verify DOSE EQUIVALENT Once per 4 hours
1-131 within the acceptable
region of Figure3..6.
< 60 wICi/qm.

AND 48 hours

A.2 Restore DOSE
EQUIVALENT 1-131 to
within limit.

B. DOSE EQUIVALENT ------ NOTE
XE-133 not within limit. LCO 3.0.4.c is applicable.

B.1 Restore DOSE 48 hours
EQUIVALENT XE-1 33 to
within limit.

BC.Required Action and C.1 Be in MODE 3-wit4 6 hours
associated Completion T . 600oF
Time of Condition A or B
not met. AND

I Cook Nuclear Plant Unit 1 3.4.16-1 Amendment No. 2&7



RCS Specific Activity
3.4.16

CONDITION REQUIRED ACTION COMPLETION TIME

OR
C.2 Be in MODE 5. 36 hours

DOSE EQUIVALENT
I- 131 iO-the
Urc.eptabic• egion et
Fig@ure 3.4.161.> >60
ijCi/.pm.

Gros6 Gpecific actiVity Gt
the reactOr coolant not

I Cook Nuclear Plant Unit 1 3.4.16-2 Amendment No. 2-87



RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.16.1 Verify reactor coolant g@es-DOSE EQUIVALENT 7 days
XE-1 33 specific activity I 001P 215.1 pCi/gm.

SR 3.4.16.2 NOTE
Oni'; required to be perforpm~ed in MODE-1.

Verify reactor coolant DOSE EQUIVALENT 1-131 14 days
specific activity 5 1.0 pCi/gm.

AND

Between 2 and
6 hours after a
THERMAL
POWER change
of > 15% RTP
within a 1 hour
period

RR 3.4.!6.3 NOTE

Not required to bc performed until 31 days after a
minimum of 2 effective fu1l power days and 20 days
of MODE 1 operation have elapsed since the
reactor -as last subcritical for -- 48 hours.

Deterin - from a' sample taken in MODE I after a 4184-days
m~iniMUM of 2 effectlive full power days and 20 days
of MODE 1 operation have elapsed sincc the
reactor was last SUbcr~itical for Žý 48 hourc.

I Cook Nuclear Plant Unit 1 3.4.16-3 Amendment No. 2-97



RCS Specific Activity
3.4.16
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.7 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to ensure
that SG tube integrity is maintained. In addition, the Steam Generator Program
shall include the following:

a. Provisions for condition monitoring assessments. Condition monitoring
assessment means an evaluation of the "as found" condition of the tubing
with respect to the performance criteria for structural integrity and accident
induced leakage. The "as found" condition refers to the condition of the
tubing during an SG inspection outage, as determined from the inservice
inspection results or by other means, prior to the plugging of tubes.
Condition monitoring assessments shall be conducted during each outage
during which the SG tubes are inspected or plugged to confirm that the
performance criteria are being met.

b. Performance criteria for SG tube integrity. SG tube integrity shall be
maintained by meeting the performance criteria for tube structural integrity,
accident induced leakage, and operational LEAKAGE.

1. Structural integrity performance criterion: All in-service steam
generator tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power
range, hot standby, and cool down), all anticipated transients included
in the design specification, and design basis accidents. This includes
retaining a safety factor of 3.0 against burst under normal steady state
full power operation primary-to-secondary pressure differential and a
safety factor of 1.4 against burst applied to the design basis accident
primary-to-secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the design
basis accidents, or combination of accidents in accordance with the
design and licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In the
assessment of tube integrity, those loads that do significantly affect
burst or collapse shall be determined and assessed in combination
with the loads due to pressure with a safety factor of 1.2 on the
combined primary loads and 1.0 on axial secondary loads.

2. Accident induced leakage performance criterion: The primary to
secondary accident induced leakage rate for any design basis
accident, other than a SG tube rupture, shall not exceed the leakage
rate assumed in the accident analysis in terms of total leakage rate for
all SGs and leakage rate for an individual SG. Leakage is not to
exceed 0.25 qpm for an individual SG, for a total leakage of 1 gpm for
all SGs.

I Cook Nuclear Plant Unit 1 5.5-5 Amendment No. 2-8, 2-98,320



Programs and Manuals
5.5

1
5.5 Programs and Manuals

5.5.9 Ventilation Filter Testing Program (VFTP) (continued)

ESF Ventilation System Face Velocity (fpm) Penetration (%) RH

CREV System

ESF Ventilation System

FHAEV System

NA 42.5

45.5

46.8

5

5

95

95

95

In addition, the carbon samples not obtained from test canisters shall be
prepared by either:

1. Emptying one entire bed from a removed adsorber tray, mixing the
adsorbent thoroughly, and obtaining samples at least two inches in
diameter and with a length equal to the thickness of the bed; or

2. Emptying a longitudinal sample from an adsorber tray, mixing the
adsorbent thoroughly, and obtaining samples at least two inches in
diameter and with a length equal to the thickness of the bed.

d. Demonstrate for each of the ESF systems that the pressure drop across the
combined HEPA filters and the charcoal adsorbers is less than the value
specified below when tested at the system flowrate specified below:

Delta P
(inches water gauge)ESF Ventilation System

CREV System

ESF Ventilation System

FHAEV System

Flowrate (cfm)

4

4

4

>5,400 and: <6,600

> 22,500 and < 27,500

> 27,000 and < 33,000

I Cook Nuclear Plant Unit 1 5.5-10 Amendment No. 2-7, 2-98, 35



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.14 Containment Leakage Rate Testing Pro-gram

a. A program shall establish the leakage rate testing of the containment as
required by 10 CFR 50.54(o) and 10 CFR 50, Appendix J, Option B, as
modified by approved exemptions. This program shall be in accordance
with the guidelines contained in Regulatory Guide 1.163,
"Performance-Based Containment Leak-Test Program," dated
September, 1995, as modified by the following exceptions:

1. The Type A testing Frequency specified in NEI 94-01, Revision 0,
Paragraph 9.2.3, as "at least once per 10 years based on acceptable
performance history" is modified to be "at least once per 15 years
based on acceptable performance history." This change applies only
to the interval following the Type A test performed in October 1992.

2. A one-time exception to the requirement to perform post-modification
Type A testing is allowed for the steam generators and associated
piping, as components of the containment barrier. For this case,
ASME Section XI leak testing will be used to verify the leak tightness of
the repaired or modified portions of the containment barrier. Entry into
MODES 3 and 4 following the extended outage that commenced in
1997 may be made to perform this testing.

b. The calculated peak containment internal pressure for the design basis loss
of coolant accident, Pa, is 12 psig.

c. The maximum allowable containment leakage rate, La, at Pa, shall be 0.
2-50.18% of containment air weight per day.

d. Leakage rate acceptance criteria are:

1. Containment leakage rate acceptance criterion is 1.0 La. During the
first unit startup following testing in accordance with this program, the
leakage rate acceptance criteria are 5 0.60 La for the Type B and C
tests and < 0.75 La for Type A tests.

2. Air lock testing acceptance criterion is overall air lock leakage rate is
5 0.05 La when tested at > Pa.

e. The provisions of SR 3.0.3 are applicable to the Containment Leakage Rate
Testing Program.

I Cook Nuclear Plant Unit 1 5.5-14 Amendment No. 2-97, 299



Enclosure 4 to AEP-NRC-2014-65

CNP Unit I TS Bases Pages Marked to Show Proposed Changes

(For Information Only)



RCS Pressure SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS against
overpressurization. In the event of fuel cladding failure, fission products
are released into the reactor coolant. The RCS then serves as the
primary barrier in preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure, the
continued integrity of the RCS is ensured. According to Plant Specific
Design Criterion (PSDC) 9, "Reactor Coolant Pressure Boundary"
(Ref. 1), the reactor coolant pressure boundary (RCPB) shall be
designed, fabricated, and constructed so as to have an exceedingly low
probability of gross rupture or significant uncontrolled leakage throughout
its design lifetime. The RCS, in conjunction with its control and protective
provisions, was designed to accommodate the system pressures and
temperatures attained under the expected modes of plant operation or
anticipated system interactions, and to maintain the stresses within
allowable code stress limits. Also, in accordance with PSDC 33, "Reactor
Coolant Pressure Boundary Capability" (Ref. 1), the reactor coolant
pressure boundary shall be capable of accommodating without rupture
the static and dynamic loads imposed on any boundary component as a
result of an inadvertent and sudden release of energy to the coolant. As
a design reference, this sudden release shall be taken as that which
would result from a sudden reactivity insertion such as rod ejection
(unless prevented by positive mechanical means), rod dropout, or cold
water addition.

The design pressure of the RCS is 2485 psig. During normal operation
and anticipated operational transients, RCS pressure is limited from
exceeding the design pressure by more than 10%, in accordance with
Section III of the ASME Code (Ref. 2). To ensure system integrity, all
RCS components are hydrostatically tested at 125% of design pressure,
according to the ASME Code requirements prior to initial operation when
there is no fuel in the core. Following inception of unit operation, RCS
components shall be pressure tested, in accordance with the
requirements of ASME Code, Section XI (Ref. 3).

Overpressurization of the RCS could result in a breach of the RCPB. If
such a breach occurs in conjunction with a fuel cladding failure, fission
products could enter the containment atmosphere, raising concerns
relative to limits on radioactive releases specified in 10 CFR 4-0950.67,
"Rcact&r Site CrtGifiAccident Source Term" (Ref. 4).

Cook Nuclear Plant Unit 1 B 2.1.2-1 Revision No. 0
Cook Nuclear Plant Unit 1 B 2.1.2-1 Revision No. 0



RCS Pressure SL
B 2.1.2

BASES

APPLICABILITY SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 because this SL could be
approached or exceeded in these MODES due to overpressurization
events. The SL is not applicable in MODE 6 because the reactor vessel
head closure bolts are not fully tightened, making it unlikely that the RCS
can be pressurized.

SAFETY LIMIT
VIOLATIONS

If the RCS pressure SL is violated when the reactor is in MODE 1
or 2, the requirement is to restore compliance and be in MODE 3 within
1 hour.

Exceeding the RCS pressure SL may cause immediate RCS failure and
create a potential for radioactive releases in excess of 10 CFR 4-0050.67,
"Reactor Site Criteria," limits (Ref. 4).

The allowable Completion Time of 1 hour recognizes the importance of
reducing power level to a MODE of operation where the potential for
challenges to safety systems is minimized.

If the RCS pressure SL is exceeded in MODE 3, 4, or 5, RCS pressure
must be restored to within the SL value within 5 minutes. Exceeding the
RCS pressure SL in MODE 3, 4, or 5 is more severe than exceeding this
SL in MODE 1 or 2, since the reactor vessel temperature may be lower
and the vessel material, consequently, less ductile. As such, pressure
must be reduced to less than the SL within 5 minutes. The action does
not require reducing MODES, since this would require reducing
temperature, which would compound the problem by adding thermal
gradient stresses to the existing pressure stress.

REFERENCES 1. UFSAR, Sections 1.4.2 and 1.4.6.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Article NB-7000.

3. ASME, Boiler and Pressure Vessel Code, Section XI,

Article IWX-5000.

4. 10 CFR 40050.67.

5. UFSAR, Section 7.2.

6. USAS B31.1, Standard Code for Pressure Piping, American Society
of Mechanical Engineers, 1967.

Cook Nuclear Plant Unit 1 [] 2.1.2-3 Revision No. 0



SDM
B 3.1.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

post trip return to power may occur; however, no fuel damage occurs as a
result of the post trip return to power, and THERMAL POWER does not
violate the Safety Limit (SL) requirement of SL 2.1.1.

In addition to the limiting MSLB transient, the SDM requirement must also

protect against:

a. Inadvertent boron dilution;

b. An uncontrolled rod withdrawal from subcritical or low power
condition; and

c. Rod ejection.

Each of these events is discussed below.

The boron dilution analysis covers operation during shutdown, refueling,
startup, and power operation. The purpose of the analysis is to show
that, from initiation of the event, sufficient time is available to allow the
operator to determine the cause of the dilution and to take corrective
action before the SDM is lost.

Depending on the system initial conditions and reactivity insertion rate,
the uncontrolled rod withdrawal transient is terminated by either a high
power level, high pressurizer pressure, overtemperature AT, overpower
AT, or pressurizer water level trip. In all cases, power level, RCS
pressure, linear heat rate, and the DNBR do not exceed allowable limits.

The ejection of a control rod rapidly adds reactivity to the reactor core,
causing both the core power level and heat flux to increase with
corresponding increases in reactor coolant temperatures and pressure.
The ejection of a rod also produces a time dependent redistribution of
core power.

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO SDM is a core design condition that can be ensured during operation
through control rod positioning (control and shutdown banks) and through
the soluble boron concentration.

The MSLB (Ref. 3) and the boron dilution (Ref. 4) analyses are the most
limiting analyses that establish the SDM value of the LCO. For MSLB
accidents, if the LCO is violated, there is a potential to exceed the DNBR
limit and to exceed 10 CFR 100, "ReacGtoGr Si Criteria," 50.67 limits
(Ref. 5). For the boron dilution accident, if the LCO is violated, the time

Cook Nuclear Plant Unit 1 B 3.1.1-3 Revision No. 0



SDM
B 3.1.1

assumed for operator action to terminate dilution may no longer be
applicable.

Cook Nuclear Plant Unit 1 B 3.1.1-4 Revision No. 0
Cook Nuclear Plant Unit 1 B 3.1.1-4 Revision No. 0



SDM
B 3.1.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

b. Bank position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration;

g. Isothermal temperature coefficient (ITC); and

h. Boron penalty (MODES 4 and 5 only).

Using the ITC accounts for Doppler reactivity in this calculation because
the reactor is subcritical, and the fuel temperature will be changing at the
same rate as the RCS. The boron penalty must be applied in MODES 4
and 5 since all reactor coolant pumps may be stopped in these MODES.
This extra amount of boron ensures that minimum response times are
met for the operator to diagnose and mitigate an inadvertent boron
dilution event prior to loss of SDM.

The Frequency of 24 hours is based on the generally slow change in
required boron concentration and the low probability of an accident
occurring without the required SDM. This allows time for the operator to
collect the required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES 1. UFSAR, Section 1.4.5.

2. UFSAR, Chapter 14.

3. UFSAR, Section 14.2.5.

4. UFSAR, Section 14.1.5.

5. 10 CFR 1-0050.67.

Cook Nuclear Plant Unit 1 B 3.1.1-6 Revision No. 0



RTS Instrumentation
B 3.3.1

BASES

BACKGROUND (continued)

the trip setpoint should be left adjusted to a value within the established
trip setpoint calibration tolerance band, in accordance with uncertainty
assumptions stated in the referenced setpoint methodology (as-left
criteria), and confirmed to be operating within the statistical allowances of
the uncertainty terms assigned. If the actual setting of the device is found
to have exceeded the Allowable Value the device would be considered
inoperable from a Technical Specification perspective. This requires
corrective action including those actions required by 10 CFR 50.36 when
automatic protective devices do not function as required.

During anticipated operational transients, which are those events
expected to occur one or more times during the unit life, the acceptable
limits are:

1. The Departure from Nucleate Boiling Ratio (DNBR) shall be
maintained above the Safety Limit (SL) value to prevent departure
from nucleate boiling (DNB);

2. Fuel centerline melt shall not occur; and

3. The RCS pressure SL of 2750 psia shall not be exceeded.

Operation within the SLs of Specification 2.0, "Safety Limits (SLs)," also
maintains the above values and assures that offsite dose will be within
the 10 CFR 50 and 10 CFR 100 criteria during anticipated operational
transients.

Accidents are events that are analyzed even though they are not
expected to occur during the unit life. The acceptable limit during
accidents is that offsite dose shall be maintained within an acceptable
fraction of 10 CFR 40g50.67 limits. Different accident categories are
allowed a different fraction of these limits, based on probability of
occurrence. Meeting the acceptable dose limit for an accident category is
considered having' acceptable consequences for that event.

The RTS instrumentation is segmented into four distinct but
interconnected modules as described in UFSAR, Chapter 7 (Ref. 2), and
as identified below:

1. Field transmitters or process sensors: provide a measurable
electronic signal based upon the physical characteristics of the
parameter being measured;

Cook Nuclear Plant Unit 1 B 3.3.1-3 Revision No. 0
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Containment Purge Supply and Exhaust System Isolation Instrumentation
B 3.3.6

BASES

APPLICABLE
SAFETY
ANALYSES

The safety analyses assume that the containment remains intact with
penetrations unnecessary for core cooling isolated early in the event.
The isolation of the valves isolated by this instrumentation has not been
analyzed mechanistically in the dose calculations, although its rapid
isolation is assumed. The Containment Purge Supply and Exhaust
System isolation radiation monitors act as backup to the SI signal to
ensure closing of the containment purge supply and exhaust valves.
Containment isolation in turn ensures meeting the containment leakage
rate assumptions of the safety analyses, and ensures that the calculated
accidental offsite radiological doses are below 10 CFR 4-0050.67 (Ref. 2)
limits.

The Containment Purge Supply and Exhaust System isolation
instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO requirements ensure that the instrumentation necessary to
initiate Containment Purge Supply and Exhaust System isolation, listed in
Table 3.3.6-1, is OPERABLE.

1. Manual Initiation

The LCO requires one channel per train to be OPERABLE. The
operator can initiate Containment Purge Supply and Exhaust System
isolation at any time by using either of two switches (manual
Containment Isolation - Phase A actuation or manual Containment
Spray, Containment Isolation - Phase B actuation) in either Train "A"
or Train "B" in the control room. Each switch actuates its associated
train. This action will cause actuation of components in the same
manner as any of the automatic actuation signals.

The LCO for Manual Initiation ensures the proper amount of
redundancy is maintained in the manual actuation circuitry to ensure
the operator has manual initiation capability.

Each channel consists of one switch and the interconnecting wiring to
the actuation logic. These switches are common to ESFAS
Containment Isolation, Phase A and B Manual Initiation switches.

2. Automatic Actuation Logic and Actuation Relays

The LCO requires two trains of Automatic Actuation Logic and
Actuation Relays OPERABLE to ensure that no single random failure
can prevent automatic actuation.

Automatic Actuation Logic and Actuation Relays consist of the same
features and operate in the same manner as described for ESFAS
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B 3.3.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

operation of the equipment. Actuation equipment that may not be
operated in the design mitigation mode is prevented from operation by the
SLAVE RELAY TEST circuit. For this latter case, contact operation is
verified by a continuity check of the circuit containing the slave relay.
This test is performed every 24 months. The Frequency is acceptable
based on instrument reliability and operating experience.

SR 3.3.6.6

SR 3.3.6.6 is the performance of a TADOT. This test is a check of the
Manual Initiation Function and is performed every 24 months. Each
Manual Initiation Function is tested up to, and including, the master relay
coils. A successful test of the required contact(s) of a channel relay may
be performed by the verification of the change of state of a single contact
of the relay. This clarifies what is an acceptable TADOT of a relay. This
is acceptable because all of the other required contacts of the relay are
verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. In some instances, the test includes actuation of the end
device (i.e., valves cycle).

The SR is modified by a Note that excludes verification of setpoints during
the TADOT. The Function tested has no setpoints associated with it.

The Frequency is based on the known reliability of the Function and the
redundancy available, and has been shown to be acceptable through
operating experience.

SR 3.3.6.7

A CHANNEL CALIBRATION is performed every 24 months. CHANNEL
CALIBRATION is a complete check of the instrument loop, including the
sensor. The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based on operating experience.

REFERENCES 1. UFSAR, Section 5.5.3.

2. 10 CFRI40.4450.67

3. WCAP-15376, Rev. 0, October 2000.

Cook Nuclear Plant Unit 1 B 3.3.6-8 Revision No. 0



RCS Operational LEAKAGE
B 3.4.13

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.13 RCS Operational LEAKAGE

BASES

BACKGROUND Components that contain or transport the coolant to or from the reactor
core make up the RCS. Component joints are made by welding, bolting,
rolling, or pressure loading, and valves isolate connecting systems from
the RCS.

During unit life, the joint and valve interfaces can produce varying
amounts of reactor coolant LEAKAGE, through either normal operational
wear or mechanical deterioration. The purpose of the RCS Operational
LEAKAGE LCO is to limit system operation in the presence of LEAKAGE
from these sources to amounts that do not compromise safety. This LCO
specifies the types and amounts of LEAKAGE.

Plant Specific Design Criterion 16 (Ref. 1), requires means for detecting
and, to the extent practical, identifying the source of reactor coolant
LEAKAGE. Regulatory Guide 1.45 (Ref. 2) describes acceptable
methods for selecting leakage detection systems.

The safety significance of RCS LEAKAGE varies widely depending on its
source, rate, and duration. Therefore, detecting and monitoring reactor
coolant LEAKAGE into the containment area is necessary. Quickly
separating the identified LEAKAGE from the unidentified LEAKAGE is
necessary to provide quantitative information to the operators, allowing
them to take corrective action should a leak occur that is detrimental to
the safety of the facility and the public.

A limited amount of leakage inside containment is expected from auxiliary
systems that cannot be made 100% leaktight. Leakage from these
systems should be detected, located, and isolated from the containment
atmosphere, if possible, to not interfere with RCS leakage detection.

This LCO deals with protection of the reactor coolant pressure boundary
(RCPB) from degradation and the core from inadequate cooling, in
addition to preventing the accident analyses radiation release
assumptions from being exceeded. The consequences of violating this
LCO include the possibility of a loss of coolant accident (LOCA).

APPLICABLE
SAFETY
ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses do not
address operational LEAKAGE. However, other operational LEAKAGE
is related to the safety analyses for LOCA; the amount of leakage can
affect the probability of such an event. The safety analysis for an event
resulting in steam discharge to the atmosphere assumes 150-gd pe
steam ge•nerator prima•ry to secondary LEAKAGE as the initial
GaRd4t4cn.that primary to secondary LEAKAGE from an individual SG is
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0.25 ,qpm (1.0 .qpm for all SGs) as a result of accident induced conditions.
The LCO requirement to limit primary to secondary LEAKAGE through
any one SG to less than or equal to 150 gallons per day is significantly
less than the conditions assumed in the safety analysis.
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BASES

APPLICABLE SAFETY ANALYSES (continued)

Primary to secondary LEAKAGE is a factor in the dose releases outside
containment resulting from a steam line break (SLB) accident, and- To a
lesser extent, primarV to secondary LEAKAGE is a factor in the dose
releases outside containment in other accidents or transients involving
secondary steam release to the atmosphere, such as a steam generator
tube rupture (SGTR). The leakage contaminates the secondary fluid.

The UFSAR (Ref. 3) analysis for SGTR assumes the contaminated
secondary fluid is released via the steam generator power operated relief
valves (and safety valves if their setpoint is reached) if offsite power is not
available or if the condenser steam dump system fails to operate. The
safety analysis for the SLB accident assumes !50 gpad-0.25 qpm per
steam generator (1.0 qpm for all SGs) primary to secondary LEAKAGE as
an initial condition. The dose consequences resulting from events
resulting in a steam discharge to the atmosphere are within a-small
fractien of the limits defined in 10 CFR 4-0-50.67and within GOC 19.

The RCS Operational LEAKAGE satisfies Criterion 2 of

10 CFR 50.36(c)(2)(ii).

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being indicative of
material deterioration. LEAKAGE of this type is unacceptable as the
leak itself could cause further deterioration, resulting in higher
LEAKAGE. Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and gaskets is not
pressure boundary LEAKAGE.

b. Unidentified LEAKAGE

The 0.8 gallon per minute (gpm) of unidentified LEAKAGE is allowed
as a reasonable minimum detectable amount that the containment air
particulate monitoring equipment can detect within a reasonable time
period. The limit is established for the pressurizer surge line in the
leak before break methodology. Violation of this LCO could result in
continued degradation of the RCPB, if the LEAKAGE is from the
pressure boundary.
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.16 RCS Specific Activity

BASES

BACKGROUND The maximum dose to the whole body and the thyrid that an individual at
the Site bou--ndary Gan receive for 2 hours during an accident is spec-ifileddR 10 CF.R 100 (Ref. 1). The limits OR specific actiVity ensure that the
doses are held to a sma!l fraction of the 10 CFR 100 . limits during
analyzed taransients- and-acdns

The ROS specific actiVity LCO limFits the allowable concentration level o)
rodnh-Uclides irn the reaGcto coolant. The LCO limits are established to

minimize the off-site radioactivity d'-o - ,soquenes in the event of a

steam geFearator tuba rulpte (SGTR) accident.

1131 and 9gross 6pecifi actovity. The allowable levels arc intended to
li~mit the 2 hourF dose at the site boundary to a small fraction of th~e
10- CFR 10-0- dose guideline limnits. The limits in the LCOQ are-
standardized, based On paramnetric evaluations of offsite radieaetii"
dose conseauences for twical site locations.

The paF
.. . .. . •F .. . . . .

ametric evaluations snowedl the potential ff-site dose levels fGr a
2-GTR accient ereP-; an appropriately sinm.aI! frac-tio-n of the 10 CF=R 100I
do•e guideline limits. E-ac"h evl•uaio mes a broad erage Of site
applicable atmospheric dispersion factors In a parametric evaluatin

The maximum dose that an individual at the exclusion area boundary can
receive for 2 hours following an accident, or at the low population zone
outer boundary for the radiological release duration, is specified in 10
CFR 50.67 (Ref. 1). Doses to control room operators must be limited per
GDC 19. The limits on specific activity ensure that the offsite and control
room doses are appropriately limited during analyzed transients and
accidents.

The RCS specific activity LCO limits the allowable concentration level of
radionuclides in the reactor coolant. The LCO limits are established to
minimize the dose consequences in the event of a steam line break (SLB)
or steam generator tube rupture (SGTR) accident.

The LCO contains specific activity limits for both DOSE EQUIVALENT I-
131 and DOSE EQUIVALENT XE-1 33. The allowable levels are intended
to ensure that offsite and control room doses meet the appropriate
acceptance criteria in the Standard Review Plan (Ref. 2).

APPLICABLE
SAFETY

The LCOQ li~m.ts on the Specifi activity o-f tho eaco clatensures; that
the resulting 2 hour doses at the site boundary Will not exceed asml
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ANALYSES fraction of the 10 CF•R 100 dose guideline limlitS fOIowing a SGTR

-'Id"t..'-, l-The a Im safety IaRly.IT ki. 21 assu•e• tih ..•cIiic• a-G WR.
of the ractr.A coolant at the LCO limit -;And- an; ewisting reactor cool;ant

steamn generator (SG) tube leakage rate of 150 gpd per SG. The safety
analysis assumes the specific actiVity of the seconda~' coolant at its limit
of 0.1 tCi~gm DOSE EQUIVALENT!1 131 from LCOQ 3.7.17, "SeGonda~y

The analy-is fo-.r tho S-TR accident etab,-,'-mihe the acceptance lim•itw,, fo
RCS specific actiVity.

The analysis is, for h'o e-ases of reaGOtr co-lant specific activity. •Re
case assumes specific activity at 1.0 ýtCi/gm IDOSE EQUIVALENT 1 131
wi a'rrent ie n'ncre- e infiodine•m eolti that increa-se"lAs the- I 13"1

I

activity in the reactor coolant based on an eVolution rate that is 335 times
the nremal equilibrium rate for a spike duration of 8 hours after the
aGGideRt.

The LCO limits on the specific activity of the reactor coolant ensure that
the resulting offsite and control room doses meet the appropriate SRP
acceptance criteria following a SLB or SGTR accident. The safety
analyses (Refs. 3 and 4) assume the specific activity of the reactor
coolant is at the LCO limits, and an existing reactor coolant steam
generator (SG) tube leakage rate of 0.25 qpm per SG (1 qpm for all SGs)
exists. The safety analyses assume the specific activity of the secondary
coolant is at its limit of 0.1 WCi/qm DOSE EQUIVALENT 1-131 from LCO
3.7.17, "Secondary Specific Activity."

The analyses for the SLB and SGTR accidents establish the acceptance
limits for RCS specific activity. Reference to these analyses is used to
assess changes to the unit that could affect RCS specific activity, as they
relate to the acceptance limits.

The safety analyses consider two cases of reactor coolant iodine specific
activity. One case assumes specific activity at 1.0 ICi/qm DOSE
EQUIVALENT 1-131 with a concurrent large iodine spike that increases
the rate of release of iodine from the fuel rods containing cladding defects
to the primary coolant immediately after a SLB (by a factor of 500), or
SGTR (by a factor of 335), respectively.
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BASES

APPLICABLE SAFETY ANALYSES (continued)

The second case assumes the initial reaGtor coolant iodine activi;t at
60.0 t•,i-gm DOSE EQUIVALENT! 131 due to a p•r a-cident io-d.ine
spike caused by an RCS tranisient. In both Gascs, tenbegsatvt
in the reactor coolIant assumes 10% failed fuel, Which closely equals the
LCGO limit o-f 1 OWE ýtCi/gm for gross specifiG activityý.

The aanaysi-s also assumes a loss of offsite power at the same time as the
SGTR event. The SGTR causes a reduction in react•or . colant in.
The reduction initiates a reactor trip fromn a loW pros u---e pressure
signal Or an RCS Aoveremperature AT signal.

The Go•iRident loss of offs.te power causes the steam dump valves to
icese to protect the ondenrser. The rie in pre se On the ruptuFed SG

discharges radioactively contaminated steam to- the atmosphere through
the SG pewer perated ieief valves and theo mcain steam safety valves,
(if their setpoint is reached). The unaffected SGs remove core decay
heat by venting steam to the atmosphre until the sooldown ends-.

The safety analysis, shows the radiological consequQmens, o~f an SGT-R
acidet are withinR a small fratior of the Reference 1 dose guideline

limis. Opefaction with iodine specific activity levels greater than the LCA
limit is permissible, if the activity levels do not eXceed the !imits shown in
Figure 3.4.165 1, in the applicable specification, for more than 18 hours.
The safety analysis has poe accident iodiRe spiking levels up to
60.0 csri/gm DOSE EQUIVALENT 1s131 and, fto the concurrent iodine
spike case, has a linear increasing DOSE EQUIVALENT I '131 level
beginning immediately after the accident and reachinw aiu level

The remainder of the above limit permissible iodine levels shownn
Figure 3.4.16 1 are acceptable because of the low probability of a SGTR
accident occurring during the established 48 hour time limit. The
occurrence oef _An SGTR accident at these permissible levelss could
i ncrease the site boundar,' dose levels, but still be within 10 CFR 100
dose guideline limits.

RCS Specific Actiity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii.

The second case assumes the initial reactor coolant iodine activity at 60.0
iuCi/cim DOSE EQUIVALENT 1-131 due to an iodine spike caused by a
reactor or an RCS transient prior to the accident. In both cases, the noble
gas specific activity is assumed to be 215.1 wCi/am DOSE EQUIVALENT
XE-133.

The SGTR analysis assumes a rise in pressure in the ruptured SG which
causes radioactively contaminated steam to discharge to the atmosphere
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through the power operated relief valves or the main steam safety valves.
The atmospheric discharge stops when the primary to secondary leakage
is halted via operator action. The unaffected SG removes core decay
heat by venting steam until Residual Heat Removal (RHR) system entry
conditions are reached.

The SLB radiological analysis assumes that offsite power is lost at the
same time as the pipe break occurs outside containment. The affected
SG blows down completely and steam is vented directly to the
atmosphere. The unaffected SG removes core decay heat by venting
steam to the atmosphere until RHR system entry conditions are reached.

Operation with iodine specific activity levels greater than the LCO limit is
permissible, if the activity levels do not exceed 60.0 JCi/qm for more than
48 hours.

The limits on RCS specific activity are also used for establishing
standardization in radiation shielding and plant personnel radiation
protection practices.

RCS specific activity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The ipecific iodine activity is limited to 1.0 ýLigm DOSE EQUIVA IlENT
11 E31, and the gros specific activity in the reactor coolantis limited to the
number of tCigogm equal to 100 divided by F= (average disintegraio
cnRegy of the suim of the average beta and gamma energies of th
coolant nuclides). The limnit On DOSE EQUIVALENT 1 131 enSUres the
2 hour thyroid- dos-e to An individi al at the site boni da~y during the Design

The iodine specific activity in the reactor coolant is limited to 1.0 ujCi/gm
DOSE EQUIVALENT 1-1 31, and the noble gas specific activity in the
reactor coolant is limited to 215.1 tJCi/.qm DOSE EQUIVALENT XE-1 33.
The limits on specific activity ensure that offsite and control room doses
will meet the appropriate SRP acceptance criteria (Ref. 2).

The SLB and SGTR accident analyses (Refs. 3 and 4) show that the
calculated doses are within acceptable limits. Violation of the LCO may
result in reactor coolant radioactivity levels that could, in the event of a
SLB or SGTR, lead to doses that exceed the SRP acceptance criteria
(Ref. 2).
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BASES

LCO (continued)

Basis Accident (DBDA) will be a smnal! fraction of thc allowed thyroid dose.
The limit OR gro6 ssPC cific activity ensures the 2 huwhol bdy dose to
an individual at the site bOUnda~' during the DB3A will be a small fraction
oef the- _A4loAwed whole body dose.

The STR acident analysis (Ref. 2) shows that the 2 hour site beundwy
dose levels are within accoptable limits. Viol4ationm of the LCO( may result
in reator cooan1;t radioactivity levels that couldI, intheQ eent of an SG;TR,

lead to site boundary doesez tha;t exceed th 0CR 100 dose guideline
Uamitf;

APPLICABILITY in MODES 1 and 2, and in MODE 3 with RCS average temperature
'o 5000 , perat; within the LCOh limits for [DOSE EQUIVALENT 1 131

and gr•o6 specific activity are necess,,' t contain the potential

GGRIegueR~ue. G+ iii ak-4-M +G- WIiliuuA.0i"Rteauptabie site uuR-nuziiyaF dese
values.

FOr operation in MODE 3 With RCS aVerage temperature 45000F, and i
MODES 4 and 5, the release of radioactivity in the event of aSGTR is
unlIKely GIRce m-e GaturaiUo pressure OT tnc reactor cooiant is Delow thc
lift pressure settings of the main s6te-am safety valves.

In MODES 1, 2, 3, and 4, operation within the LCO limits for DOSE
EQUIVALENT 1-131 and DOSE EQUIVALENT XE-1 33 is necessary to
limit the potential consequences of a SLB or SGTR to within the SRP
acceptance criteria (Ref. 2).

In MODES 5 and 6, the steam generators are not being used for decay
heat removal, the RCS and steam generators are depressurized, and
primary to secondary leakage is minimal. Therefore, the monitoring of
RCS specific activity is not required.

ACTIONS A.1 and A.2

Wimth the DOSE EQUIVALENST!1 131 greater than the LCO limit, samples
at in~pterploos o-f 4 hours must be taken to verify that the limits oA
Figure 3.4.16 1 are net eXceeded. An isotopic analysis of a reactor
coolant sample must be pe~fGrmed for at least I1131, 1 133, and 1 135.
The Completion Time of 4 hor isrqurd to btin and analyze
sample. Sampling is done to centinue to provide a trend.

The DOSE EQUIVALENT 1 131 must be restored to within limits within
48 hours. The Complotion Time of 48 husis reaquired, if the limit
violation resulted- from normal io-dinme smiking.
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A Nte ermts he se f te pvisonsGf =QO3.0.4.G. This ammo"'ance

pWrits the Dpplicable MODE(S) while relying on the ACTIONS.
This alsofancc i4 acceptable due to the significant onRpecatiG ic
icoirpvated int the 6peCific actiVity limit, the low probability of an event
Which is inmiting due to exceeding this imit, and the ability to resto
transient specific actiVity xurin while the unit remains at, or
proieds to prer r

With the DOSE EQUIVALENT 1-131 greater than the LCO limit, samples
at intervals of 4 hours must be taken to demonstrate that the specific
activity is 5 60.0 WCi/cim. The Completion Time of 4 hours is required to
obtain and analyze a sample. Sampling is continued every 4 hours to
provide a trend.

The DOSE EQUIVALENT 1-131 must be restored to within limit within 48
hours. The Completion Time of 48 hours is acceptable since it is
expected that, if there were an iodine spike, the normal coolant iodine
concentration would be restored within this time period. Also, there is a
low probability of a SLB or SGTR occurring duringq this time period.

A Note permits the use of the provisions of LCO 3.0.4.c. This allowance
permits entry into the applicable MODE(S), relying on Required Actions
A.1 and A.2 while the DOSE EQUIVALENT 1-131 LCO limit is not met.
This allowance is acceptable due to the significant conservatism
incorporated into the specific activity limit, the low probability of an event
that is limiting due to exceeding this limit, and the ability to restore
transient-specific activity excursions while the plant remains at, or
proceeds to, power operation.

B.1

With the DOSE EQUIVALENT XE-133 greater than the LCO limit, DOSE
EQUIVALENT XE-133 must be restored to within limit within 48 hours.
The allowed Completion Time of 48 hours is acceptable since it is
expected that, if there were a noble gas spike, the normal coolant noble
gas concentration would be restored within this time period. Also, there is
a low probability of a SLB or SGTR occurring during this time period.

A Note permits the use of the provisions of LCO 3.0.4.c. This allowance
permits entry into the applicable MODES(S), relying on Required Action
B.1 while the DOSE EQUIVALENT XE-133 LCO limit is not met. This
allowance is acceptable due to the significant conservatism incorporated
into the specific activity limit, the low probability of an event which is
limiting due to exceeding this limit, and the ability to restore transient-
specific activity excursions while the plant remains at, or proceeds to,
power operation.
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BASES

ACTIONS (continued)

8.4

if any Rcquircd Action and aGGociated Completion
not mnet, if the DOSE EQUIVALENT!1 131 is in thc
Figure 3.4.16 1, or if gross specsific actiVit,' of the F

Time of Condition A is
unacceptable region et

eastor coolant is not

temperatue .. 5000F With;n 6 hour.. The CompletioR Time of 6 hours is
reasonable, based on operating experiencGe, to reac~h A.O.DE 32 below
500'F from full power conditionS in an orderly mnanner and without
challenging unit systems.

C.1 and C.2

If the Required Action and associated Completion Time of Condition A or
B is not met, or if the DOSE EQUIVALENT 1-131 is > 60.0 IJCi/qm, the
reactor must be brought to MODE 3 within 6 hours and MODE 5 within 36
hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.4.16.1
REQUIREMENTS

SR 3.4.16.1 requires performing a gamma isotopic analysis as a measure
of the gobss specific activity of the reactor coolant at least one evef
7- days;. While basically a quantitative measure Of radionuclides with1w halt
lives longer than 15 minutes, e)(cluding oedines, this measurement is the
su~m of the degassed gamma activities and the gaseous gamma activities

inthe sample taken. Th.ic S;Rclac provides an indicatin o fany
increase GG igrsspecific activity.

Trending the results of this Surveillance allows proper remedial actionR to
be taken before reaching the LCO limit under normnal operatfing
conditions. The 7- day Frequency considers the unlikelihood of a gross
fuel failure during the time.

SR 3.4.16.1 requires performing a gamma isotopic analysis as a measure
of the noble gas specific activity of the reactor coolant at least once every
7 days. This measurement is the sum of the degassed gamma activities
and the gaseous gamma activities in the sample taken. This Surveillance
provides an indication of any increase in the noble gas specific activity.

Trending the results of this Surveillance allows proper remedial actionto
be taken before reaching the LCO limit under normal operating
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BASES

SURVEILLANCE REQUIREMENTS (continued)

conditions. The 7-day Frequency considers the low probability of a gross
fuel failure during this time.

Due to the inherent difficulty in detecting Kr-85 in a reactor coolant
sample due to masking from radioisotopes with similar decay energies,
such as F-18 and 1-134, it is acceptable to include the minimum
detectable activity for Kr-85 in the SR 3.4.16.1 calculation. If a specific
noble gas nuclide listed in the definition of DOSE EQUIVALENT XE-1 33
is not detected, it should be assumed to be present at the minimum
detectable activity.

A Note modifies the SR to allow entry into and operation in MODE 4,
MODE 3, and MODE 2 prior to performing the SR. This allows the
Surveillance to be performed in those MODES, prior to entering MODE 1.

SR 3.4.16.2

This Surveillnc r 5uie thc verfification that the rcactor coolant DOSE

aGceMplishcd by performing an iotopi- analysis of a FcactI. cOolant
•A

Thpie. -+-uHeI allanc iiaRe is perrmed ture ioine-1 seIi Tivity RUre Imaine
remains within limit during normal operation and following fast power
changes when fudel failure is more apt to occur. The 14 day Frequency i6
adequate to trend changes in the iodine activity level, considering gross
activity is m onitored every 7 days. The Frequency, between 2 and
6 hours after a power change > 15% RTP within a 1 hour period, is
established because the iodine levels peak during this time following fuel
failure; samples at other times would provide inaccurate results.

This Surveillance is performed to ensure iodine specific activity remains
within the LCO limit during normal operation and following fast power
changes when iodine spiking is more apt to occur. The 14-day Frequency
is adequate to trend changes in the iodine activity level, considering noble
gas activity is monitored every 7 days. The Freguency. between 2 and 6
hours after a power change > 15% RTP within a 1 hour period, is
established because the iodine levels peak during this time following
iodine spike initiation: samples at other times would provide inaccurate
results.

The Note modifies this SR to allow entry into and operation in MODE 4.
MODE 3. and MODE 2 prior to performing the SR. This allows the
Surveillance to be performed in those MODES, prior to entering MODE 1.
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BASES

I SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.6 73.

A, radiochemical analysis forF E eeriat is required ever; 184 days-
with the unit Opcrating in MDE , 1 ""ulibrium conditions. The E
doatermination hdiretly relates tos thc16C And is required to Vcrif unit

operati;on within the .p..ified gross actiVitY LCO limit. The analhss, forI
is a measur8emet of the average energies per disintegratmon for isotopes

ih half lives longer than 15 m~inutes, excluding iodines. The FrequencY
of 181 days reogies-does not change rapidly.

This SR has beep modified by a Note that indicates Gampling is o
required to be pepomed until 31 days after a minimum of 2 effective full
pewor days and 20 days of MODE 1 operation have elapsed since the
reato;r warg;s last subcritical for at least 48 hourps. Thir, ensures that the

radoasivematerials are at equilibrium iso thoe -;analysis for E i
representative and not skewed by a c~rud- burst or ether similar abnormal .
eve~t

REFERENCES 1. 10CFR 100.11.

1. 10 CFR 50.67.

2. Standard Review Plan (SRP) Section 15.0.1 "Radiological
Consequence Analyses Usinq Alternative Source Terms."

3.2,-UFSAR, Section 14.2.4.

4. UFSAR, Section 14.2.5.
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SG Tube Integrity
B 3.4.17

BASES

APPLICABLE The steam generator tube rupture (SGTR) accident is the limiting design
SAFETY basis event for SG tubes and avoiding an SGTR is the basis for this
ANALYSES Specification. The analysis of an SGTR event assumes a bounding

primary to secondary LEAKAGE rate equal to the operatiaRal accident
induced LEAKAGE rate limits in LCO 3.4.13, "RCS Opcration-l
LEAKAGE," of 0.25 apm (1.0 qpm for all SGs) plus the leakage rate
associated with a double-ended rupture of a single tube. The accident
analysis for an SGTR assumes the contaminated secondary fluid is only
briefly released to the atmosphere via the SG power operated relief
valves.

The analysis for design basis accidents and transients other than an
SGTR assumes the SG tubes retain their structural integrity (i.e., they are
assumed not to rupture.) In these analyses, the steam discharge to the
atmosphere is based on 150 gpd-the total primary to secondary
LEAKAGE from an individual SG of 0.25 ,qpm (1.0 qpm for all SGs)peF
SG p.ima.'- teo 8eonda; L I-- a an =initil sandition.as a result of
accident induced conditions. For accidents that do not involve fuel
damage, the primary coolant activity level of DOSE EQUIVALENT 1-131
is assumed to be equal to the LCO 3.4.16, "RCS Specific Activity," limits.
For accidents that assume fuel damage, the primary coolant activity is a
function of the amount of activity released from the damaged fuel. The
dose consequences of these events are within the limits of GDG 19 (Ref
2-)-10 CFR 400-50.67 (Ref. 3) r the ItIcRC approved licensing ba-is (-e-/,
a small fractlion of thesolmt)

Steam generator tube integrity satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO The LCO requires that SG tube integrity be maintained. The LCO also
requires that all SG tubes that satisfy the plugging criteria be plugged in
accordance with the Steam Generator Program.

During an SG inspection, any inspected tube that satisfies the Steam
Generator Program plugging criteria is removed from service by plugging.
If a tube was determined to satisfy the plugging criteria but was not
plugged, the tube may still have tube integrity.

In the context of this Specification, an SG tube is defined as the entire
length of the tube, including the tube wall, between the tube-to-tubesheet
weld at the tube inlet and the tube-to-tubesheet weld at the tube outlet.
The tube-to-tubesheet weld is not considered part of the tube.

An SG tube has tube integrity when it satisfies the SG performance
criteria. The SG performance criteria are defined in Specification 5.5.7,
"Steam Generator Program," and describe acceptable SG tube
performance. The Steam Generator Program also provides the
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SG Tube Integrity
B 3.4.17

evaluation process for determining conformance with the SG performance
criteria.
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SG Tube Integrity
B 3.4.17

BASES

LCO (continued) There are three SG performance criteria: structural integrity, accident
induced leakage, and operational LEAKAGE. Failure to meet any one of
these criteria is considered failure to meet the LCO.

The structural integrity performance criterion provides a margin of safety
against tube burst or collapse under normal and accident conditions, and
ensures structural integrity of the SG tubes under all anticipated
transients included in the design specification. Tube burst is defined as,
"The gross structural failure of the tube wall. The condition typically
corresponds to an unstable opening displacement (e.g., opening area
increased in response to constant pressure) accompanied by ductile
(plastic) tearing of the tube material at the ends of the degradation." Tube
collapse is defined as, "For the load displacement curve for a given
structure, collapse occurs at the top of the load versus displacement
curve where the slope of the curve becomes zero." The structural integrity
performance criterion provides guidance on assessing loads that have a
significant effect on burst or collapse. In that context, the term
"significant" is defined as "An accident loading condition other than
differential pressure is considered significant when the addition of such
loads in the assessment of the structural integrity performance criterion
could cause a lower structural limit or limiting burst/collapse condition to
be established." For tube integrity evaluations, except for circumferential
degradation, axial thermal loads are classified as secondary loads. For
circumferential degradation, the classification of axial thermal loads as
primary or secondary loads will be evaluated on a case-by-case basis.
The division between primary and secondary classifications will be based
on detailed analysis and/or testing.

Structural integrity requires that the primary membrane stress intensity in
a tube not exceed the yield strength for all ASME Code, Section III,
Service Level A (normal operating conditions) and Service Level B (upset
or abnormal conditions) transients included in the design specification.
This includes safety factors and applicable design basis loads based on
ASME Code, Section III, Subsection NB (Ref. 4) and Draft Regulatory
Guide 1.121 (Ref. 5).

The accident induced leakage performance criterion ensures that the
primary to secondary LEAKAGE caused by a design basis accident, other
than an SGTR, is within the accident analysis assumptions. The accident
analysis assumes that accident induced leakage does not exceed-l-50
gpd-peF-SG 0.25 qpm per SG (1.0 qpm for all SGs). The accident
induced leakage rate includes any primary to secondary LEAKAGE
existing prior to the accident in addition to primary to secondary
LEAKAGE induced during the accident.

Cook Nuclear Plant Unit 1 B 3.4.17-4 Revision No. 26
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SG Tube Integrity
B 3.4.17

BASES

REFERENCES 1. NEI 97-06, "Steam Generator Program Guidelines."

2. 10 C-R 50 Appendix A, GDC !9.Not Used

3. 10 CFR-14-050.67.

4. ASME Boiler and Pressure Vessel Code, Section III, Subsection NB.

5. Draft Regulatory Guide 1.121, "Basis for Plugging Degraded Steam
Generator Tubes," August 1976.

6. EPRI, "Pressurized Water Reactor Steam Generator Examination
Guidelines."
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Containment
B 3.6.1

BASES

BACKGROUND (continued)

d. The sealing mechanism associated with each containment
penetration (e.g., welds, bellows, or O-rings) is OPERABLE (i.e.,
OPERABLE such that the containment leakage limits are met).

APPLICABLE The safety design basis for the containment is that the containment must
SAFETY withstand the pressures and temperatures of the limiting Design Basis
ANALYSES Accident (DBA) without exceeding the design leakage rates.

The DBAs that result in a challenge to containment OPERABILITY from
high pressures and temperatures are a LOCA and a steam line break
(Ref. 2). In addition, release of significant fission product radioactivity
within containment can occur from a LOCA (Ref. 2) or a rod ejection
accident (Ref. 3). In the DBA analyses, it is assumed that the
containment is OPERABLE such that, for the DBAs involving release of
fission product radioactivity, release to the environment is controlled by
the rate of containment leakage. The containment was- is designed with
an allowable leakage rate of 0-2-50.18% of containment air weight per day
(Ref. 4). This leakage rate, used in the evaluation of offsite doses
resulting from accidents, is defined in 10 CFR 50, Appendix J, Option B
(Ref. 1), as La: the maximum allowable containment leakage rate at the
calculated peak containment internal pressure (Pa) resulting from the
limiting design basis LOCA. The allowable leakage rate represented by
La forms the basis for the acceptance criteria imposed on all containment
leakage rate testing. La is assumed to be 0250.18% per day in the safety
analysis at Pa = 12 psig (Ref. 4).

Satisfactory leakage rate test results are a requirement for the
establishment of containment OPERABILITY.

The Containment satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Containment OPERABILITY is maintained by limiting leakage to - 1.0 La,
except prior to the first startup after performing a required Containment
Leakage Rate Testing Program leakage test. At this time the applicable
leakage limits must be met.

Compliance with this LCO will ensure a containment configuration,
including equipment hatches, that is structurally. sound and that will limit
leakage to those leakage rates assumed in the safety analysis.

Individual leakage rates specified for the containment air lock (LCO 3.6.2)
are not specifically part of the acceptance criteria of 10 CFR 50,
Appendix J. Therefore, leakage rates exceeding these individual limits
only result in the containment being inoperable when the leakage results
in exceeding the overall acceptance criteria of 1.0 La.
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Containment Air Locks
B 3.6.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2 Containment Air Locks

BASES

BACKGROUND Containment air locks form part of the containment pressure boundary
and provide a means for personnel access during all MODES of
operation.

Each air lock is nominally a right circular cylinder, approximately 10 ft in
diameter, with a door at each end. The doors are interlocked to prevent
simultaneous opening. During periods when containment is not required
to be OPERABLE, the door interlock mechanism may be disabled,
allowing both doors of an air lock to remain open for extended periods
when frequent containment entry is necessary. Each air lock door has
been designed and tested to certify its ability to withstand a pressure in
excess of the maximum expected pressure following a Design Basis
Accident (DBA) in containment. As such, closure of a single door
supports containment OPERABILITY. Each of the doors contains double
gasketed seals and local leakage rate testing capability to ensure
pressure integrity. To effect a leak tight seal, the air lock design uses
pressure seated doors (i.e., an increase in containment internal pressure
results in increased sealing force on each door).

Each personnel air lock is provided with limit switches on both doors that
provide local indication of door position. Additionally, a control room
alarm is provided for each air lock to alert the operator whenever an air
lock door is open for greater than approximately 5 minutes.

The containment air locks form part of the containment pressure
boundary. As such, air lock integrity and leak tightness is essential for
maintaining the containment leakage rate within limit in the event of a
DBA. Not maintaining air lock integrity or leak tightness may result in a
leakage rate in excess of that assumed in the unit safety analyses.

APPLICABLE
SAFETY
ANALYSES

The DBAs that result in a release of radioactive material within
containment are a loss of coolant accident and a rod ejection accident
(Refs. 1 and 2). In the analysis of each of these accidents, it is assumed
that containment is OPERABLE such that release of fission products to
the environment is controlled by the rate of containment leakage. The
containment was-is designed with an allowable leakage rate of G--.250.18%
of containment air weight per day (Ref. 3). This leakage rate is defined in
10 CFR 50, Appendix J, Option B (Ref. 4), as La = O-•-.-0.18% of
containment air weight per day, the maximum allowable containment
leakage rate at the calculated peak containment internal pressure
Pa = 12 psig following

Cook Nuclear Plant Unit 1 B 3.6.2-1 
Revision No. 0
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SGSVs
B 3.7.2

BASES

APPLICABLE SAFETY ANALYSES (continued)

Coolant System (RCS) cooldown. With a loss of offsite power, the
response of mitigating systems is delayed. Significant single failures
considered include failure of an SGSV to close.

The SGSVs serve only a closed safety function and remain open during
power operation. These valves operate during a SLB and steam
generator tube rupture.

The SGSVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO requires that four SGSVs in the steam lines be OPERABLE.
The SGSVs are considered OPERABLE when the isolation times are
within limits, and they close on an isolation actuation signal.

This LCO provides assurance that the SGSVs will perform their design
safety function to mitigate the consequences of accidents that could reul
in-such that offsite exposures comparable to a small fr#actin of are less
than 10 CFR 4-00-50.67 (Ref. 3) limits.

APPLICABILITY The SGSVs must be OPERABLE in MODE 1, and in MODES 2 and 3
except when closed, when there is significant mass and energy in the
RCS and steam generators. When the SGSVs are closed, they are
already performing the safety function.

In MODE 4, the steam generator energy is low, thus the probability of a
SLB is low.

In MODE 5 or 6, the steam generators do not contain much energy
because their temperature is below the boiling point of water; therefore,
the SGSVs are not required for isolation of potential high energy
secondary system pipe breaks in these MODES.

ACTIONS A. 1

With one SGSV inoperable in MODE 1, action must be taken to restore
OPERABLE status within 8 hours. Some repairs to the SGSV can be
made with the unit hot. The 8 hour Completion Time is reasonable,
considering the low probability of an accident occurring during this time
period that would require a closure of the SGSVs.

B.1

If the SGSV cannot be restored to OPERABLE status within 8 hou'rs, the
unit must be placed in a MODE in which the LCO does not apply. To
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SGSVs
B 3.7.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

The Frequency is in accordance with the Inservice Testing Program.

This test is conducted in MODE 3 with the unit at operating temperature
and pressure. This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the SR. This allows a delay of
testing until MODE 3, to establish conditions consistent with those under
which the acceptance criterion was generated.

SR 3.7.2.2

This SR verifies that each SGSV can close on an actual or simulated
actuation signal. This Surveillance is normally performed upon returning
the unit to operation following a refueling outage. The Frequency of
SGSV testing is every 24 months. The 24 month Frequency for testing is
based on equipment reliability. Operating experience has shown that
these components usually pass the Surveillance when performed at the
24 month Frequency. Therefore, this Frequency is acceptable from a
reliability standpoint.

REFERENCES 1. UFSAR, Section 10.2.

2. UFSAR, Section 14.2.5.

3. 10 CFR 400.150.67.

4. Technical Requirements Manual

5. ASME, Operations and Maintenance Standards and Guides
(OM Codes).
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ESF Ventilation System
B 3.7.12

B 3.7 PLANT SYSTEMS

B 3.7.12 Engineered Safety Features (ESF) Ventilation System

BASES

BACKGROUND The ESF Ventilation System filters air from the enclosures for the ESF
equipment (containment spray pump, residual heat removal (RHR) pump,
safety injection pump, RHR heat exchanger, containment spray heat
exchanger, and reciprocating and centrifugal charging pump enclosures)
during normal operation, transients, and accidents. The ESF Ventilation
System, in conjunction with other systems, also provides adequate
cooling in the ESF enclosure areas.

The ESF Ventilation System consists of two independent and redundant
trains. Each train consists of a roll media roughing filter, a high efficiency
particulate air (HEPA) filter, an activated charcoal adsorber section for
removal of gaseous activity (principally iodines), and a fan. Ductwork,
valves or dampers, and instrumentation also form part of the system.

The design of each train includes a bypass of the charcoal adsorber
section. There are two independent air operated, fail-closed, dampers in
the charcoal adsorber section bypass. These dampers are arranged in
parallel. Normally, one train is in operation, directing the exhaust air
through the roughing and HEPA filters, bypassing the charcoal adsorber
section, and discharging it to the unit vent, while the other train is in
standby. In the event of a Phase B isolation (Containment
Pressure - High High) signal: a) for the standby train, the fan
automatically starts (via a containment spray pump closed breaker
signal); and b) for both the operating and standby trains, the charcoal
adsorber section bypasses are automatically closed and the air is
directed through the charcoal adsorber section in addition to the roughing
and HEPA filters. The standby train also starts on any train related ESF
system pump start signal, or upon receipt of a Safety Injection signal.
The roughing filters remove any large particles in the air, and any
entrained water droplets present, to prevent excessive loading of the
HEPA filters and charcoal adsorbers.

The ESF Ventilation System is discussed in UFSAR, Section 9.9.3.1
(Ref. 1).

APPLICABLE
SAFETY
ANALYSES

The design basis of the ESF Ventilation System is established by the
large break LOCA. The system evaluation assumes leakage from the
Emergency Core Cooling System (ECCS) and Containment Spray
System components during the recirculation mode. IR s'-ha
easeAlthouqh not credited in dose consequence analyses, the system will
assist in limits-limiting_radioactive release to within the 10 CFR 440-50.67
(Ref. 2) limits and to 5 rem total effective dose equivalent (TEDE) for
control room

Cook Nuclear Plant Unit 1 B 3.7.12-1 Revision No. 0
Cook Nuclear Plant Unit 1 B 3.7.12-1 Revision No. 0



ESF Ventilation System
B 3.7.12

BASES

APPLICABLE SAFETY ANALYSES (continued)

operators (Ref. 3). The analysis of the effects and consequences of a
large break LOCA is presented in Reference 4.

The ESF Ventilation System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Two independent and redundant trains of the ESF Ventilation System are
required to be OPERABLE to ensure that at least one is available,
assuming that a single failure disables the other train coincident with loss
of offsite power. Total system failure could result in the atmospheric
release from the ESF enclosure areas exceeding 10 CFR 440-50.67 limits
in the event of a Design Basis Accident (DBA).

ESF Ventilation System is considered OPERABLE when the individual
components necessary to maintain the ESF enclosure areas filtration are
OPERABLE in both trains.

An ESF Ventilation System train is considered OPERABLE when its
associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorbers are not excessively restricting
flow, and are capable of performing their filtration functions; and

c. Ductwork, valves, and dampers are OPERABLE and air flow can be
maintained.

In addition, a train is allowed to be operating since, if a loss of power
occurs, it will automatically restart when power is restored.

The LCO is modified by a Note allowing the ESF enclosure 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 consist of stationing a dedicated individual at the opening who is
in continuous communication with the control room. This individual will
have a method to rapidly close the opening when a need for ESF
enclosure isolation is indicated.

APPLICABILITY In MODES 1, 2, 3, and 4, the ESF Ventilation System is required to be
OPERABLE consistent with the OPERABILITY requirements of the
ECCS.

In MODE 5 or 6, the ESF Ventilation System is not required to be
OPERABLE since the ECCS is not required to be OPERABLE.
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ESF Ventilation System
B 3.7.12

BASES

ACTIONS A. 1

With one ESF Ventilation train inoperable, action must be taken to restore
OPERABLE status within 7 days. During this time, the remaining
OPERABLE train is adequate to perform the ESF Ventilation System
function.

The 7 day Completion Time is appropriate because the risk contribution is
less than that for the ECCS (72 hour Completion Time), and this system
is not a direct support system for the ECCS. The 7 day Completion Time
is based on the low probability of a DBA occurring during this time period,
and ability of the remaining train to provide the required capability.

B.1

If the ESF enclosure boundary is inoperable, the ESF Ventilation trains
cannot perform their intended functions. Actions must be taken to restore
an OPERABLE ESF enclosure boundary within 24 hours. During the
period that the ESF enclosure boundary is inoperable, appropriate
compensatory measures consistent with the intent, as applicable, of
GDC 19, 60, 64 and 10 CFR Pai- 10050.67 should be utilized to protect
plant personnel from potential hazards. Preplanned measures should be
available to address these concerns for intentional and unintentional entry
into the condition. The 24 hour Completion Time is reasonable based on
the low probability of a DBA occurring during this time period, and the use
of compensatory measures. The 24 hour Completion Time is a typically
reasonable time to diagnose, plan and possibly repair, and test most
problems with the ESF enclosure boundary.

C.1 and C.2

If the ESF Ventilation train or ESF enclosure boundary cannot be restored
to OPERABLE status within the associated Completion Time, 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. The allowed Completion Times are
reasonable, based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.12.1
REQUIREMENTS

Standby systems should be checked periodically to ensure that they
function properly. As the environment and normal operating conditions
on this system are not severe, testing each train once every 92 days
provides an adequate check on this system. Operating the ESF
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ESF Ventilation System
B 3.7.12

BASES

REFERENCES 1. UFSAR, Section 9.9.3.1.

2. 10 CFR 4004150.67.

3. 10 CFR 50, Appendix A, GDC 19.

4. UFSAR, Section 14.3.5.19.
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FHAEV System
B 3.7.13

BASES

APPLICABLE
SAFETY
ANALYSES

The FHAEV System design basis is established by the consequences of
the limiting Design Basis Accident (DBA), which is a fuel handling
accident. The analysis of the fuel handling accident, given in
Reference 2, assumes that all fuel rods in an assembly are damaged.
The DBA analysis of the fuel handling accident assumes that only one
train of the FHAEV System is operating and the exhaust flow is directed
through the charcoal adsorber section and the Fuel Handling Area Supply
Air System fans are automatically shutdown upon receipt of a Fuel
Handling Area Radiation - High signal. The amount of fission products
available for release from the auxiliary building is determined for a fuel
handling accident. These assumptions and the analysis follow the
guidance discussed in the UFSAR (Ref. 2).

The FHAEV System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO One train of the FHAEV System is required to be OPERABLE and in
operation. The required FHAEV train is in operation when one fan is
operating and all charcoal adsorber section bypass dampers are closed
and inlet dampers are open. Total system failure could result in the
atmospheric release from the fuel handling building exceeding the
10 CFR 4-I0-50.67 (Ref. 3) limits in the event of a fuel handling accident.

The FHAEV train is considered OPERABLE when the individual
components necessary to control exposure in the auxiliary building are
OPERABLE. Thus, the required FHAEV train is considered OPERABLE
when its associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively restricting
flow, and are capable of performing their filtration function;

c. Ductwork, valves, and dampers are OPERABLE, and air flow can be
maintained; and

d. Fuel Handling Area Supply Air System fans must be capable of being
stopped upon receipt of a Fuel Handling Area Radiation - High signal.

The LCO is modified by a Note allowing the auxiliary building 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 consist of stationing a dedicated individual at the opening who is
in continuous communication with the control room. This individual will
have a method to rapidly close the opening when a need for auxiliary
building isolation is indicated.
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FHAEV System
B 3.7.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.13.3

This SR verifies that the required FHAEV System testing is performed in
accordance with the Ventilation Filter Testing Program (VFTP). The
VFTP includes testing HEPA filter performance, charcoal adsorber
efficiency, minimum and maximum system flow rate, and the physical
properties of the activated charcoal (general use and following specific
operations). Specific test frequencies and additional information are
discussed in detail in the VFTP.

SR 3.7.13.4

This SR verifies that the required FHAEV train actuates on an actual or
simulated actuation signal. The test must verify that the signal
automatically shuts down each of the Fuel Handling Area Supply Air
System fans. Operating experience has shown that these components
usually pass the Surveillance when performed at the 24 month Frequency.
Therefore, the Frequency is acceptable from a reliability standpoint.

SR 3.7.13.5

This SR verifies the integrity of the auxiliary building enclosure. The
ability of the pool storage area to maintain negative pressure with respect
to potentially uncontaminated adjacent areas is periodically tested to
verify proper function of the FHAEV train. During the accident mode of
operation, the FHAEV train is designed to maintain a slight negative
pressure in the FHAEV train, to prevent unfiltered leakage. The FHAEV
train is designed to maintain a pressure > 0.125 inches of vacuum water
gauge with respect to atmospheric pressure at a flow rate of
< 27,000 cfm. The Frequency of 24 month s is consistent with industry
practice and with other filtration system SRs.

REFERENCES 1. UFSAR, Section 9.9.3.2.

2. UFSAR, Section 14.2.1.

3. 10 CFR41050.67.
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Fuel Storage Pool Water Level
B 3.7.14

B 3.7 PLANT SYSTEMS

B 3.7.14 Fuel Storage Pool Water Level

BASES

BACKGROUND The minimum water level in the fuel storage pool meets the assumptions
of iodine decontamination factors following a fuel handling accident. The
specified water level shields and minimizes the general area dose when
the storage racks are filled to their maximum capacity. The water also
provides shielding during the movement of spent fuel.

A general description of the fuel storage pool design is given in the
UFSAR, Section 9.7.2 (Ref. 1). A description of the Spent Fuel Pool
Cooling System is given in the UFSAR, Section 9.4 (Ref. 2). The
assumptions of the fuel handling accident are given in the UFSAR,
Section 14.2.1 (Ref. 3).

APPLICABLE
SAFETY
ANALYSES

The minimum water level in the fuel storage pool meets the
assumptions of the fuel handling accident described in the UFSAR
(Ref. 3). The resultant 2 hour thy~eiddose per person at the exclusion
area boundary is a small fraction of less than the 10 CFR 400-50.67
(Ref. 4) limits.

According to Reference 3, there is 23 ft of water above the top of the
damaged fuel bundle during a fuel handling accident. With 23 ft of water,
the assumptions discussed in Reference 3 can be used directly. In
practice, this LCO preserves this assumption for the bulk of the fuel in the
storage racks. In the case of a single bundle dropped and lying
horizontally on top of the spent fuel racks, however, there may be < 23 ft
of water above the top of the fuel bundle (due to the width of the bundle).
To offset this small nonconservatism, the analysis assumes that all fuel
rods fail, although analysis shows that only the first few rows fail from a
hypothetical maximum drop.

The Fuel Storage Pool Water Level satisfies Criteria 2 and 3 of
10 CFR 50.36(c)(2)(ii).

LCO The fuel storage pool water level is required to be > 23 ft over the top of
irradiated fuel assemblies seated in the storage racks. The specified
water level preserves the assumptions of the fuel handling accident
analysis (Ref. 3). As such, it is the minimum required for movement
within the fuel storage pool.

APPLICABILITY This LCO applies during movement of irradiated fuel assemblies in the
fuel storage pool, since the potential for a release of fission products
exists.
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Fuel Storage Pool Water Level
B 3.7.14

BASES

ACTIONS A.1

When the initial conditions for prevention of an accident cannot be met,
steps should be taken to preclude the accident from occurring. When the
fuel storage pool water level is lower than the required level, the
movement of irradiated fuel assemblies in the fuel storage pool is
immediately suspended to a safe position. This action effectively
precludes the occurrence of a fuel handling accident. This does not
preclude movement of a fuel assembly to a safe position..

Required Action A.1 is modified by a Note indicating that LCO 3.0.3 does
not apply. If moving irradiated fuel assemblies while in MODE 5 or 6,
LCO 3.0.3 would not specify any action. If moving irradiated fuel
assemblies while in MODES 1, 2, 3, and 4, the fuel movement is
independent of reactor operations. Therefore, inability to suspend
movement of irradiated fuel assemblies is not sufficient reason to require
a reactor shutdown.

SURVEILLANCE SR 3.7.14.1
REQUIREMENTS

This SR verifies sufficient fuel storage pool water is available in the event
of a fuel handling accident. The water level in the fuel storage pool must
be checked periodically. The 7 day Frequency is appropriate because
the volume in the pool is normally stable. Water level changes are
controlled by plant procedures and are acceptable based on operating
experience.

REFERENCES 1. UFSAR, Section 9.7.2.

2. UFSAR, Section 9.4.

3. UFSAR, Section 14.2.1.

4. 10 CFR 1OO.A50.67.
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Secondary Specific Activity
B 3.7.17

B 3.7 PLANT SYSTEMS

B 3.7.17 Secondary Specific Activity

BASES

BACKGROUND Activity in the secondary coolant results from steam generator tube
outleakage from the Reactor Coolant System (RCS). Under steady state
conditions, the activity is primarily iodines with relatively short half lives
and, thus, indicates current conditions. During transients, 1-131 spikes
have been observed as well as increased releases of some noble gases.
Other fission product isotopes, as well as activated corrosion products in
lesser amounts, may also be found in the secondary coolant.

A limit on secondary coolant specific activity during power operation
minimizes releases to the environment because of normal operation,
anticipated operational transients, and accidents.

This limit is lower than the activity value that might be expected from a
tube leak allowed by LCO 3.4.13, "RCS Operational LEAKAGE" of
primary coolant at the limit of 1.0 pCi/gm (LCO 3.4.16, "RCS Specific
Activity"). The steam line failure is assumed to result in the release of the
noble gas and iodine activity contained in the steam generator inventory,
the feedwater, and the reactor coolant LEAKAGE. Most of the iodine
isotopes have short half lives (i.e., < 20 hours).

With the specified activity liMit, the resultaRt thyroid dose to a person at
the site boundary would be about 2.2 rem following a trip #frmful 441PoWcr
coincident with a loss Of ....itc poWc. and venting Steam. from th intah
steam ge••ratoSr for 30 days.

Operating a unit at the allowable limits gO141d esudt)would not allow the i4
a-2 hour site boundary exposure or the control room exposure of a small
fraction-ef-to exceed the 10 CFR 4-0-50.67 (Ref. 1) total effective dose
equivalent (TEDE) limits and a contro lOG rodose. 0imAit, of. 5 rem total
effective dose equivalent (TED9E).

APPLICABLE
SAFETY
ANALYSES

The accident analysis of the main steam line break (MSLB), as
discussed in the UFSAR, Section 14.2.7 (Ref. 32) assumes the initial
secondary coolant specific activity to have a radioactive isotope
concentration of 0.10 pCi/gm DOSE EQUIVALENT 1-131. This
assumption is used in the analysis for determining the radiological
consequences of the postulated accident. The accident analysis, based
on this and other assumptions, shows that the radiological consequences
of an MSLB do not exceed a small fraction of the unit site boundary limits
(Ref. 1) for whole body and thyroid dose Fates-and a control room dose
limit of 5 rem TEDE (Ref. 2_).

Cook Nuclear Plant Unit 1 B 3.7.17-1 Revision No. 0
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Secondary Specific Activity
B 3.7.17

BASES

APPLICABLE SAFETY ANALYSES (continued)

With the loss of offsite power, the remaining steam generators are
available for core decay heat dissipation by venting steam to the
atmosphere through the main steam safety valves (MSSVs) and steam
generator (SG) power operated relief valves (PORVs). The Auxiliary
Feedwater System supplies the necessary makeup to the steam
generators. Venting continues until the reactor coolant temperature and
pressure have decreased sufficiently for the Residual Heat Removal
System to complete the cooldown.

In the evaluation of the radiological consequences of this accident, the
activity released from the steam generator connected to the failed steam
line is assumed to be released directly to the environment. The
unaffected steam generators are assumed to discharge steam and any
entrained activity through the MSSVs and SG PORVs during the event.
Since no credit is taken in the analysis for activity plateout or retention,
the resultant radiological consequences represent a conservative
estimate of the potential integrated dose due to the postulated steam line
failure.

Secondary Specific Activity limits satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO As indicated in the Applicable Safety Analyses, the specific activity of the
secondary coolant is required to be < 0.10 pCi/gm DOSE
EQUIVALENT 1-131 to limit the radiological consequences of a Design
Basis Accident (DBA) to a small fraction of less than the required site
boundary limit (Ref. 1) and a control room dose limit of 5 rem TEDE
(Ref. 21).

Monitoring the specific activity of the secondary coolant ensures that
when secondary specific activity limits are exceeded, appropriate actions
are taken in a timely manner to place the unit in an operational MODE
that would minimize the radiological consequences of a DBA.

APPLICABILITY In MODES 1, 2, 3, and 4, the limits on secondary specific activity apply
due to the potential for secondary steam releases to the atmosphere.

In MODES 5 and 6, the steam generators are not being used for heat
removal. Both the RCS and steam generators are depressurized, and
primary to secondary LEAKAGE is minimal. Therefore, monitoring of
secondary specific activity is not required.
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Secondary Specific Activity
B 3.7.17

BASES

ACTIONS A.1 and A.2

Specific activity of the secondary coolant exceeding the allowable value is
an indication of a problem in the RCS and contributes to increased post
accident doses. If the secondary specific activity is not within limits, 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. The allowed Completion Times
are reasonable, based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.17.1
REQUIREMENTS

This SR verifies that the secondary specific activity is within the limits of
the accident analysis. A gamma isotopic analysis of the secondary
coolant, which determines DOSE EQUIVALENT 1-131, confirms the
validity of the safety analysis assumptions as to the source terms in post
accident releases. It also serves to identify and trend any unusual
isotopic concentrations that might indicate changes in reactor coolant
activity or LEAKAGE. The 31 day Frequency is based on the detection of
increasing trends of the level of DOSE EQUIVALENT 1-131, and allows
for appropriate action to be taken to maintain levels below the LCO limit.

I REFERENCES 1. 10 CFR 100 1150.67.

2. 1 CFSR 50, Appecndix A, G1 D 19

3ý2. UFSAR, Section 14.2.7.
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Containment Penetrations
B 3.9.3

B 3.9 REFUELING OPERATIONS

B 3.9.3 Containment Penetrations

BASES

BACKGROUND During movement of irradiated fuel assemblies within containment, a
release of fission product radioactivity within containment will be restricted
from escaping to the environment when the LCO requirements are met.
In MODES 1, 2, 3, and 4, this is accomplished by maintaining
containment OPERABLE as described in LCO 3.6.1, "Containment." In
MODE 6, the potential for containment pressurization as a result of an
accident is not likely; therefore, requirements to isolate the containment
from the outside atmosphere can be less stringent. The LCO
requirements are referred to as "containment closure" rather than
"containment OPERABILITY." Containment closure means that all
potential escape paths are closed or capable of being closed. Since
there is no potential for containment pressurization, the Appendix J
leakage criteria and tests are not required.

The containment serves to contain fission product radioactivity that may
be released from the reactor core following an accident, such that offsite
radiation exposures are maintained well within the requirements of
10 CFR 1-0050.67 (Ref. 2). Additionally, the containment provides
radiation shielding from the fission products that may be present in the
containment atmosphere following accident conditions.

The containment equipment hatch, which is part of the containment
pressure boundary, provides a means for moving large equipment and
components into and out of containment. During movement of irradiated
fuel assemblies within containment, the equipment hatch must be held in
place by at least four bolts. Good engineering practice dictates that the
bolts required by this LCO be approximately equally spaced.

The containment air locks, which are also part of the containment
pressure boundary, provide a means for personnel access during
MODES 1, 2, 3, and 4 unit operation in accordance with LCO 3.6.2,
"Containment Air Locks." Each air lock has a door at both ends. The
doors are normally interlocked to prevent simultaneous opening when
containment OPERABILITY is required. During periods of unit shutdown
when containment closure is not required, the door interlock mechanism
may be disabled, allowing both doors of an air lock to remain open for
extended periods when frequent containment entry is necessary.
During movement of irradiated fuel assemblies within containment,
containment closure is required; therefore, the door interlock mechanism
may remain disabled, but at least one air lock door must always remain
capable of being closed.
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Containment Penetrations
B 3.9.3

BASES

BACKGROUND (continued)

The requirements for containment penetration closure ensure that a
release of fission product radioactivity within containment will be restricted
to within regulatory limits.

The Containment Purge Supply and Exhaust System includes a 24 inch
purge supply penetration and a 30 inch exhaust penetration. During
MODES 1, 2, 3, and 4, the two valves in each of the purge supply and
exhaust penetrations are normally maintained closed. The Containment
Purge Supply and Exhaust System is not subject to a Specification in
MODE 5.

In MODE 6, large air exchangers are necessary to conduct refueling
operations. The Containment Purge Supply and Exhaust System is used
for this purpose.

The containment penetrations that provide direct access from containment
atmosphere to outside atmosphere must be isolated on at least one side.
Isolation may be achieved by an OPERABLE automatic isolation valve, or
by a manual isolation valve, blind flange, or equivalent. Equivalent
isolation methods must be approved and may include use of a material that
can provide a temporary, atmospheric pressure, ventilation barrier for the
other containment penetrations during irradiated fuel movements.

APPLICABLE The fuel handling accident is a postulated event that involves damage to
SAFETY irradiated fuel (Ref. 1). Fuel handling accidents, analyzed in Reference 1,
ANALYSES involve dropping a single irradiated fuel assembly and handling tool. The

requirements of LCO 3.9.6, "Refueling Cavity Water Level," in conjunction
with a minimum decay time of 120 hours prior to irradiated fuel movement
with containment closure capability, ensures that the release of fission
product radioactivity, subsequent to a fuel handling accident, results in
doses that are a small fr#actin of less than the geuideline-values specified
in 10 CFR 41-950.67 (Ref. 2).

Containment Penetrations satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO limits the consequences of a fuel handling accident in
containment by limiting the potential escape paths for fission product
radioactivity released within containment. The LCO requires any
penetration providing direct access from the containment atmosphere to
the outside atmosphere to be closed except for the OPERABLE
containment purge supply and exhaust penetrations and the containment
personnel air locks. For the OPERABLE containment purge supply and
exhaust penetrations, this LCO ensures that these penetrations are
isolable by the Containment Purge Supply and Exhaust System. The
OPERABILITY requirements for this LCO ensure that the automatic purge
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Containment Penetrations
B 3.9.3

BASES

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

This Surveillance demonstrates that each of the containment penetrations
is in its required status. The LCO 3.9.3.c.2 status requirement, which
requires penetrations to be capable of being closed by an OPERABLE
Containment Purge Supply and Exhaust System, can be verified by
ensuring each required valve operator is capable of closing automatically
if needed. This Surveillance does not require cycling of the valves since
this is performed at the appropriate frequency in accordance with SR
3.9.3.2.

The Surveillance is performed every 7 days during movement of
irradiated fuel assemblies within containment. The Surveillance interval is
selected to be commensurate with the normal duration of time to
complete fuel handling operations. This Surveillance ensures that a
postulated fuel handling accident that releases fission product
radioactivity within the containment will not result in a release of
significant fission product radioactivity to the environment in excess ef-a
small fractio,-of the guiideline-values specified in 10 CFR 4-10050.67 (Ref.
2_).

SR 3.9.3.2

This Surveillance demonstrates that each required containment purge
supply and exhaust valve actuates to its isolation position on manual
initiation or on an actual or simulated high radiation signal. The 24 month
Frequency maintains consistency with other similar valve testing
requirements. LCO 3.3.6, "Containment Purge Supply and Exhaust
System Isolation Instrumentation," provides additional Surveillance
Requirements for the containment purge supply and exhaust valve
actuation circuitry. Ensuring these Surveillances are met during
movement of irradiated fuel assemblies within containment will ensure
that the valves are capable of closing after a postulated fuel handling
accident to limit a release of fission product radioactivity from the
containment.

The SR is modified by a Note stating that this Surveillance is not required
to be met for valves in isolated penetrations. The LCO provides the
option to close penetrations in lieu of requiring automatic actuation
capability.

REFERENCES 1. UFSAR, Section 14.2.1.5.
2. 10 CFR 50.67
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Refueling Cavity Water Level
B 3.9.6

B 3.9 REFUELING OPERATIONS

B 3.9.6 Refueling Cavity Water Level

BASES

BACKGROUND The movement of irradiated fuel assemblies within containment requires a
minimum water level of 23 ft above the top of the reactor vessel flange.
During refueling, this maintains sufficient water level in the containment,
refueling canal, fuel transfer canal, refueling cavity, and spent fuel pool.
Sufficient water is necessary to retain iodine fission product activity in the
water in the event of a fuel handling accident (Ref. 1). Sufficient iodine
activity would be retained to limit offsite doses from the accident to a
small fraction of less than the 10 CFR 4400-50.67 limits.

APPLICABLE
SAFETY
ANALYSES

During movement of irradiated fuel assemblies, the water level in the
refueling canal and the refueling cavity is an initial condition design
parameter in the analysis of a fuel handling accident in containment, as
described in the UFSAR (Ref. 1). A minimum water level of 23 ft assures
an acceptable decontamination factor for iodine.

The fuel handling accident analysis inside containment is described in
Reference 1. With a minimum water level of 23 ft and a minimum decay
time of 120 hours prior to fuel handling, the analysis and test programs
demonstrate that the iodine release due to a postulated fuel handling
accident is adequately captured by the water and offsite doses are
maintained within allowable limits (Ref. 2).

Refueling cavity water level satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO A minimum refueling cavity water level of 23 ft above the reactor vessel
flange is required to ensure that the radiological consequences of a
postulated fuel handling accident inside containment are within
acceptable limits.

APPLICABILITY LCO 3.9.6 is applicable when moving irradiated fuel assemblies within
containment. The LCO minimizes the possibility of a fuel handling accident
in containment that is beyond the assumptions of the safety analysis. If
irradiated fuel assemblies are not being moved in containment, there can
be no significant radioactivity release as a result of a postulated fuel
handling accident. Requirements for fuel handling accidents in the spent
fuel pool are covered by LCO 3.7.14, "Fuel Storage Pool Water Level."

Cook Nuclear Plant Unit I B 3.9.6-1 Revision No. 26
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Refueling Cavity Water Level
B 3.9.6

BASES

ACTIONS A.1

With a water level of < 23 ft above the top of the reactor vessel flange, all
operations involving movement of irradiated fuel assemblies within the
containment shall be suspended immediately to ensure that a fuel
handling accident cannot occur.

The suspension of fuel movement shall not preclude completion of
movement of a component to a safe position.

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

Verification of a minimum water level of 23 ft above the top of the reactor
vessel flange ensures that the design basis for the analysis of the
postulated fuel handling accident during refueling operations is met.
Water at the required level above the top of the reactor vessel flange
limits the consequences of damaged fuel rods that are postulated to
result from a fuel handling accident inside containment (Ref. 1).

The Frequency of 24 hours is based on engineering judgment and is
considered adequate in view of the large volume of water and the normal
procedural controls of valve positions, which make significant unplanned
level changes unlikely.

REFERENCES 1. UFSAR, Section 14.2.1.

2. 10CFR100.050.67.
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Definitions
1.1

1.1 Definitions

CHANNEL OPERATIONAL
TEST (COT)

CORE ALTERATION

CORE OPERATING LIMITS
REPORT (COLR)

DOSE EQUIVALENT 1-131

DOSE EQUIVALENT XE-133

A COT shall be the injection of a simulated or actual signal
into the channel as close to the sensor as practicable to
verity OPERABILITY of all devices in the channel required for
channel OPERABILITY. The COT shall include adjustments,
as necessary, of the required alarm, interlock, and trip
setpoints required for channel OPERABILITY such that the
setpoints are within the necessary range and accuracy. The
COT may be performed by means of any series of
sequential, overlapping, or total channel steps.

CORE ALTERATION shall be the movement of any fuel,
sources, or reactivity control components, within the reactor
vessel with the vessel head removed and fuel in the vessel.
Suspension of CORE ALTERATIONS shall not preclude
completion of movement of a component to a safe position.

The COLR is the unit specific document that provides
cycle specific parameter limits for the current reload cycle.
These cycle specific parameter limits shall be determined for
each reload cycle in accordance with Specification 5.6.5.
Unit operation within these limits is addressed in individual
Specifications.

DOSE EQUIVALENT 1-131 shall be that concentration of I-
131 (microcuries per gram) that alone would produce the
same dose when inhaled as the combined activities of iodine
isotopes 1-131, 1-132, 1-133, 1-134, and 1-135 actually present.
The determination of DOSE EQUIVALENT 1-131 shall be
performed using thyroid dose conversion factors from
Committed Dose Equivalent (CDE) or Committed Effective
Dose Equivalent (CEDE) dose conversion factors from Table
2.1 of EPA Federal Guidance Report No. 11, "Limiting Values
of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and
Ingestion."

DOSE EQUIVALENT XE-1 33 shall be that concentration of
Xe-133 (microcuries per gram) that alone would produce the
same acute dose to the whole body as the combined
activities of noble gas nuclides Kr-85m, Kr-85, Kr-87, Kr-88,
Xe-131m, Xe-133m, Xe-133, Xe-135m, Xe-135, and Xe-138
actually present. If a specific noble gas nuclide is not
detected, it should be assumed to be present at the minimum
detectable activity. The determination of DOSE
EQUIVALENT XE-133 shall be performed using effective
dose conversion factors for air submersion listed in Table
111.1 of EPA Federal Guidance Report No. 12, 1993, "External
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1.1

1.1 Definitions
Exposure to Radionuclides in Air, Water, and Soil" or the
average gamma disintegration energies as provided in ICRP
Publication 38, "Radionuclide Transformations" or similar
source.

ENGINEERED SAFETY
FEATURE (ESF) RESPONSE
TIME

The ESF RESPONSE TIME shall be that time interval from
when the monitored parameter exceeds its actuation setpoint
at the channel sensor until the ESF equipment is capable of
performing its safety function (i.e., the valves travel to their
required positions, pump discharge pressures reach their
required values, etc.). Times shall include diesel generator
starting and sequence loading delays, where applicable. The
response time may be measured by means of any series of
sequential, overlapping, or total steps so that the entire
response time is measured. In lieu of measurement,
response time may be verified for selected components
provided that the components and methodology for
verification have been previously reviewed and approved by
the NRC.

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank,

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located and
known either not to interfere with the operation of
leakage detection systems or not to be pressure
boundary LEAKAGE, or

3. Reactor Coolant System (RCS) LEAKAGE through
a steam generator (SG) to the Secondary System;

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection or
leakoff) that is not identified LEAKAGE; and

c. Pressure Boundary LEAKAGE

LEAKAGE (except SG LEAKAGE) through a
nonisolable fault in an RCS component body, pipe wall,
or vessel wall.
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RCS Specific Activity
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.16 RCS Specific Activity

LCO 3.4.16

APPLICABILITY:

RCS DOSE EQUIVALENT 1-131 and DOSE EQUIVALENT XE-1 33
specific activity shall be within limits.

MODES 1,2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT -----............ NOTE.
1-131 not within limit. LCO 3.0.4.c is applicable.

A.1 Verify DOSE EQUIVALENT Once per 4 hours

1-131 <60 pCi/gm.

AND

A.2 Restore DOSE 48 hours
EQUIVALENT 1-131 to
within limit.

- -- ----- --- -N O T E - - - -- - -

B. DOSE EQUIVALENT LCO 3.0.4.c is applicable.
XE-1 33 not within limit. ------------- -.. .. . .. . ...----------------

B.1 Restore DOSE 48 hours
EQUIVALENT XE-133 to
within limit.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or B AND
not met.

C.2 Be in MODE 5. 36 hours
OR

DOSE EQUIVALENT
1-131 > 60 pCi/gm.

Cook Nuclear Plant Unit 1 3.4.16-1 Amendment No. 2-87



RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.16.1 Verify reactor coolant DOSE EQUIVALENT XE-1 33 7 days
specific activity < 215.1 pCi/gm.

SR 3.4.16.2 Verify reactor coolant DOSE EQUIVALENT 1-131 14 days
specific activity < 1.0 pCi/gm.

AND

Between 2 and
6 hours after a
THERMAL
POWER change
of > 15% RTP
within a 1 hour
period
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5.5

5.5 Programs and Manuals

5.5.7 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to ensure
that SG tube integrity is maintained. In addition, the Steam Generator Program
shall include the following:

a. Provisions for condition monitoring assessments. Condition monitoring
assessment means an evaluation of the "as found" condition of the tubing
with respect to the performance criteria for structural integrity and accident
induced leakage. The "as found" condition refers to the condition of the
tubing during an SG inspection outage, as determined from the inservice
inspection results or by other means, prior to the plugging of tubes.
Condition monitoring assessments shall be conducted during each outage
during which the SG tubes are inspected or plugged to confirm that the
performance criteria are being met.

b. Performance criteria for SG tube integrity. SG tube integrity shall be
maintained by meeting the performance criteria for tube structural integrity,
accident induced leakage, and operational LEAKAGE.

1. Structural integrity performance criterion: All in-service steam
generator tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power
range, hot standby, and cool down), all anticipated transients included
in the design specification, and design basis accidents. This includes
retaining a safety factor of 3.0 against burst under normal steady state
full power operation primary-to-secondary pressure differential and a
safety factor of 1.4 against burst applied to the design basis accident
primary-to-secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the design
basis accidents, or combination of accidents in accordance with the
design and licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In the
assessment of tube integrity, those loads that do significantly affect
burst or collapse shall be determined and assessed in combination
with the loads due to pressure with a safety factor of 1.2 on the
combined primary loads and 1.0 on axial secondary loads.

2. Accident induced leakage performance criterion: The primary to
secondary accident induced leakage rate for any design basis
accident, other than a SG tube rupture, shall not exceed the leakage
rate assumed in the accident analysis in terms of total leakage rate for
all SGs and leakage rate for an individual SG. Leakage is not to
exceed 0.25 gpm in an individual SG, for a total leakage rate of 1 gpm
for all SGs.
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5.5

5.5 Programs and Manuals

5.5.9 Ventilation Filter Testing Program (VFTP) (continued)

ESF Ventilation System Face Velocity (fpm) Penetration (%) RH M)

CREV System

ESF Ventilation System

FHAEV System

NA 2.5

45.5

46.8

5

5

95

95

95

In addition, the carbon samples not obtained from test canisters shall be
prepared by either:

1. Emptying one entire bed from a removed adsorber tray, mixing the
adsorbent thoroughly, and obtaining samples at least two inches in
diameter and with a length equal to the thickness of the bed; or

2. Emptying a longitudinal sample from an adsorber tray, mixing the
adsorbent thoroughly, and obtaining samples at least two inches in
diameter and with a length equal to the thickness of the bed.

d. Demonstrate for each of the ESF systems that the pressure drop across the
combined HEPA filters and the charcoal adsorbers is less than the value
specified below when tested at the system flowrate specified below:

Delta P
(inches water gauge)ESF Ventilation System

CREV System

ESF Ventilation System

FHAEV System

Flowrate (cfm)

4

4

4

>5,400 and s 6,600

> 22,500 and < 27,500

> 27,000 and 5 33,000
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5.5 Programs and Manuals

5.5.14 Containment Leakage Rate Testing Program

a. A program shall establish the leakage rate testing of the containment as
required by 10 CFR 50.54(o) and 10 CFR 50, Appendix J, Option B, as
modified by approved exemptions. This program shall be in accordance
with the guidelines contained in Regulatory Guide 1.163,
"Performance-Based Containment Leak-Test Program," dated
September, 1995, as modified by the following exceptions:

1. The Type A testing Frequency specified in NEI 94-01, Revision 0,
Paragraph 9.2.3, as "at least once per 10 years based on acceptable
performance history" is modified to be "at least once per 15 years
based on acceptable performance history." This change applies only
to the interval following the Type A test performed in October 1992.

2. A one-time exception to the requirement to perform post-modification
Type A testing is allowed for the steam generators and associated
piping, as components of the containment barrier. For this case,
ASME Section Xl leak testing will be used to verify the leak tightness of
the repaired or modified portions of the containment barrier. Entry into
MODES 3 and 4 following the extended outage that commenced in
1997 may be made to perform this testing.

b. The calculated peak containment internal pressure for the design basis loss
of coolant accident, Pa, is 12 psig.

c. The maximum allowable containment leakage rate, La, at Pa, shall be 0.18%
of containment air weight per day.

d. Leakage rate acceptance criteria are:

1. Containment leakage rate acceptance criterion is 1.0 La. During the
first unit startup following testing in accordance with this program, the
leakage rate acceptance criteria are < 0.60 La for the Type B and C
tests and < 0.75 La for Type A tests.

2. Air lock testing acceptance criterion is overall air lock leakage rate is
< 0.05 La when tested at > Pa.

e. The provisions of SR 3.0.3 are applicable to the Containment Leakage Rate
Testing Program.

I Cook Nuclear Plant Unit 1 5.5-14 Amendment No. 2-97, 2-98
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Definitions
1.1

1.1 Definitions

CHANNEL OPERATIONAL
TEST (COT)

CORE ALTERATION

CORE OPERATING LIMITS

REPORT (COLR)

DOSE EQUIVALENT 1-131

A COT shall be the injection of a simulated or actual signal
into the channel as close to the sensor as practicable to
verify OPERABILITY of all devices in the channel required for
channel OPERABILITY. The COT shall include adjustments,
as necessary, of the required alarm, interlock, and trip
setpoints required for channel OPERABILITY such that the
setpoints are within the necessary range and accuracy. The
COT may be performed by means of any series of
sequential, overlapping, or total channel steps.

CORE ALTERATION shall be the movement of any fuel,
sources, or reactivity control components, within the reactor
vessel with the vessel head removed and fuel in the vessel.
Suspension of CORE ALTERATIONS shall not preclude
completion of movement of a component to a safe position.

The COLR is the unit specific document that provides
cycle specific parameter limits for the current reload cycle.
These cycle specific parameter limits shall be determined for
each reload cycle in accordance with Specification 5.6.5.
Unit operation within these limits is addressed in individual
Specifications.

DOSE EQUIVALENT 1131 shall be that concentration of
I 131 (microcuries/gram;) that -alone woGuld producc the same
thyroid dese as the quantity and isotopic miu•, we of i4131,
1 132,1 11331 I134, and 1135 actually prescnt. The thyroid
dose conversion factors uscd for this calcul-ation shall be
those listed in Ta-hlizI II of TID 11484, AEC, 1962,
"Calculation of Distance Factors for Power and Test Reactor
Sites," those liste~d in Table E-7 o-f Regulator; Gu1ide 1.109,
Rev. 4, NRC, 497-7,r orthor• lis÷ted- in ICRP 30, Supplement
to Pa~t 4, pages 192 212, Table titled, CmitdDose
Equivalent in Target Organs or Tissues per Intake of Unit
AGctty"., DOSE EQUIVALENT 1-131 shall be that
concentration of 1-131 (microcuries per gram) that alone
would produce the same dose when inhaled as the combined
activities of iodine isotopes 1-131, 1-132, 1-133, 1-134, and I-
135 actually present. The determination of DOSE
EQUIVALENT 1-131 shall be performed usinq thyroid dose
conversion factors from Committed Dose Equivalent (CDE)
or Committed Effective Dose Equivalent (CEDE) dose
conversion factors from Table 2.1 of EPA Federal Guidance
Report No. 11, "Limiting Values of Radionuclide Intake and
Air Concentration and Dose Conversion Factors for
Inhalation, Submersion, and Inciestion."

I Cook Nuclear Plant Unit 2 1.1-1 Amendment No. 26.9



Definitions
1.1

DOSE EQUIVALENT XE-133 DOSE EQUIVALENT XE-1 33 shall be that concentration of
Xe-1 33 (microcuries per gram) that alone would produce the
same acute dose to the whole body as the combined
activities of noble gas nuclides Kr-85m, Kr-85, Kr-87, Kr-88,
Xe-131m, Xe-133m, Xe-133, Xe-135m, Xe-135, and Xe-138
actually present. If a specific noble gas nuclide is not
detected, it should be assumed to be present at the minimum
detectable activity. The determination of DOSE
EQUIVALENT XE-133 shall be performed using effective
dose conversion factors for air submersion listed in Table
111.1 of EPA Federal Guidance Report No. 12, 1993, "External
Exposure to Radionuclides in Air, Water. and Soil" or the
average gamma disintegration energies as provided in ICRP
Publication 38, "Radionuclide Transformations" or similar
source.

a AVERAGE
DISINTEGRATION ENERGY

t-- GRnAi De- Mne _aVerag8 weignted in proporORion !R8t
concntraionof each radieonuclide in the reactor coolant at

the time of sampling) of the sumn of the avcragc beta and
gamma energieG per d!isitegration (in McV) for isotopes,
other than iodines, with half lives >15 minutes, mnaking uip at
least 95-0, of the totalRnoniodinc actiVity in the coolat

I Cook Nuclear Plant Unit 2 1.1-2 Amendment No. 2-6-9



RCS Specific Activity
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.16 RCS Specific Activity

LCO 3.4.16 The epGifi- aG-t-;ty of the r•.-tOFr Gceolt shall be withiRn !Iit•.

RCS DOSE EQUIVALENT 1-131 and DOSE EQUIVALENT XE-1 33
specific activity shall be within limits.

APPLICABILITY: MODES 1 and-2, 1, 2 3. and 4.
- ...... .~ ,-r .. -.. rnnor

M "F-- !2 . Wi[II M"ý ;WerAiue +P nTIU +1[J[UIW F-- ---- I , =-3,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT NOTE-.........-
1-131 -> 4. n,,rO•,gm not LCO 3.0.4.c is applicable.
within limit.-------------------- --------

A.1 Verify DOSE EQUIVALENT Once per 4 hours
1-131 within the a.ceptable
regio.nof Figure 3.4.16 1
5 60 uCi/qm.

AND
48 hours

A.2 Restore DOSE
EQUIVALENT 1-131 to
within limit.

B. DOSE EQUIVALENT NOTE--------------
XE-133 not within limit. LCO 3.0.4.c is applicable.

B.1 Restore DOSE 48 hours
EQUIVALENT XE-1 33 to
within limit.

BC.Required Action and C.1 Be in MODE 3 with Tavg < 6 hours
associated Completion
Time of Condition A or B
not met. AND

OR C.2 Be in MODE 5. 36 hours

I Cook Nuclear Plant Unit 2 3.4.16-1 Amendment No. 2459



RCS Specific Activity
3.4.16

CONDITION REQUIRED ACTION COMPLETION TIME

DOSE EQUIVALENT
1-131 iR-the
unacceptable region Gt
Fi•4•e-3.46- > 60
uCi/qm.

-OR

GraE~s Gpccific actiVity ot
the reactor coolant not
',-ihin !Imot.

I Cook Nuclear Plant Unit 2 3.4.16-2 Amendment No. 2-69



RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.16.1 Verify reactor coolant g@-eee-DOSE EQUIVALENT 7 days
XE-1 33 specific activity • 1-0112 215.1 pCi/gm.

SR 3.4.16.2 NOTE
Only reqy,,rd to be pelor.m.,d, in MODE 1.

Verify reactor coolant DOSE EQUIVALENT 1-131 14 days
specific activity < 1.0 pCi/gm.

AND

Between 2 and
6 hours after a
THERMAL
POWER change
of > 15% RTP
within a 1 hour
period

SR 3.4.16.3 NOTE

Not required to be peofermed until 31 days after a
minimum- of 2 effective full power days and 20 days
of MODE 1 operation have elapsed Since the
reactor Was last subcritical for Žý 48 hours.

Determine a from a sample taken in MODEI after;a48Ad~
minimum of -2 eff..tive full power days and 20 days
of MODE I- peration have elapsed since the
reactor was last SUbritical fo. . 4. 8 hours.

I Cook Nuclear Plant Unit 2 3.4.16-3 Amendment No. 2-69



RCS Specific Activity
3.4.16

250

225

DELETE
FIGURE

--u-- --- --- --- ---

E [ Unacceptable
"J 1Operation

1 5 0 -- - ................. .........--------------------- ---------

I-z_ _. ,,
_. 1 2 5 --------- ------- --.r. --- -------- ------- -------- ---.7.-- ------.---------.------ -- .T.-- - .-.---- -------- -------

15
Sc /

wa 0 ---------I-------- I --- ---------------------------- -------------

wJ i Acceptab
CO)

o Operatlo0

(60,80)

50 --- -- i

20 30 40 50 60 70 80
RTP (%)

Figure 3.1.16 1 (page 1 of 1)
ReactorColn DO SEE EQUIVALENT 1 131 Specific Aetivit'

l imit Vnrcu w- Pmrcrnt 'if PATIfl THERM2AlI PflIAICFP

90
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.7 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to ensure
that SG tube integrity is maintained. In addition, the Steam Generator Program
shall include the following:

a. Provisions for condition monitoring assessments. Condition monitoring
assessment means an evaluation of the "as found" condition of the tubing
with respect to the performance criteria for structural integrity and accident
induced leakage. The "as found" condition refers to the condition of the
tubing during an SG inspection outage, as determined from the inservice
inspection results or by other means, prior to the plugging of tubes.
Condition monitoring assessments shall be conducted during each outage
during which the SG tubes are inspected or plugged to confirm that the
performance criteria are being met.

b. Performance criteria for SG tube integrity. SG tube integrity shall be
maintained by meeting the performance criteria for tube structural integrity,
accident induced leakage, and operational LEAKAGE.

1. Structural integrity performance criterion: All in-service steam
generator tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power
range, hot standby, and cool down), all anticipated transients included
in the design specification, and design basis accidents. This includes
retaining a safety factor of 3.0 against burst under normal steady state
full power operation primary-to-secondary pressure differential and a
safety factor of 1.4 against burst applied to the design basis accident
primary-to-secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the design
basis accidents, or combination of accidents in accordance with the
design and licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In the
assessment of tube integrity, those loads that do significantly affect
burst or collapse shall be determined and assessed in combination
with the loads due to pressure with a safety factor of 1.2 on the
combined primary loads and 1.0 on axial secondary loads.

2. Accident induced leakage performance criterion: The primary to
secondary accident induced leakage rate for any design basis
accident, other than a SG tube rupture, shall not exceed the leakage
rate assumed in the accident analysis in terms of total leakage rate for
all SGs and leakage rate for an individual SG. Leakage is not to
exceed 0.25 qpm in an individual SG, for a total leakage rate of 1 gpm
for all SGs.

I Cook Nuclear Plant Unit 2 5.5-5 Amendment No. 269, 2-7-9, 304



Programs and Manuals
5.5

1
5.5 Programs and Manuals

5.5.9 Ventilation Filter Testing Program (VFTP) (continued)

ESF Ventilation System Face Velocity (fpm) Penetration (%) RH (%)

CREV System

ESF Ventilation System

FHAEV System

NA 42.5

45.5

46.8

5

5

95

95

95

In addition, the carbon samples not obtained from test canisters shall be
prepared by either:

1. Emptying one entire bed from a removed adsorber tray, mixing the
adsorbent thoroughly, and obtaining samples at least two inches in
diameter and with a length equal to the thickness of the bed; or

2. Emptying a longitudinal sample from an adsorber tray, mixing the
adsorbent thoroughly, and obtaining samples at least two inches in
diameter and with a length equal to the thickness of the bed.

d. Demonstrate for each of the ESF systems that the pressure drop across the
combined HEPA filters and the charcoal adsorbers is less than the value
specified below when tested at the system flowrate specified below:

Delta P
(inches water gauge)ESF Ventilation System

CREV System

ESF Ventilation System

FHAEV System

Flowrate (cfm)

4

4

4

> 5,400 and - 6,600

> 22,500 and < 27,500

> 27,000 and < 33,000

I Cook Nuclear Plant Unit 2 5.5-10 Amendment No. 269, 2-7-9, 2-8



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.14 Containment Leakage Rate Testing Program

a. A program shall establish the leakage rate testing of the containment as
required by 10 CFR 50.54(o) and 10 CFR 50, Appendix J, Option B, as
modified by approved exemptions. This program shall be in accordance
with the guidelines contained in Regulatory Guide 1.163,
"Performance-Based Containment Leak-Test Program," dated
September, 1995, as modified by the following exceptions:

1. The Type A testing Frequency specified in NEI 94-01, Revision 0,
Paragraph 9.2.3, as "at least once per 10 years based on acceptable
performance history" is modified to be "at least once per 15 years
based on acceptable performance history." This change applies only
to the interval following the Type A test performed in May 1992.

b. The calculated peak containment internal pressure for the design basis loss
of coolant accident, Pa, is 12 psig.

c. The maximum allowable containment leakage rate, L, at P,, shall be
G-0-50.18% of containment air weight per day.

d. Leakage rate acceptance criteria are:

1. Containment leakage rate acceptance criterion is 1.0 La. During the
first unit startup following testing in accordance with this program, the
leakage rate acceptance criteria are 5 0.60 La for the Type B and C
tests and < 0.75 La for Type A tests.

2. Air lock testing acceptance criterion is overall air lock leakage rate is
5 0.05 La when tested at > Pa.

e. The provisions of SR 3.0.3 are applicable to the Containment Leakage Rate

Testing Program.

5.5.15 Battery Monitorinq and Maintenance Program

This program provides for battery restoration and maintenance, based on the
recommendations of IEEE Standard 450-1995, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for
Stationary Applications," or of the battery manufacturer including the following:

a. Actions to restore battery cells with float voltage < 2.13 V; and

b. Actions to equalize and test battery cells that had been discovered with
electrolyte level below the minimum established design limit.

I Cook Nuclear Plant Unit 2 5.5-14 Amendment No. 269, 279
I Cook Nuclear Plant Unit 2 5.5-14 Amendment No. 249, 2-7-9
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RCS Pressure SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS against
overpressurization. In the event of fuel cladding failure, fission products
are released into the reactor coolant. The RCS then serves as the
primary barrier in preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure, the
continued integrity of the RCS is ensured. According to Plant Specific
Design Criterion (PSDC) 9, "Reactor Coolant Pressure Boundary"
(Ref. 1), the reactor coolant pressure boundary (RCPB) shall be
designed, fabricated, and constructed so as to have an exceedingly low
probability of gross rupture or significant uncontrolled leakage throughout
its design lifetime. The RCS, in conjunction with its control and protective
provisions, was designed to accommodate the system pressures and
temperatures attained under the expected modes of plant operation or
anticipated system interactions, and to maintain the stresses within
allowable code stress limits. Also, in accordance with PSDC 33, "Reactor
Coolant Pressure Boundary Capability" (Ref. 1), the reactor coolant
pressure boundary shall be capable of accommodating without rupture
the static and dynamic loads imposed on any boundary component as a
result of an inadvertent and sudden release of energy to the coolant. As
a design reference, this sudden release shall be taken as that which
would result from a sudden reactivity insertion such as rod ejection
(unless prevented by positive mechanical means), rod dropout, or cold
water addition.

The design pressure of the RCS is 2485 psig. During normal operation
and anticipated operational transients, RCS pressure is limited from
exceeding the design pressure by more than 10%, in accordance with
Section III of the ASME Code (Ref. 2). To ensure system integrity, all
RCS components are hydrostatically tested at 125% of design pressure,
according to the ASME Code requirements prior to initial operation when
there is no fuel in the core. Following inception of unit operation, RCS
components shall be pressure tested, in accordance with the
requirements of ASME Code, Section XI (Ref. 3).

Overpressurization of the RCS could result in a breach of the RCPB. If
such a breach occurs in conjunction with a fuel cladding failure, fission
products could enter the containment atmosphere, raising concerns
relative to limits on radioactive releases specified in 10 CFR 4-050.67,
"Reactor Site Cri1teraAccident Source Term" (Ref. 4).

Cook Nuclear Plant Unit 2 B 2.1.2-1 Revision No. 0
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RCS Pressure SL
B 2.1.2

BASES

APPLICABILITY SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 because this SL could be
approached or exceeded in these MODES due to overpressurization
events. The SL is not applicable in MODE 6 because the reactor vessel
head closure bolts are not fully tightened, making it unlikely that the RCS
can be pressurized.

SAFETY LIMIT
VIOLATIONS

If the RCS pressure SL is violated when the reactor is in MODE 1
or 2, the requirement is to restore compliance and be in MODE 3 within
1 hour.

Exceeding the RCS pressure SL may cause immediate RCS failure and
create a potential for radioactive releases in excess of 10 CFR 4007,
"Reactor Site Criteria," " mits50.67 (Ref. 4).

The allowable Completion Time of 1 hour recognizes the importance of
reducing power level to a MODE of operation where the potential for
challenges to safety systems is minimized.

If the RCS pressure SL is exceeded in MODE 3, 4, or 5, RCS pressure
must be restored to within the SL value within 5 minutes. Exceeding the
RCS pressure SL in MODE 3, 4, or 5 is more severe than exceeding this
SL in MODE 1 or 2, since the reactor vessel temperature may be lower
and the vessel material, consequently, less ductile. As such, pressure
must be reduced to less than the SL within 5 minutes. The action does
not require reducing MODES, since this would require reducing
temperature, which would compound the problem by adding thermal
gradient stresses to the existing pressure stress.

REFERENCES 1. UFSAR, Sections 1.4.2 and 1.4.6.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Article NB-7000.

3. ASME, Boiler and Pressure Vessel Code, Section XI,

Article IWX-5000.

4. 10 CFR 40050.67.

5. UFSAR, Section 7.2.

6. USAS B31.1, Standard Code for Pressure Piping, American Society
of Mechanical Engineers, 1967.

Cook Nuclear Plant Unit 2 B 2.1.2-3 Revision No. 0



SDM
B 3.1.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

post trip return to power may occur; however, no fuel damage occurs as a
result of the post trip return to power, and THERMAL POWER does not
violate the Safety Limit (SL) requirement of SL 2.1.1.

In addition to the limiting MSLB transient, the SDM requirement must also
protect against:

a. Inadvertent boron dilution;

b. An uncontrolled rod withdrawal from subcritical or low power
condition; and

c. Rod ejection.

Each of these events is discussed below.

The boron dilution analysis covers operation during shutdown, refueling,
startup, and power operation. The purpose of the analysis is to show
that, from initiation of the event, sufficient time is available to allow the
operator to determine the cause of the dilution and to take corrective
action before the SDM is lost.

Depending on the system initial conditions and reactivity insertion rate,
the uncontrolled rod withdrawal transient is terminated by either a high
power level, high pressurizer pressure, overtemperature AT, overpower
AT, or pressurizer water level trip. In all cases, power level, RCS
pressure, linear heat rate, and the DNBR do not exceed allowable limits.

The ejection of a control rod rapidly adds reactivity to the reactor core,
causing both the core power level and heat flux to increase with
corresponding increases in reactor coolant temperatures and pressure.
The ejection of a rod also produces a time dependent redistribution of
core power.

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO SDM is a core design condition that can be ensured during operation
through control rod positioning (control and shutdown banks) and through
the soluble boron concentration.

The MSLB (Ref. 3) and the boron dilution (Ref. 4) analyses are the most
limiting analyses that establish the SDM value of the LCO. For MSLB
accidents, if the LCO is violated, there is a potential to exceed the DNBR
limit and to exceed 10 CFR 100, "Reat•,O Site Gr.teia-,"50.67 limits
(Ref. 5). For the boron dilution accident, if the LCO is violated, the time

Cook Nuclear Plant Unit 2 B 3.1.1-3 Revision No. 0



SDM
B 3.1.1

assumed for operator action to terminate dilution may no longer be
applicable.

Cook Nuclear Plant Unit 2 B 3.1.1-4 Revision No. 0
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SDM
B 3.1.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

b. Bank position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration;

g. Isothermal temperature coefficient (ITC); and

h. Boron penalty (MODES 4 and 5 only).

Using the ITC accounts for Doppler reactivity in this calculation because
the reactor is subcritical, and the fuel temperature will be changing at the
same rate as the RCS. The boron penalty must be applied in MODES 4
and 5 since all reactor coolant pumps may be stopped in these MODES.
This extra amount of boron ensures that minimum response times are
met for the operator to diagnose and mitigate an inadvertent boron
dilution event prior to loss of SDM.

The Frequency of 24 hours is based on the generally slow change in
required boron concentration and the low probability of an accident
occurring without the required SDM. This allows time for the operator to
collect the required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES 1. UFSAR, Section 1.4.5.

2. UFSAR, Chapter 14.

3. UFSAR, Section 14.2.5.

4. UFSAR, Section 14.1.5.

5. 10 CFR 44050.67.

Cook Nuclear Plant Unit 2 B 3.1.1-6 Revision No. 0



RTS Instrumentation
B 3.3.1

BASES

BACKGROUND (continued)

the trip setpoint should be left adjusted to a value within the established
trip setpoint calibration tolerance band, in accordance with uncertainty
assumptions stated in the referenced setpoint methodology (as-left
criteria), and confirmed to be operating within the statistical allowances of
the uncertainty terms assigned. If the actual setting of the device is found
to have exceeded the Allowable Value the device would be considered
inoperable from a Technical Specification perspective. This requires
corrective action including those actions required by 10 CFR 50.36 when
automatic protective devices do not function as required.

During anticipated operational transients, which are those events
expected to occur one or more times during the unit life, the acceptable
limits are:

1. The Departure from Nucleate Boiling Ratio (DNBR) shall be
maintained above the Safety Limit (SL) value to prevent departure
from nucleate boiling (DNB);

2. Fuel centerline melt shall not occur; and

3. The RCS pressure SL of 2750 psia shall not be exceeded.

Operation within the SLs of Specification 2.0, "Safety Limits (SLs)," also
maintains the above values and assures that offsite dose will be within
the 10 CFR 50 and 10 CFR 100 criteria during anticipated operational
transients.

Accidents are events that are analyzed even though they are not
expected to occur during the unit life. The acceptable limit during
accidents is that offsite dose shall be maintained within an acceptable
fraction of 10 CFR 400-50.67 limits. Different accident categories are
allowed a different fraction of these limits, based on probability of
occurrence. Meeting the acceptable dose limit for an accident category is
considered having acceptable consequences for that event.

The RTS instrumentation is segmented into four distinct but
interconnected modules as described in UFSAR, Chapter 7 (Ref. 2), and
as identified below:

1. Field transmitters or process sensors: provide a measurable
electronic signal based upon the physical characteristics of the
parameter being measured;

Cook Nuclear Plant Unit 2 B 3.3.1-3 Revision No. 0
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Containment Purge Supply and Exhaust System Isolation Instrumentation
B 3.3.6

BASES

APPLICABLE
SAFETY
ANALYSES

The safety analyses assume that the containment remains intact with
penetrations unnecessary for core cooling isolated early in the event.
The isolation of the valves isolated by this instrumentation has not been
analyzed mechanistically in the dose calculations, although its rapid
isolation is assumed. The Containment Purge Supply and Exhaust
System isolation radiation monitors act as backup to the SI signal to
ensure closing of the containment purge supply and exhaust valves.
Containment isolation in turn ensures meeting the containment leakage
rate assumptions of the safety analyses, and ensures that the calculated
accidental offsite radiological doses are below 10 CFR 4-0050.67 (Ref. 2)
limits.

The Containment Purge Supply and Exhaust System isolation
instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO requirements ensure that the instrumentation necessary to
initiate Containment Purge Supply and Exhaust System isolation, listed in
Table 3.3.6-1, is OPERABLE.

1. Manual Initiation

The LCO requires one channel per train to be OPERABLE. The
operator can initiate Containment Purge Supply and Exhaust System
isolation at any time by using either of two switches (manual
Containment Isolation - Phase A actuation or manual Containment
Spray, Containment Isolation - Phase B actuation) in either Train "A"
or Train "B" in the control room. Each switch actuates its associated
train. This action will cause actuation of components in the same
manner as any of the automatic actuation signals.

The LCO for Manual Initiation ensures the proper amount of
redundancy is maintained in the manual actuation circuitry to ensure
the operator has manual initiation capability.

Each channel consists of one switch and the interconnecting wiring to
the actuation logic. These switches are common to ESFAS
Containment Isolation, Phase A and B Manual Initiation switches.

2. Automatic Actuation Logic and Actuation Relays

The LCO requires two trains of Automatic Actuation Logic and
Actuation Relays OPERABLE to ensure that no single random failure
can prevent automatic actuation.

Automatic Actuation Logic and Actuation Relays consist of the same
features and operate in the same manner as described for ESFAS

Cook Nuclear Plant Unit 2 B 3.3.6-2 
Revision No. 26
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Containment Purge Supply and Exhaust System Isolation Instrumentation
B 3.3.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

operation of the equipment. Actuation equipment that may not be
operated in the design mitigation mode is prevented from operation by the
SLAVE RELAY TEST circuit. For this latter case, contact operation is
verified by a continuity check of the circuit containing the slave relay.
This test is performed every 24 months. The Frequency is acceptable
based on instrument reliability and operating experience.

SR 3.3.6.6

SR 3.3.6.6 is the performance of a TADOT. This test is a check of the
Manual Initiation Function and is performed every 24 months. Each
Manual Initiation Function is tested up to, and including, the master relay
coils. A successful test of the required contact(s) of a channel relay may
be performed by the verification of the change of state of a single contact
of the relay. This clarifies what is an acceptable TADOT of a relay. This
is acceptable because all of the other required contacts of the relay are
verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. In some instances, the test includes actuation of the end
device (i.e., valves cycle).

The SR is modified by a Note that excludes verification of setpoints during
the TADOT. The Function tested has no setpoints associated with it.

The Frequency is based on the known reliability of the Function and the
redundancy available, and has been shown to be acceptable through
operating experience.

SR 3.3.6.7

A CHANNEL CALIBRATION is performed every 24 months. CHANNEL
CALIBRATION is a complete check of the instrument loop, including the
sensor. The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based on operating experience.

REFERENCES 1. UFSAR, Section 5.5.3.

2. 10 CFR 400.450.67

3. WCAP-15376, Rev. 0, October 2000.
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RCS Operational LEAKAGE
B 3.4.13

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.13 RCS Operational LEAKAGE

BASES

BACKGROUND Components that contain or transport the coolant to or from the reactor
core make up the RCS. Component joints are made by welding, bolting,
rolling, or pressure loading, and valves isolate connecting systems from
the RCS.

During unit life, the joint and valve interfaces can produce varying
amounts of reactor coolant LEAKAGE, through either normal operational
wear or mechanical deterioration. The purpose of the RCS Operational
LEAKAGE LCO is to limit system operation in the presence of LEAKAGE
from these sources to amounts that do not compromise safety. This LCO
specifies the types and amounts of LEAKAGE.

Plant Specific Design Criterion 16 (Ref. 1), requires means for detecting
and, to the extent practical, identifying the source of reactor coolant
LEAKAGE. Regulatory Guide 1.45 (Ref. 2) describes acceptable
methods for selecting leakage detection systems.

The safety significance of RCS LEAKAGE varies widely depending on its
source, rate, and duration. Therefore, detecting and monitoring reactor
coolant LEAKAGE into the containment area is necessary. Quickly
separating the identified LEAKAGE from the unidentified LEAKAGE is
necessary to provide quantitative information to the operators, allowing
them to take corrective action should a leak occur that is detrimental to
the safety of the facility and the public.

A limited amount of leakage inside containment is expected from auxiliary
systems that cannot be made 100% leaktight. Leakage from these
systems should be detected, located, and isolated from the containment
atmosphere, if possible, to not interfere with RCS leakage detection.

This LCO deals with protection of the reactor coolant pressure boundary
(RCPB) from degradation and the core from inadequate cooling, in
addition to preventing the accident analyses radiation release
assumptions from being exceeded. The consequences of violating this
LCO include the possibility of a loss of coolant accident (LOCA).

APPLICABLE
SAFETY
ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses do not
address operational LEAKAGE. However, other operational LEAKAGE
is related to the safety analyses for LOCA; the amount of leakage can
affect the probability of such an event. The safety analysis for an event
resulting in steam discharge to the atmosphere assumes 150-gpd-pe

dteam gen•rator (SG) primar y to secon dar y LEAKAGErGmE -as the SGis
R~iio~tatprimary to secondary LEAKAGE from an individual SG is
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0.25 qpm (1.0 qpm for all SGs) as a result of accident induced conditions.
The LCO requirement to limit primary to secondary LEAKAGE through
any one SG to less than or equal to 150 gallons per day is significantly
less than the conditions assumed in the safety analysis.
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BASES

APPLICABLE SAFETY ANALYSES (continued)

Primary to secondary LEAKAGE is a factor in the dose releases outside
containment resulting from a steam line break (SLB) accident._-a d To a
lesser extent, primarV to secondary LEAKAGE is a factor in the dose
releases outside containment in other accidents or transients involving
secondary steam release to the atmosphere, such as a steam generator
tube rupture (SGTR). The leakage contaminates the secondary fluid.

The UFSAR (Ref. 3) analysis for SGTR assumes the contaminated
secondary fluid is released via the steam generator power operated relief
valves (and safety valves if their setpoint is reached) if offsite power is not
available or if the condenser steam dump system fails to operate. The
safety analysis for the SLB accident assumes .50 g D-,"0.25 qpm per SG
(1.0 qpm for all SGs) primary to secondary LEAKAGE as an initial
condition. The dose consequences resulting from events resulting in a
steam discharge to the atmosphere are within a small fraction 3f the limits
defined in 10 CFR 4-0050.67. and Within GDC 19.

The RCS Operational LEAKAGE satisfies Criterion 2 of.
10 CFR 50.36(c)(2)(ii).

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being indicative of
material deterioration. LEAKAGE of this type is unacceptable as the
leak itself could cause further deterioration, resulting in higher
LEAKAGE. Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and gaskets is not
pressure boundary LEAKAGE.

b. Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE is allowed as
a reasonable minimum detectable amount that the containment air
particulate monitoring equipment can detect within a reasonable time
period. Violation of this LCO could result in continued degradation of
the RCPB, if the LEAKAGE is from the pressure boundary.
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.16 RCS Specific Activity

BASES

BACKGROUND The maximumn dose to thc wholc body and the thyroid that an individual at
the- 13it9 boun-dary can reGPeiVc forF 22 hour61s duFrng an accident is specified
in 10 CFR 100 (Ref. 1). The limits on specific activity ensure that the
doeser are held to a smal! fraction Of thcQ 10 C-FR 100( li~mits during
analyzed trangsientrs an4d- accr.idients.

The RCS specifiG actiVity LCO limits the allowable concentration level oe
FaalIonuciioes in tne reactor Goo~ant. +R no6 11 limts arc cstaBIISnca to
minimize the offsite radioactivity dose censequences in the event of a
steam generator tube rupture (SGTR) accident.

T eI GO n'f is ^ri-i a ll+;~; Hm +. frr. knhr~ nn fZC II\/AI HV 1F=6

1131 and gross specific activifty. The allowable levels are intended to
limit the -2 hour doese at the site boeundar,' to a small fractfion ofth
10 CFR 100 dosGe guideline limi~ts. The limits in the LCOQ are
standardized, based on parametric evaluations of offsite radioactiviy
dose cons:equ1ences for typical site locations.

The parametric evaluations showed the potential offsite dose levels for a
SGT-R occGident wore an appropriately small fraction of the 10 ;F=R 100O
dose guideline limits. Each evaluation assumnes a broad range of site
applicable atmospheiric dispersion factors in a- amti evaluatin

The maximum dose that an individual at the exclusion area boundary can
receive for 2 hours following an accident, or at the low population zone
outer boundary for the radiological release duration, is specified in 10
CFR 50.67 (Ref. 1). Doses to control room operators must be limited per
GDC 19. The limits on specific activity ensure that the offsite and control
room doses are appropriately limited during analyzed transients and
accidents.

The RCS specific activity LCO limits the allowable concentration level of
radionuclides in the reactor coolant. The LCO limits are established to
minimize the dose consequences in the event of a steam line break (SLB)
or steam generator tube rupture (SGTR) accident.

The LCO contains specific activity limits for both DOSE EQUIVALENT I-
131 and DOSE EQUIVALENT XE-1 33. The allowable levels are intended
to ensure that offsite and control room doses meet the appropriate
accentan~e criteria in the Standard Review Plan (Ref. 2Y.
accentance criteria in the Standard Revie Plan (Ref 2)

APPLICABLE
SAFETY

The LC, limits on the specific actiVity of the reaGtOr c•oolawn•e 6re that
the resulting 2 hour doses at the site boundary' will not eXceed a small
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ANALYSES fractio;n •f the 10 CFDR 100 dose .udeline limits fOllori-g a SGTR
accident. The SGT-R safet',nlyi (Ref. 2) assumes the specific actiVity
o~f the reactor coolant at the LCOQ !imit and an existing reactor coolan';t
steam generator (9G) tube leakage rate of 150 gpd per SG. The safetyJ
analysis assumes the specific actiVity of the secondar,' coolant at its limit
G? 0.1 ýtUI/gm (DOSE EQUIVALENT L 43 fiGi trom) 3O .747, "'Seconda;

The analysis for the SGTR accident establishes the acceptance limits fc
RCS Specific activity.

The analysis is for two cases of reactor coolant specific actmi i,. Ono

)r

case assumes specific activity at 1.0 CI±Gbgm DOSE EQUIVALENT 1 131
witha cocurent ncrese n ioineeolution that OnrGeases the 1 131

activity inthe reactor coolant based 9M _An evltoFate that isc 335 times;
normal equilibhriumr rate for a spike duration of 8 hours after the accident.

The LCO limits on the specific activity of the reactor coolant ensure that
the resulting offsite and control room doses meet the appropriate SRP
acceptance criteria following a SLB or SGTR accident. The safety
analyses (Refs. 3 and 4) assume the specific activity of the reactor
coolant is at the LCO limits, and an existing reactor coolant steam
generator (SG) tube leakage rate of 0.25 qpm per SG (1 qpm for all SGs)
exists. The safety analyses assume the specific activity of the secondary
coolant is at its limit of 0.1 ICi/qm DOSE EQUIVALENT 1-131 from LCO
3.7.17, "Secondary Specific Activity."

The analyses for the SLB and SGTR accidents establish the acceptance
limits for RCS specific activity. Reference to these analyses is used to
assess changes to the unit that could affect RCS specific activity, as they
relate to the acceptance limits.

The safety analyses consider two cases of reactor coolant iodine specific
activity. One case assumes specific activity at 1.0 pCi/qm DOSE
EQUIVALENT 1-131 with a concurrent large iodine spike that increases
the rate of release of iodine from the fuel rods containing cladding defects
to the primary coolant immediately after a SLB (by a factor of 500), or
SGTR (by a factor of 335). respectivelv.

-- -- I -- I .............. IT "----r ....... I"
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BASES

APPLICABLE SAFETY ANALYSES (continued)

The sccond case assumes the initia! reactor coolant iodine activit a
6Q.0 ±,Gi/gm DOSE EQUIVALENT 1131 due to a prc a-ciden+t iodin
spike caused by an RCS transient. in boath c-aq.es, the nobic gas actvipy
in the reactor coolant assumes 10% failed fuel, which closely equals the
LCO l ,imt Of 1nf•WE Ii/grM for gress Specific actiVfity'.

The analYSis also assum~es a loss of o)#ffete power at the same time as the
SGT-R event. The SGT-R causes a reduction in reactorF cool)ant dnventGoy.
The reduc~tion initiatcc a reactor trip from a low presuie pressr
6ignal or an ROS- oveartemperature AT signal.

ThecincrtapoidAent loss of offsite power causes the steam dump valves to
close to protect the condenser. The rie inpesue in the ruptured SG
discharges radioactively contami nate d ste~am;n to the atmosphere through
the SG power operated relief valves and the main steam safety valves
(if their setpe"nt is reached). The unaffiected- S-Gs remove core decay
heat by venting steam to the atmosphere until the cool)doWn ends

The sa"e, analysis shows the rail gicl onequences of an SGT-R
accident are w.ithin a small fraction of the ReferencGe 1 dose guideline
limits. Operation With iodine specific activity levels greater than the L=GO
limit is permissible, if the activity levels do9 not eXceed the limits; shown in
Figure 3.4416a 1, in the applic~blc specification, for more than 18 hours.
The safety analysis has pre accident iodine spikin~g levels uptWe
60.0 ýi~i/gm DOSE EQUIVALENT 1 131 and, for the concurrent iodine-
spike case, has a !inear inrGeasing DOSE EQUIVALENT 1 131 level
beginning immediately after the accident and reachin aqa;mu level
D R8 11GuFS.

The remainder of the above limit peFrm1;issibl iodine levels showni
Figure 3.4.16 1 are acceptable becuaus'e of the low probability of aa SGTR

accgdnt ocurring during the established 418. houwr ti~me li~mit. Th-e
occurrence Of an SGT-R accident at these permissible levels col
inrA-eas-e the- site boundary dose levels, but still be within 10- GF=R 100O
dose guideline limits.

ROS Specific Actiity satisfies Criterion 2 of 10 CFR 50.36(G)(24),i)

The second case assumes the initial reactor coolant iodine activity at 60.0
uCi/qm DOSE EQUIVALENT 1-131 due to an iodine spike caused by a
reactor or an RCS transient prior to the accident. In both cases, the noble
gas specific activity is assumed to be 215.1 pCi/.qm DOSE EQUIVALENT
XE-133.

The SGTR analysis assumes a rise in pressure in the ruptured SG which
causes radioactively contaminated steam to discharge to the atmosphere
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through the power operated relief valves or the main steam safety valves.
The atmospheric discharge stops when the primary to secondary leakage
is halted via operator action. The unaffected SG removes core decay
heat by venting steam until Residual Heat Removal (RHR) system entry
conditions are reached.

The SLB radiological analysis assumes that offsite power is lost at the
same time as the pipe break occurs outside containment. The affected
SG blows down completely and steam is vented directly to the
atmosphere. The unaffected SG removes core decay heat by venting
steam to the atmosphere until RHR system entry conditions are reached.

Operation with iodine specific activity levels greater than the LCO limit is
permissible, if the activity levels do not exceed 60.0 ICi/qm for more than
48 hours.

The limits on RCS specific activity are also used for establishing
standardization in radiation shielding and plant personnel radiation
protection practices.

RCS specific activity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The specific m~dio e actiVitY is limited t, 1.0 p/i.gm DOSE EQUIAI ENT
4 31, and the gross pecica-tiVity in the reactor c-• lant i; limited*

nuAmber of ftCilgm equal to 100 divided by E (average disintegraio
energy of the su~m o-f the average beta and gamma eReg ice Gfth, 1,, • 4- NA,, -rt, , ., 1 ;, ;1.• r-,rkC E C n "k, A C: l- \1•, J, ,,')jL,

tG-the

2 hour thyroid d toan indi•vidualI';;' at tho- site boundary d•urig the Design

The iodine specific activity in the reactor coolant is limited to 1.0 uCi/qm
DOSE EQUIVALENT 1-131, and the noble gas specific activity in the
reactor coolant is limited to 215.1 uCi/qm DOSE EQUIVALENT XE-1 33.
The limits on specific activity ensure that offsite and control room doses
will meet the appropriate SRP acceptance criteria (Ref. 2).

The SLB and SGTR accident analyses (Refs. 3 and 4) show that the
calculated doses are within acceptable limits. Violation of the LCO may
result in reactor coolant radioactivity levels that could, in the event of a
SLB or SGTR, lead to doses that exceed the SRP acceptance criteria
(Ref. 2).
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BASES

LCO (continued)

Basis Accident (IDBA) will be a small fracti, n of the allowed thyroid dose.
The limit 1n gross 3pecific actiVity hnsUres the 2 hou whole body dose to
an individual at the site boundace durig the DBA will be a small fraRtion
of the allowed whole body dose.

The SGTR ancident analysis (Ref. 2) shows that the 2 hour site boudwy
dose levels -are within aceptablo limits. Violation of the b inq may result
in recovar coolat radisartiviea levels that cosd, ir the deVest of an SGTR,
lead to site boundaek dises that eXceed the 10 FoR 100 dose guideline

APPLICABILITY In MODES 1 and 2, and inMDE= 3 with RCS awerage temperature
l500 0F, operation within the ILCO limits for DOSE EQUIVALENT 1131

and gross specific activity are Recessary to contain the potential
contequenGe- s of a ;SGTR to within the acceptable site boufday dose
values.

For operation An MO4DE 3 with ROS average temperature< 5000F, and i
MODES1 and5, the release of radioactivity in the event of a SGTRi

unlikely rsine the satufration pressure of the reactor coolant is below the
lift pressurae Plain Ugf the Main steam safety valves.

In MODES 1, 2, 3. and 4, operation within the LCO limits for DOSE
EQUIVALENT 1-131 and DOSE EQUIVALENT XE-1 33 is necessary to
limit the potential consequences of a SLB or SGTR to within the SRP
acceptance criteria (Ref. 2).

In MODES 5 and 6, the steam generators are not being used for decay
heat removal, the RCS and steam generators are depressurized. and
Primary to secondary leakage is minimal. Therefore, the monitoring of
RCS specific activity is not egguired.

ACTIONS A. 1 and A.2

With the DOSE EQUIVALENT 1 131 greater than; the LCGO limit, samples
at inter',als of 4 hours must be taken to veif tha th..e limits ot
Figure 3.4.16 1 are not eXceeded. An isotopic analysis of a reactor
coolant sample must be pe~fGFmed for at least 1 131, 1 133, and 1 135.
The Completion Time of 4 hewrs is required to obtain and analyz a
sample. Sampling is done to continue to provide a trend.

The DOSE EQUIVALENT 1 131 must be restored to within limits within
48 hours. The Completmen Time of 48 hours; is required, if the limit
violation resulted from normnal ioiespiking.
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A Note permits the use of the provisionS Of LCO 3.0A.4.c. This- AIIGWaRce
permits enFt' iRnG the applicable MOlDE(S) while relYiRg On the•ACTIONS

incorporated into the specifiG activity limit, the low probability of an event
Which is limiting due to eXceeding this limit, and the ability to restor
transient specific actiVity e)xcursions while the unit remains at, or
proceeds to power operation.

With the DOSE EQUIVALENT 1-131 greater than the LCO limit, samples
at intervals of 4 hours must be taken to demonstrate that the specific
activity is < 60.0 wCi/qm. The Completion Time of 4 hours is required to
obtain and analyze a sample. Sampling is continued every 4 hours to
provide a trend.

The DOSE EQUIVALENT 1-131 must be restored to within limit within 48
hours. The Completion Time of 48 hours is acceptable since it is
expected that, if there were an iodine spike, the normal coolant iodine
concentration would be restored within this time period. Also, there is a
low probability of a SLB or SGTR occurring during this time period.

A Note permits the use of the provisions of LCO 3.0.4.c. This allowance
permits entry into the applicable MODE(S), relying on Required Actions
A.1 and A.2 while the DOSE EQUIVALENT 1-131 LCO limit is not met.
This allowance is acceptable due to the significant conservatism
incorporated into the specific activity limit, the low probability of an event
that is limiting due to exceeding this limit, and the ability to restore
transient-specific activity excursions while the plant remains at, or
proceeds to, power operation.

B. 1

With the DOSE EQUIVALENT XE-1 33 greater than the LCO limit, DOSE
EQUIVALENT XE-1 33 must be restored to within limit within 48 hours.
The allowed Completion Time of 48 hours is acceptable since it is
expected that, if there were a noble gas spike, the normal coolant noble
gas concentration would be restored within this time period. Also, there is
a low probability of a SLB or SGTR occurring during this time period.

A Note permits the use of the provisions of LCO 3.0.4.c. This allowance
permits entry into the applicable MODES(S), relying on Required Action
B.1 while the DOSE EQUIVALENT XE-133 LCO limit is not met. This
allowance is acceptable due to the significant conservatism incorporated
into the specific activity limit, the low probability of an event which is
limiting due to exceeding this limit, and the ability to restore transient-
specific activity excursions while the plant remains at, or proceeds to,
power operation.
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BASES

ACTIONS (continued)

B-.

if any Required Action and assOciated Completion Time Of Condition A is
not Met, if the DOSE EQUIVALENT 11431 is in the unacceptable regionR o
Figure 3.4.16 1, or if gross specific activity of the reactorp coo-nlant is, not
within limit. the reactorF must be brought to MODE 3 with RCS average

reasnabe, ased on operating experience, to reach MODE 2 beh
5000 -F= fro-m full power conditions in an orderly manner and withu
challenging unit ,•Stems•.

C.1 and C.2

If the Required Action and associated Completion Time of Condition A or
B is not met, or if the DOSE EQUIVALENT 1-131 is > 60.0 tCi/gm, the
reactor must be brought to MODE 3 within 6 hours and MODE 5 within 36
hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.4.16.1
REQUIREMENTS

SR 3.4.16.1 requires performing a gamma isotopic analysis as a measure
of the goses specific activity of the reactor coolant at least once ever,
:7 days. While basically a quantitative mneasure of radionuclides with ~halt
lies longer than 15 minRutes, excluding iodines, this mneasurement is the
sumn of the degassed gamnma activities and the gaseous gamma activities
in the sample taken. Thic_ Suprgeillamc~e provides an ind-ication of-an;y
inc~reasep in grocs specific activity.

Trending the results of this Surveillance allow.s proper Fremedial actionR to
be taken before reaching the LCO limit under normal operating
conditions. The 7 day FrFequency considers the unlikelihood of a grossG
fuel fafilure duFrig the time.

SR 3.4.16.1 requires performing a gamma isotopic analysis as a measure
of the noble gas specific activity of the reactor coolant at least once every
7 days. This measurement is the sum of the degassed gamma activities
and the gaseous gamma activities in the sample taken. This Surveillance
provides an indication of any increase in the noble gas specific activity.

Trending the results of this Surveillance allows proper remedial action to
be taken before reaching the LCO limit under normal operating
conditions. The 7-day Frequency considers the low probability of a gross
fuel failure durina this time.
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BASES

SURVEILLANCE REQUIREMENTS (continued)

Due to the inherent difficulty in detecting Kr-85 in a reactor coolant
sample due to masking from radioisotopes with similar decay enermies,
such as F-18 and 1-134, it is acceptable to include the minimum
detectable activity for Kr-85 in the SR 3.4.16.1 calculation. If a specific
noble gas nuclide listed in the definition of DOSE EQUIVALENT XE-133
is not detected, it should be assumed to be present at the minimum
detectable activity.

A Note modifies the SR to allow entry into and operation in MODE 4,
MODE 3, and MODE 2 prior to performing the SR. This allows the
Surveillance to be performed in those MODES, prior to entering MODE 1.

SR 3.4.16.2

This RIllance requir.. the ver..ification that the reactor coola.t DOSE

~~uivxL~r i a! SpeIIGfl aGHVIy isWHiR nir it. Tis SI ur iiaRce i
aGGGomp*ished ypromn an isotopic analysis of a reactor cool;ant
sample. This Surveillance is performed in MODE 1 only to enSUre iodine
Fethins titHnC limit UUFing noFral ope~ration and folowinqR fast power
changes when fiuel failure is more apt to occur. The 14 day Frequency
adequate to trend changes in the iodine activity level, considering grobl
activity is monitored every 7 days. The Frequency, between 2 and
6 hours after a power change > 15% RTP within a 1 hour period, is
established because the iodine levels peak during this time following fuel
failre; samples at other times would poevide inaccurate results.

This Surveillance is performed to ensure iodine specific activity remains
within the LCO limit during normal operation and following fast power
changes when iodine spiking is more apt to occur. The 14-day Freguency
is adeguate to trend changes in the iodine activity level, considering noble
gas activity is monitored every 7 days. The Freguency, between 2 and 6
hours after a power change > 15% RTP within a 1 hour period, is
established because the iodine levels peak during this time following
iodine spike initiation: samples at other times would provide inaccurate
results.

The Note modifies this SR to allow entry into and operation in MODE 4,
MODE 3, and MODE 2 prior to performing the SR. This allows the
Surveillance to be performed in those MODES, prior to entering MODE 1.

SR,34-46,3

,A radiEochemnical analysis for E dete81Irmiation is required ever,' 181 days
wihthe unt perating in MODE I equilibriuAm condito. The EZ

determination dierectly relatec to the LCO and is, required to vent'uitý
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BASES

SURVEILLANCE REQUIREMENTS (continued)

operation within the spccified gross activity LCO limit. The anal, is fr E
is mcsurment of the avcrage encrgies per disintegration for isotopes

with half lives lonRger than 15 minutes, excGluding iodincs. The FrFequency
of 181 days rcocgnizes E does nEt change rapidly.

This SR has been modified by a Note that indic.ates samplinog isc
required tq be peiAnlymed usi 31 days after a minimum of 2 effec.tive fu
power days and 20 days4 2.f MODE 1 opeatin have elapsed since the
reactor was last subcritical for at least 48 hours. This ensures that the
radioactive materials are at equilibrium so the analysis for E is
representative and not skewed by a crud burst or other similar abnormal
eveRt.

REFERENCES 1. 10 C-FR 10011.
I1. 10 CFR 50.67.

2. Standard Review Plan (SRP) Section 15.0.1 "Radiological
Consequence Analyses Using Alternative Source Terms."

3. 2----UFSAR, Section 14.2.4.

4. UFSAR, Section 14.2.5

Cook Nuclear Plant Unit 2 B 3.4.16-9 Revision No. 0



SG Tube Integrity
B 3.4.17

BASES

APPLICABLE
SAFETY
ANALYSES

The steam generator tube rupture (SGTR) accident is the limiting design
basis event for SG tubes and avoiding an SGTR is the basis for this
Specification. The analysis of an SGTR event assumes a bounding
primary to secondary LEAKAGE rate equal to the ope Fat;.al-accident
induced LEAKAGE rate limits in LCO 3.4.13, "RCS Operational
LEAKAGE,'of 0.25 ,pm (1.0 for all SGs) plus the leakage rate
associated with a double-ended rupture of a single tube. The accident
analysis for an SGTR assumes the contaminated secondary fluid is only
briefly released to the atmosphere via the SG power operated relief
valves.

The analysis for design basis accidents and transients other than an
SGTR assumes the SG tubes retain their structural integrity (i.e., they are
assumed not to rupture.) In these analyses, the steam discharge to the
atmosphere is based on the total primary to secondary LEAKAGE from
an individual SG of 0.25 qpm (1.0 qpm for all SGs)., of 1 gall"n per mni•ute
(gpmn) or is assum.ed to increa.e to 1 gpm as a result of accident induced
conditions. For accidents that do not involve fuel damage, the primary
coolant activity level of DOSE EQUIVALENT 1-131 is assumed to be
equal to the LCO 3.4.16, "RCS Specific Activity," limits. For accidents
that assume fuel damage, the primary coolant activity is a function of the
amount of activity released from the damaged fuel. The dose
consequences of these events are within the limits of GDC 9( 19 (. 10
CFR 41-)-50.67 (Ref. 3) Or the NRC approved licensing basis (e.g., a

Steam generator tube integrity satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO The LCO requires that SG tube integrity be maintained. The LCO also
requires that all SG tubes that satisfy the plugging criteria be plugged in
accordance with the Steam Generator Program.

During an SG inspection, any inspected tube that satisfies the Steam
Generator Program plugging criteria is removed from service by plugging.
If a tube was determined to satisfy the plugging criteria but was not
plugged, the tube may still have tube integrity.

In the context of this Specification, an SG tube is defined as the entire
length of the tube, including the tube wall, between the tube-to-tubesheet
weld at the tube inlet and the tube-to-tubesheet weld at the tube outlet.
The tube-to-tubesheet weld is not considered part of the tube.

An SG tube has tube integrity when it satisfies the SG performance
criteria. The SG performance criteria are defined in Specification 5.5.7,
"Steam Generator Program," and describe acceptable SG tube
performance. The Steam Generator Program also provides the
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evaluation process for determining conformance with the SG performance
criteria.
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BASES

LCO (continued) There are three SG performance criteria: structural integrity, accident
induced leakage, and operational LEAKAGE. Failure to meet any one of
these criteria is considered failure to meet the LCO.

The structural integrity performance criterion provides a margin of safety
against tube burst or collapse under normal and accident conditions, and
ensures structural integrity of the SG tubes under all anticipated
transients included in the design specification. Tube burst is defined as,
"The gross structural failure of the tube wall. The condition typically
corresponds to an unstable opening displacement (e.g., opening area
increased in response to constant pressure) accompanied by ductile
(plastic) tearing of the tube material at the ends of the degradation." Tube
collapse is defined as, "For the load displacement curve for a given
structure, collapse occurs at the top of the load versus displacement
curve where the slope of the curve becomes zero." The structural integrity
performance criterion provides guidance on assessing loads that have a
significant effect on burst or collapse. In that context, the term
"significant" is defined as "An accident loading condition other than
differential pressure is considered significant when the addition of such
loads in the assessment of the structural integrity performance criterion
could cause a lower structural limit or limiting burst/collapse condition to
be established." For tube integrity evaluations, except for circumferential
degradation, axial thermal loads are classified as secondary loads. For
circumferential degradation, the classification of axial thermal loads as
primary or secondary loads will be evaluated on a case-by-case basis.
The division between primary and secondary classifications will be based
on detailed analysis and/or testing.

Structural integrity requires that the primary membrane stress intensity in
a tube not exceed the yield strength for all ASME Code, Section III,
Service Level A (normal operating conditions) and Service Level B (upset
or abnormal conditions) transients included in the design specification.
This includes safety factors and applicable design basis loads based on
ASME Code, Section III, Subsection NB (Ref. 4) and Draft Regulatory
Guide 1.121 (Ref. 5).

The accident induced leakage performance criterion ensures that the
primary to secondary LEAKAGE caused by a design basis accident, other
than an SGTR, is within the accident analysis assumptions. The accident
analysis assumes that accident induced leakage does not exceed4-IO
gdpeF SG 0.25 qpm per SG (1.0 qpm for all SGs). The accident
induced leakage rate includes any primary to secondary LEAKAGE
existing prior to the accident in addition to primary to secondary
LEAKAGE induced during the accident.
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SG Tube Integrity
B 3.4.17

BASES

REFERENCES 1. NEI 97-06, "Steam Generator Program Guidelines."

2. 10 CFR 50 Appendix A, GDC 1 9.Not Used

3. 10 CFR-1-0950.67.

4. ASME Boiler and Pressure Vessel Code, Section III, Subsection NB.

5. Draft Regulatory Guide 1.121, "Basis for Plugging Degraded Steam
Generator Tubes," August 1976.

6. EPRI, "Pressurized Water Reactor Steam Generator Examination
Guidelines."
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Containment
B 3.6.1

BASES

BACKGROUND (continued)

d. The sealing mechanism associated with each containment
penetration (e.g., welds, bellows, or 0-rings) is OPERABLE (i.e.,
OPERABLE such that the containment leakage limits are met).

APPLICABLE The safety design basis for the containment is that the containment must
SAFETY withstand the pressures and temperatures of the limiting Design Basis
ANALYSES Accident (DBA) without exceeding the design leakage rates.

The DBAs that result in a challenge to containment OPERABILITY from
high pressures and temperatures are a LOCA and a steam line'break
(Ref. 2). In addition, release of significant fission product radioactivity
within containment can occur from a LOCA (Ref. 2) or a rod ejection
accident (Ref. 3). In the DBA analyses, it is assumed that the
containment is OPERABLE such that, for the DBAs involving release of
fission product radioactivity, release to the environment is controlled by
the rate of containment leakage. The containment was is designed with
an allowable leakage rate of O-2-50.18% of containment air weight per day
(Ref. 4). This leakage rate, used in the evaluation of offsite doses
resulting from accidents, is defined in 10 CFR 50, Appendix J, Option B
(Ref. 1), as La: the maximum allowable containment leakage rate at the
calculated peak containment internal pressure (Pa) resulting from the
limiting design basis LOCA. The allowable leakage rate represented by
La forms the basis for the acceptance criteria imposed on all containment
leakage rate testing. La is assumed to be 0-.2,50.18% per day in the safety
analysis at Pa = 12 psig (Ref. 4).

Satisfactory leakage rate test results are a requirement for the

establishment of containment OPERABILITY.

The Containment satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Containment OPERABILITY is maintained by limiting leakage to < 1.0 La,
except prior to the first startup after performing a required Containment
Leakage Rate Testing Program leakage test. At this time the applicable
leakage limits must be met.

Compliance with this LCO will ensure a containment configuration,
including equipment hatches, that is structurally sound and that will limit
leakage to those leakage rates assumed in the safety analysis.

Individual leakage rates specified for the containment air lock (LCO 3.6.2)
are not specifically part of the acceptance criteria of 10 CFR 50,
Appendix J. Therefore, leakage rates exceeding these individual limits
only result in the containment being inoperable when the leakage results
in exceeding the overall acceptance criteria of 1.0 La.
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Containment Air Locks
B 3.6.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2 Containment Air Locks

BASES

BACKGROUND Containment air locks form part of the containment pressure boundary
and provide a means for personnel access during all MODES of
operation.

Each air lock is nominally a right circular cylinder, approximately 10 ft in
diameter, with a door at each end. The doors are interlocked to prevent
simultaneous opening. During periods when containment is not required
to be OPERABLE, the door interlock mechanism may be disabled,
allowing both doors of an air lock to remain open for extended periods
when frequent containment entry is necessary. Each air lock door has
been designed and tested to certify its ability to withstand a pressure in
excess of the maximum expected pressure following a Design Basis
Accident (DBA) in containment. As such, closure of a single door
supports containment OPERABILITY. Each of the doors contains double
gasketed seals and local leakage rate testing capability to ensure
pressure integrity. To effect a leak tight seal, the air lock design uses
pressure seated doors (i.e., an increase in containment internal pressure
results in increased sealing force on each door).

Each personnel air lock is provided with limit switches on both doors that
provide local indication of door position. Additionally, a control room
alarm is provided for each air lock to alert the operator whenever an air
lock door is open for greater than approximately 5 minutes.

The containment air locks form part of the containment pressure
boundary. As such, air lock integrity and leak tightness is essential for
maintaining the containment leakage rate within limit in the event of a
DBA. Not maintaining air lock integrity or leak tightness may result in a
leakage rate in excess of that assumed in the unit safety analyses.

APPLICABLE
SAFETY
ANALYSES

The DBAs that result in a release of radioactive material within
containment are a loss of coolant accident and a rod ejection accident
(Refs. 1 and 2). In the analysis of each of these accidents, it is assumed
that containment is OPERABLE such that release of fission products to
the environment is controlled by the rate of containment leakage. The
containment was-is designed with an allowable leakage rate of 0.2-50.18%
of containment air weight per day (Ref. 3). This leakage rate is defined in
10 CFR 50, Appendix J, Option B (Ref. 4), as La = 0-_-50.18% of
containment air weight per day, the maximum allowable containment
leakage rate at the calculated peak containment internal pressure
Pa = 12 psig following

Cook Nuclear Plant Unit 2 B 3.6.2-1 
Revision No. 0
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SGSVs
B 3.7.2

BASES

APPLICABLE SAFETY ANALYSES (continued)

Coolant System (RCS) cooldown. With a loss of offsite power, the
response of mitigating systems is delayed. Significant single failures
considered include failure of an SGSV to close.

The SGSVs serve only a closed safety function and remain open during
power operation. These valves operate during a SLB, steam generator
tube rupture, and feedwater line break.

The SGSVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO requires that four SGSVs in the steam lines be OPERABLE.
The SGSVs are considered OPERABLE when the isolation times are
within limits, and they close on an isolation actuation signal.

This LCO provides assurance that the SGSVs will perform their design
safety function to mitigate the consequences of accidents that Gould re
iR-such that offsite exposures comparable to a sma ll fraGction f are less
than 10 CFR 4-1-G50.67 (Ref. 3) limits.

APPLICABILITY The SGSVs must be OPERABLE in MODE 1, and in MODES 2 and 3
except when closed, when there is significant mass and energy in the
RCS and steam generators. When the SGSVs are closed, they are
already performing the safety function.

In MODE 4, the steam generator energy is low, thus the probability of a
SLB is low.

In MODE 5 or 6, the steam generators do not contain much energy
because their temperature is below the boiling point of water; therefore,
the SGSVs are not required for isolation of potential high energy
secondary system pipe breaks in these MODES.

ACTIONS A.1

With one SGSV inoperable in MODE 1, action must be taken to restore
OPERABLE status within 8 hours. Some repairs to the SGSV can be
made with the unit hot. The 8 hour Completion Time is reasonable,
considering the low probability of an accident occurring during this time
period that would require a closure of the SGSVs.

B.1

If the SGSV cannot be restored to OPERABLE status within 8 hours, the
unit must be placed in a MODE in which the LCO does not apply. To
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SGSVs
B 3.7.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

The Frequency is in accordance with the Inservice Testing Program.

This test is conducted in MODE 3 with the unit at operating temperature
and pressure. This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the SR. This allows a delay of
testing until MODE 3, to establish conditions consistent with those under
which the acceptance criterion was generated.

SR 3.7.2.2

This SR verifies that each SGSV can close on an actual or simulated
actuation signal. This Surveillance is normally performed upon returning
the unit to operation following a refueling outage. The Frequency of
SGSV testing is every 24 months. The 24 month Frequency for testing is
based on equipment reliability. Operating experience has shown that
these components usually pass the Surveillance when performed at the
24 month Frequency. Therefore, this Frequency is acceptable from a
reliability standpoint.

REFERENCES 1. UFSAR, Section 10.2.

2. UFSAR, Section 14.2.5.

3. 10 CFR 40071450.67.

4. Technical Requirements Manual

5. ASME, Operations and Maintenance Standards and Guides
(OM Codes).
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ESF Ventilation System
B 3.7.12

B 3.7 PLANT SYSTEMS

B 3.7.12 Engineered Safety Features (ESF) Ventilation System

BASES

BACKGROUND The ESF Ventilation System filters air from the enclosures for the ESF
equipment (containment spray pump, residual heat removal (RHR) pump,
safety injection pump, RHR heat exchanger, containment spray heat
exchanger, and reciprocating and centrifugal charging pump enclosures)
during normal operation, transients, and accidents. The ESF Ventilation
System, in conjunction with other systems, also provides adequate
cooling in the ESF enclosure areas.

The ESF Ventilation System consists of two independent and redundant
trains. Each train consists of a roll media roughing filter, a high efficiency
particulate air (HEPA) filter, an activated charcoal adsorber section for
removal of gaseous activity (principally iodines), and a fan. Ductwork,
valves or dampers, and instrumentation also form part of the system.

The design of each train includes a bypass of the charcoal adsorber
section. There are two independent air operated, fail-closed, dampers in
the charcoal adsorber section bypass. These dampers are arranged in
parallel. Normally, one train is in operation, directing the exhaust air
through the roughing and HEPA filters, bypassing the charcoal adsorber
section, and discharging it to the unit vent, while the other train is in
standby. In the event of a Phase B isolation (Containment
Pressure - High High) signal: a) for the standby train, the fan
automatically starts (via a containment spray pump closed breaker
signal); and b) for both the operating and standby trains, the charcoal
adsorber section bypasses are automatically closed and the air is
directed through the charcoal adsorber section in addition to the roughing
and HEPA filters. The standby train also starts on any train related ESF
system pump start signal, or upon receipt of a Safety Injection signal.
The roughing filters remove any large particles in the air, and any
entrained water droplets present, to prevent excessive loading of the
HEPA filters and charcoal adsorbers.

The ESF Ventilation System is discussed in UFSAR, Section 9.9.3.1
(Ref. 1).

APPLICABLE
SAFETY
ANALYSES

The design basis of the ESF Ventilation System is established by the
large break LOCA. The system evaluation assumes leakage from the
Emergency Core Cooling System (ECCS) and Containment Spray
System components during the recirculation mode. !A suGh a
easeAlthouqh not credited in dose consequence analyses, the system will
assist in limiting limits-radioactive release to within the 10 CFR 4-00-50.67
(Ref. 2) limits and to 5 rem total effective dose equivalent (TEDE) for
control room
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ESF Ventilation System
B 3.7.12

BASES

APPLICABLE SAFETY ANALYSES (continued)

operators (Ref. 3). The analysis of the effects and consequences of a
large break LOCA is presented in Reference 4.

The ESF Ventilation System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Two independent and redundant trains of the ESF Ventilation System are
required to be OPERABLE to ensure that at least one is available,
assuming that a single failure disables the other train coincident with loss
of offsite power. Total system failure could result in the atmospheric
release from the ESF enclosure areas exceeding 10 CFR 44&-50.67 limits
in the event of a Design Basis Accident (DBA).

ESF Ventilation System is considered OPERABLE when the individual
components necessary to maintain the ESF enclosure areas filtration are
OPERABLE in both trains.

An ESF Ventilation System train is considered OPERABLE when its
associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorbers are not excessively restricting
• flow, and are capable of performing their filtration functions; and

c. Ductwork, valves, and dampers are OPERABLE and air flow can be
maintained.

In addition, a train is allowed to be operating since, if a loss of power
occurs, it will automatically restart when power is restored.

The LCO is modified by a Note allowing the ESF enclosure 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 consist of stationing a dedicated individual at the opening who is
in continuous communication with the control room. This individual will
have a method to rapidly close the opening when a need for ESF
enclosure isolation is indicated.

APPLICABILITY In MODES 1, 2, 3, and 4, the ESF Ventilation System is required to be
OPERABLE consistent with the OPERABILITY requirements of the
ECCS.

In MODE 5 or 6, the ESF Ventilation System is not required to be
OPERABLE since the ECCS is not required to be OPERABLE.
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ESF Ventilation System
B 3.7.12

BASES

ACTIONS A. 1

With one ESF Ventilation train inoperable, action must be taken to restore
OPERABLE status within 7 days. During this time, the remaining
OPERABLE train is adequate to perform the ESF Ventilation System
function.

The 7 day Completion Time is appropriate because the risk contribution is
less than that for the ECCS (72 hour Completion Time), and this system
is not a direct support system for the ECCS. The 7 day Completion Time
is based on the low probability of a DBA occurring during this time period,
and ability of the remaining train to provide the required capability.

B. 1

If the ESF enclosure boundary is inoperable, the ESF Ventilation trains
cannot perform their intended functions. Actions must be taken to restore
an OPERABLE ESF enclosure boundary within 24 hours. During the
period that the ESF enclosure boundary is inoperable, appropriate
compensatory measures consistent with the intent, as applicable, of
GDC 19, 60, 64 and 10 CFR P-apt 10050.67 should be utilized to protect
plant personnel from potential hazards. Preplanned measures should be
available to address these concerns for intentional and unintentional entry
into the condition. The 24 hour Completion Time is reasonable based on
the low probability of a DBA occurring during this time period, and the use
of compensatory measures. The 24 hour Completion Time is a typically
reasonable time to diagnose, plan and possibly repair, and test most
problems with the ESF enclosure boundary.

C.1 and C.2

If the ESF Ventilation train or ESF enclosure boundary cannot be restored
to OPERABLE status within the associated Completion Time, 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. The allowed Completion Times are
reasonable, based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.12.1
REQUIREMENTS

Standby systems should be checked periodically to ensure that they
function properly. As the environment and normal operating conditions
on this system are not severe, testing each train once every 92 days
provides an adequate check on this system. Operating the ESF
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ESF Ventilation System
B 3.7.12

BASES

REFERENCES 1. UFSAR, Section 9.9.3.1.

2. 10 CFR -14150.67.

3. 10 CFR 50, Appendix A, GDC 19.

4. UFSAR, Section 14.3.5.19.
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FHAEV System
B 3.7.13

BASES

APPLICABLE
SAFETY
ANALYSES

The FHAEV System design basis is established by the consequences of
the limiting Design Basis Accident (DBA), which is a fuel handling
accident. The analysis of the fuel handling accident, given in
Reference 2, assumes that all fuel rods in an assembly are damaged.
The DBA analysis of the fuel handling accident assumes that only one
train of the FHAEV System is operating and the exhaust flow is directed
through the charcoal adsorber section and the Fuel Handling Area Supply
Air System fans are automatically shutdown upon receipt of a Fuel
Handling Area Radiation - High signal. The amount of fission products
available for release from the auxiliary building is determined for a fuel
handling accident. These assumptions and the analysis follow the
guidance discussed in the UFSAR (Ref. 2).

The FHAEV System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO One train of the FHAEV System is required to be OPERABLE and in
operation. The required FHAEV train is in operation when one fan is
operating and all charcoal adsorber section bypass dampers are closed
and inlet dampers are open. Total system failure could result in the
atmospheric release from the fuel handling building exceeding the
10 CFR 44)0-50.67 (Ref. 3) limits in the event of a fuel handling accident.

The FHAEV train is considered OPERABLE when the individual
components necessary to control exposure in the auxiliary building are
OPERABLE. Thus, the required FHAEV train is considered OPERABLE
when its associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively restricting
flow, and are capable of performing their filtration function;

c. Ductwork, valves, and dampers are OPERABLE, and air flow can be
maintained; and

d. Fuel Handling Area Supply Air System fans must be capable of being
stopped upon receipt of a Fuel Handling Area Radiation - High signal.

The LCO is modified by a Note allowing the auxiliary building 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 consist of stationing a dedicated individual at the opening who is
in continuous communication with the control room. This individual will
have a method to rapidly close the opening when a need for auxiliary
building isolation is indicated.
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FHAEV System
B 3.7.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.13.3

This SR verifies that the required FHAEV System testing is performed in
accordance with the Ventilation Filter Testing Program (VFTP). The
VFTP includes testing HEPA filter performance, charcoal adsorber
efficiency, minimum and maximum system flow rate, and the physical
properties of the activated charcoal (general use and following specific
operations). Specific test frequencies and additional information are
discussed in detail in the VFTP.

SR 3.7.13.4

This SR verifies that the required FHAEV train actuates on an actual or
simulated actuation signal. The test must verify that the signal
automatically shuts down each of the Fuel Handling Area Supply Air
System fans. Operating experience has shown that these components
usually pass the Surveillance when performed at the 24 month Frequency.
Therefore, the Frequency is acceptable from a reliability standpoint.

SR 3.7.13.5

This SR verifies the integrity of the auxiliary building enclosure. The
ability of the pool storage area to maintain negative pressure with respect
to potentially uncontaminated adjacent areas is periodically tested to
verify proper function of the FHAEV train. During the accident mode of
operation, the FHAEV train is designed to maintain a slight negative
pressure in the FHAEV train, to prevent unfiltered leakage. The FHAEV
train is designed to maintain a pressure > 0.125 inches of vacuum water
gauge with respect to atmospheric pressure at a flow rate of
< 27,000 cfm. The Frequency of 24 months is consistent with industry
practice and with other filtration system SRs.

REFERENCES 1. UFSAR, Section 9.9.3.2.

2. UFSAR, Section 14.2.1.

3. 10 CFR 41-050.67.
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Fuel Storage Pool Water Level
B 3.7.14

B 3.7 PLANT SYSTEMS

B 3.7.14 Fuel Storage Pool Water Level

BASES

BACKGROUND The minimum water level in the fuel storage pool meets the assumptions
of iodine decontamination factors following a fuel handling accident. The
specified water level shields and minimizes the general area dose when
the storage racks are filled to their maximum capacity. The water also
provides shielding during the movement of spent fuel.

A general description of the fuel storage pool design is given in the
UFSAR, Section 9.7.2 (Ref. 1). A description of the Spent Fuel Pool
Cooling System is given in the UFSAR, Section 9.4 (Ref. 2). The
assumptions of the fuel handling accident are given in the UFSAR,
Section 14.2.1 (Ref. 3).

APPLICABLE
SAFETY
ANALYSES

The minimum water level in the fuel storage pool meets the
assumptions of the fuel handling accident described in the UFSAR
(Ref. 3). The resultant 2 hour thyFeidose per person at the exclusion
area boundary is a small fraGction of less than the 10 CFR 400-50.67
(Ref. 4) limits.

According to Reference 3, there is 23 ft of water above the top of the
damaged fuel bundle during a fuel handling accident. With 23 ft of water,
the assumptions discussed in Reference 3 can be used directly. In
practice, this LCO preserves this assumption for the bulk of the fuel in the
storage racks. In the case of a single bundle dropped and lying
horizontally on top of the spent fuel racks, however, there may be < 23 ft
of water above the top of the fuel bundle (due to the width of the bundle).
To offset this small nonconservatism, the analysis assumes that all fuel
rods fail, although analysis shows that only the first few rows fail from a
hypothetical maximum drop.

The Fuel Storage Pool Water Level satisfies Criteria 2 and 3 of
10 CFR 50.36(c)(2)(ii).

LCO The fuel storage pool water level is required to be > 23 ft over the top of
irradiated fuel assemblies seated in the storage racks. The specified
water level preserves the assumptions of the fuel handling accident
analysis (Ref. 3). As such, it is the minimum required for movement
within the fuel storage pool.

APPLICABILITY This LCO applies during movement of irradiated fuel assemblies in the
fuel storage pool, since the potential for a release of fission products
exists.
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Fuel Storage Pool Water Level
B 3.7.14

BASES

ACTIONS A.1

When the initial conditions for prevention of an accident cannot be met,
steps should be taken to preclude the accident from occurring. When the
fuel storage pool water level is lower than the required level, the
movement of irradiated fuel assemblies in the fuel storage pool is
immediately suspended to a safe position. This action effectively
precludes the occurrence of a fuel handling accident. This does not
preclude movement of a fuel assembly to a safe position.

Required Action A.1 is modified by a Note indicating that LCO 3.0.3 does
not apply. If moving irradiated fuel assemblies while in MODE 5 or 6,
LCO 3.0.3would not specify any action. If moving irradiated fuel
assemblies while in MODES 1, 2, 3, and 4, the fuel movement is
independent of reactor operations. Therefore, inability to suspend
movement of irradiated fuel assemblies is not sufficient reason to require
a reactor shutdown.

SURVEILLANCE SR 3.7.14.1
REQUIREMENTS

This SR verifies sufficient fuel storage pool water is available in the event
of a fuel handling accident. The water level in the fuel storage pool must
be checked periodically. The 7 day Frequency is appropriate because
the volume in the pool is normally stable. Water level changes are
controlled by plant procedures and are acceptable based on operating
experience.

REFERENCES 1. UFSAR, Section 9.7.2.

2. UFSAR, Section 9.4.

3. UFSAR, Section 14.2.1.

4. 10 CFR I0O.150.67.
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Secondary Specific Activity
B 3.7.17

B 3.7 PLANT SYSTEMS

B 3.7.17 Secondary Specific Activity

BASES

BACKGROUND Activity in the secondary coolant results from steam generator tube
outleakage from the Reactor Coolant System (RCS). Under steady state
conditions, the activity is primarily iodines with relatively short half lives
and, thus, indicates current conditions. During transients, 1-131 spikes
have been observed as well as increased releases of some noble gases.
Other fission product isotopes, as well as activated corrosion products in
lesser amounts, may also be found in the secondary coolant.

A limit on secondary coolant specific activity during power operation
minimizes releases to the environment because of normal operation,
anticipated operational transients, and accidents.

This limit is lower than the activity value that might be expected from a
tube leak allowed by LCO 3.4.13, "RCS Operational LEAKAGE" of
primary coolant at the limit of 1.0 pCi/gm (LCO 3.4.16, "RCS Specific
Activity"). The steam line failure is assumed to result in the release of the
noble gas and iodine activity contained in the steam generator inventory,
the feedwater, and the reactor coolant LEAKAGE. Most of the iodine
isotopes have short half lives (i.e., < 20 hours).

With the speGified a;tiVity limit, the resultaRt thyFrid dose to a pero•n at
the site boundary, would be about 2.2 reR f9olloig a trip fro4M full power
rcoinc-id-ent w~ith a loss of offsite power and venting steam from the intact
steam generatorS for 30 dayS.

Operating a unit at the allowable limits Ge ld Fe6u4twould not allow the *i-a
2 hour site boundary exposure or the control room exposure ef a small
fraetioof-e to exceed the 10 CFR 400-50.67 (Ref. 1) total effective dose
equivalent (TEDE) limits and a control room dose limit of 5 rem ttal
effetive dose equivalent (T-Er-.

APPLICABLE
SAFETY
ANALYSES

The accident analysis of the main steam line break (MSLB), as
discussed in the UFSAR, Section 14.2.7 (Ref. ,2) assumes the initial
secondary coolant specific activity to have a radioactive isotope
concentration of 0.10 pCi/gm DOSE EQUIVALENT 1-131. This
assumption is used in the analysis for determining the radiological
consequences of the postulated accident. The accident analysis, based
on this and other assumptions, shows that the radiological consequences
of an MSLB do not exceed a small frFaction o the unit site boundary limits
(Ref. 1) for whole body and thyroid dose Fates-and a control room dose
limit of 5 rem TEDE (Ref. 2j).
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Secondary Specific Activity
B 3.7.17

BASES

APPLICABLE SAFETY ANALYSES (continued)

With the loss of offsite power, the remaining steam generators are
available for core decay heat dissipation by venting steam to the
atmosphere through the main steam safety valves (MSSVs) and steam
generator (SG) power operated relief valves (PORVs). The Auxiliary
Feedwater System supplies the necessary makeup to the steam
generators. Venting continues until the reactor coolant temperature and
pressure have decreased sufficiently for the Residual Heat Removal
System to complete the cooldown.

In the evaluation of the radiological consequences of this accident, the
.activity released from the steam generator connected to the failed steam
line is assumed to be released directly to the environment. The
unaffected steam generators are assumed to discharge steam and any
entrained activity through the MSSVs and SG PORVs during the event.
Since no credit is taken in the analysis for activity plateout or retention,
the resultant radiological consequences represent a conservative
estimate of the potential integrated dose due to the postulated steam line
failure.

Secondary Specific Activity limits satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO As indicated in the Applicable Safety Analyses, the specific activity of the
secondary coolant is required to be < 0.10 pCi/gm DOSE
EQUIVALENT 1-131 to limit the radiological consequences of a Design
Basis Accident (DBA) to a smma! fraction of less than the required site
boundary limit (Ref. 1) and a control room dose limit of 5 rem TEDE
(Ref. 241).

Monitoring the specific activity of the secondary coolant ensures that
when secondary specific activity limits are exceeded, appropriate actions
are taken in a timely manner to place the unit in an operational MODE
that would minimize the radiological consequences of a DBA.

APPLICABILITY In MODES 1, 2, 3, and 4, the limits on secondary specific activity apply
due to the potential for secondary steam releases to the atmosphere.

In MODES 5 and 6, the steam generators are not being used for heat
removal. Both the RCS and steam generators are depressurized, and
primary to secondary LEAKAGE is minimal. Therefore, monitoring of
secondary specific activity is not required.

Cook Nuclear Plant Unit 2 B 3.7.17-2 Revision No. 0
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Secondary Specific Activity
B 3.7.17

BASES

ACTIONS A.1 and A.2

Specific activity of the secondary coolant exceeding the allowable value is
an indication of a problem in the RCS and contributes to increased post
accident doses. If the secondary specific activity is not within limits, 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. The allowed Completion Times
are reasonable, based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.17.1
REQUIREMENTS

This SR verifies that the secondary specific activity is within the limits of
the accident analysis. A gamma isotopic analysis of the secondary
coolant, which determines DOSE EQUIVALENT 1-131, confirms the
validity of the safety analysis assumptions as to the source terms in post
accident releases. It also serves to identify and trend any unusual
isotopic concentrations that might indicate changes in reactor coolant
activity or LEAKAGE. The 31 day Frequency is based on the detection of
increasing trends of the level of DOSE EQUIVALENT 1-131, and allows
for appropriate action to be taken to maintain levels below the LCO limit.

I REFERENCES 1. 10 CFR 4-04450.67.

2. 10 CFR 50, Appendix A, GDIC 19,

,2. UFSAR, Section 14.2.7.
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B 3.9 REFUELING OPERATIONS

B 3.9.3 Containment Penetrations

BASES

BACKGROUND During movement of irradiated fuel assemblies within containment, a
release of fission product radioactivity within containment will be restricted
from escaping to the environment when the LCO requirements are met.
In MODES 1, 2, 3, and 4, this is accomplished by maintaining
containment OPERABLE as described in LCO 3.6.1, "Containment." In
MODE 6, the potential for containment pressurization as a result of an
accident is not likely; therefore, requirements to isolate the containment
from the outside atmosphere can be less stringent. The LCO
requirements are referred to as "containment closure" rather than
"containment OPERABILITY." Containment closure means that all
potential escape paths are closed or capable of being closed. Since
there is no potential for containment pressurization, the Appendix J
leakage criteria and tests are not required.

The containment serves to contain fission product radioactivity that may
be released from the reactor core following an accident, such that offsite
radiation exposures are maintained well within the requirements of
10 CFR 4-0050.67 (Ref. 2). Additionally, the containment provides
radiation shielding from the fission products that may be present in the
containment atmosphere following accident conditions.

The containment equipment hatch, which is part of the containment
pressure boundary, provides a means for moving large equipment and
components into and out of containment. During movement of irradiated
fuel assemblies within containment, the equipment hatch must be held in
place by at least four bolts. Good engineering practice dictates that the
bolts required by this LCO be approximately equally spaced.

The containment air locks, which are also part of the containment
pressure boundary, provide a means for personnel access during
MODES 1, 2, 3, and 4 unit operation in accordance with LCO 3.6.2,
"Containment Air Locks." Each air lock has a door at both ends. The
doors are normally interlocked to prevent simultaneous opening when
containment OPERABILITY is required. During periods of unit shutdown
when containment closure is not required, the door interlock mechanism
may be disabled, allowing both doors of an air lock to remain open for
extended periods when frequent containment entry is necessary.
During movement of irradiated fuel assemblies within containment,
containment closure is required; therefore, the door interlock mechanism
may remain disabled, but at least one air lock door must always remain
capable of being closed.

Cook Nuclear Plant Unit 2 B 3.9.3-1 Revision No. 0
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Containment Penetrations
B 3.9.3

BASES

BACKGROUND (continued)

The requirements for containment penetration closure ensure that a
release of fission product radioactivity within containment will be restricted
to within regulatory limits.

The Containment Purge Supply and Exhaust System includes a 24 inch
purge supply penetration and a 30 inch exhaust penetration. During
MODES 1, 2, 3, and 4, the two valves in each of the purge supply and
exhaust penetrations are normally maintained closed. The Containment
Purge Supply and Exhaust System is not subject to a Specification in
MODE 5.

In MODE 6, large air exchangers are necessary to conduct refueling
operations. The Containment Purge Supply and Exhaust System is used
for this purpose.

The containment penetrations that provide direct access from containment
atmosphere to outside atmosphere must be isolated on at least one side.
Isolation may be achieved by an OPERABLE automatic isolation valve, or
by a manual isolation valve, blind flange, or equivalent. Equivalent
isolation methods must be approved and may include use of a material that
can provide a temporary, atmospheric pressure, ventilation barrier for the
other containment penetrations during irradiated fuel movements.

APPLICABLE The fuel handling accident is a postulated event that involves damage to
SAFETY irradiated fuel (Ref. 1). Fuel handling accidents, analyzed in Reference 1,
ANALYSES involve dropping a single irradiated fuel assembly and handling tool. The

requirements of LCO 3.9.6, "Refueling Cavity Water Level," in conjunction
with a minimum decay time of 120 hours prior to irradiated fuel movement
with containment closure capability, ensures that the release of fission
product radioactivity, subsequent to a fuel handling accident, results in
doses that are a small fraGction of less than the guideiine-values specified
in 10 CFR 4-050.67 (Ref. 2.

Containment Penetrations satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO limits the consequences of a fuel handling accident in
containment by limiting the potential escape paths for fission product
radioactivity released within containment. The LCO requires any
penetration providing direct access from the containment atmosphere to
the outside atmosphere to be closed except for the OPERABLE
containment purge supply and exhaust penetrations and the containment
personnel air locks. For the OPERABLE containment purge supply and
exhaust penetrations, this LCO ensures that these penetrations are
isolable by the Containment Purge Supply and Exhaust System. The
OPERABILITY requirements for this LCO ensure that the automatic purge
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Containment Penetrations
B 3.9.3

BASES

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

This Surveillance demonstrates that each of the containment penetrations
is in its required status. The LCO 3.9.3.c.2 status requirement, which
requires penetrations to be capable of being closed by an OPERABLE
Containment Purge Supply and Exhaust System, can be verified by
ensuring each required valve operator is capable of closing automatically
if needed. This Surveillance does not require cycling of the valves since
this is performed at the appropriate frequency in accordance with SR
3.9.3.2.

The Surveillance is performed every 7 days during movement of
irradiated fuel assemblies within containment. The Surveillance interval is
selected to be commensurate with the normal duration of time to
complete fuel handling operations. This Surveillance ensures that a
postulated fuel handling accident that releases fission product
radioactivity within the containment will not result in a release of
significant fission product radioactivity to the environment in excess ef-a
small fFcatiGR-of the @idelUe-values specified in 10 CFR 4-0050.67 (Ref.

SR 3.9.3.2

This Surveillance demonstrates that each required containment purge
supply and exhaust valve actuates to its isolation position on manual
initiation or on an actual or simulated high radiation signal. The 24 month
Frequency maintains consistency with other similar valve testing
requirements. LCO 3.3.6, "Containment Purge Supply and Exhaust
System Isolation Instrumentation," provides additional Surveillance
Requirements for the containment purge supply and exhaust valve
actuation circuitry. Ensuring these Surveillances are met during
movement of irradiated fuel assemblies within containment will ensure
that the valves are capable of closing after a postulated fuel handling
accident to limit a release of fission product radioactivity from the
containment.

The SR is modified by a Note stating that this Surveillance is not required
to be met for valves in isolated penetrations. The LCO provides the
option to close penetrations in lieu of requiring automatic actuation
capability.

REFERENCES 1. UFSAR, Section 14.2.1.5.
2. 10 CFR 50.67
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B 3.9.6

B 3.9 REFUELING OPERATIONS

B 3.9.6 Refueling Cavity Water Level

BASES

BACKGROUND The movement of irradiated fuel assemblies within containment requires a
minimum water level of 23 ft above the top of the reactor vessel flange.
During refueling, this maintains sufficient water level in the containment,
refueling canal, fuel transfer canal, refueling cavity, and spent fuel pool.
Sufficient water is necessary to retain iodine fission product activity in the
water in the event of a fuel handling accident (Ref. 1). Sufficient iodine
activity would be retained to limit offsite doses from the accident to a
small fraction of less than the 10 CFR 400-50.67 limits.

APPLICABLE
SAFETY
ANALYSES

During movement of irradiated fuel assemblies, the water level in the
refueling canal and the refueling cavity is an initial condition design
parameter in the analysis of a fuel handling accident in containment, as
described in the UFSAR (Ref. 1). A minimum water level of 23 ft assures
an acceptable decontamination factor for iodine.

The fuel handling accident analysis inside containment is described in
Reference 1. With a minimum water level of 23 ft and a minimum decay
time of 120 hours prior to fuel handling, the analysis and test programs
demonstrate that the iodine release due to a postulated fuel handling
accident is adequately captured by the water and offsite doses are
maintained within allowable limits (Ref. 2).

Refueling cavity water level satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

I

LCO A minimum refueling cavity water level of 23 ft above the reactor vessel
flange is required to ensure that the radiological consequences of a
postulated fuel handling accident inside containment are within
acceptable limits.

APPLICABILITY LCO 3.9.6 is applicable when moving irradiated fuel assemblies within
containment. The LCO minimizes the possibility of a fuel handling accident
in containment that is beyond the assumptions of the safety analysis. If
irradiated fuel assemblies are not being moved in containment, there can
be no significant radioactivity release as a result of a postulated fuel
handling accident. Requirements for fuel handling accidents in the spent
fuel pool are covered by LCO 3.7.14, "Fuel Storage Pool Water Level."

Cook Nuclear Plant Unit 2 B 3.9.6-1 
Revision No. 26
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Refueling Cavity Water Level
B 3.9.6

BASES

ACTIONS A.1

With a water level of < 23 ft above the top of the reactor vessel flange, all
operations involving movement of irradiated fuel assemblies within the
containment shall be suspended immediately to ensure that a fuel
handling accident cannot occur.

The suspension of fuel movement shall not preclude completion of
movement of a component to a safe position.

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

Verification of a minimum water level of 23 ft above the top of the reactor
vessel flange ensures that the design basis for the analysis of the
postulated fuel handling accident during refueling operations is met.
Water at the required level above the top of the reactor vessel flange
limits the consequences of damaged fuel rods that are postulated to
result from a fuel handling accident inside containment (Ref. 1).

The Frequency of 24 hours is based on engineering judgment and is
considered adequate in view of the large volume of water and the normal
procedural controls of valve positions, which make significant unplanned
level changes unlikely.

REFERENCES 1. UFSAR, Section 14.2.1.

2. 10 CFR -1004-050.67.
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Definitions
1.1

1.1 Definitions

CHANNEL OPERATIONAL
TEST (COT)

CORE ALTERATION

CORE OPERATING LIMITS
REPORT (COLR)

DOSE EQUIVALENT 1-131

DOSE EQUIVALENT XE-133

A COT shall be the injection of a simulated or actual signal
into the channel as close to the sensor as practicable to
verify OPERABILITY of all devices in the channel required for
channel OPERABILITY. The COT shall include adjustments,
as necessary, of the required alarm, interlock, and trip
setpoints required for channel OPERABILITY such that the
setpoints are within the necessary range and accuracy. The
COT may be performed by means of any series of
sequential, overlapping, or total channel steps.

CORE ALTERATION shall be the movement of any fuel,
sources, or reactivity control components, within the reactor
vessel with the vessel head removed and fuel in the vessel.
Suspension of CORE'ALTERATIONS shall not preclude
completion of movement of a component to a safe position.

The COLR is the unit specific document that provides
cycle specific parameter limits for the current reload cycle.
These cycle specific parameter limits shall be determined for
each reload cycle in accordance with Specification 5.6.5.
Unit operation within these limits is addressed in individual
Specifications.

DOSE EQUIVALENT 1-131 shall be that concentration of I-
131 (microcuries per gram) that alone would produce the
same dose when inhaled as the combined activities of iodine
isotopes 1-131, 1-132,1-133, 1-134, and 1-135 actually present.
The determination of DOSE EQUIVALENT 1-131 shall be
performed using thyroid dose conversion factors from
Committed Dose Equivalent (CDE) or Committed Effective
Dose Equivalent (CEDE) dose conversion factors from Table
2.1 of EPA Federal Guidance Report No. 11, "Limiting Values
of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and
Ingestion."

DOSE EQUIVALENT XE-133 shall be that concentration of
Xe-133 (microcuries per gram) that alone would produce the
same acute dose to the whole body as the combined
activities of noble gas nuclides Kr-85m, Kr-85, Kr-87, Kr-88,
Xe-131 m, Xe-133m, Xe-133, Xe-135m, Xe-135, and Xe-138
actually present. If a specific noble gas nuclide iq not
detected, it should be assumed to be present at the minimum
detectable activity. The determination of DOSE
EQUIVALENT XE-133 shall be performed using effective
dose conversion factors for air submersion listed in Table
111.1 of EPA Federal Guidance Report No. 12, 1993, "External
Exposure to Radionuclides in Air, Water, and Soil" or the
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Definitions
1.1

1.1 Definitions
average gamma disintegration energies as provided in ICRP
Publication 38, "Radionuclide Transformations" or similar
source.

ENGINEERED SAFETY
FEATURE (ESF) RESPONSE
TIME

The ESF RESPONSE TIME shall be that time interval from
when the monitored parameter exceeds its actuation setpoint
at the channel sensor until the ESF equipment is capable of
performing its safety function (i.e., the valves travel to their
required positions, pump discharge pressures reach their
required values, etc.). Times shall include diesel generator
starting and sequence loading delays, where applicable. The
response time may be measured by means of any series of
sequential, overlapping, or total steps so that the entire
response time is measured. In lieu of measurement,
response time may be verified for selected components
provided that the components and methodology for
verification have been previously reviewed and approved by
the NRC.

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank,

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located and
known either not to interfere with the operation of
leakage detection systems or not to be pressure
boundary LEAKAGE, or

3. Reactor Coolant System (RCS) LEAKAGE through
a steam generator to the Secondary System
(primary to secondary LEAKAGE);

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection or
leakoff) that is not identified LEAKAGE; and

c. Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisolable fault in an RCS component body,
pipe wall, or vessel wall.

I

Cook Nuclear Plant Unit 2 1.1-2 Amendment No. 26~, 2-7~
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RCS Specific Activity
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.16 RCS Specific Activity

LCO 3.4.16

APPLICABILITY:

RCS DOSE EQUIVALENT 1-131 and DOSE EQUIVALENT XE-1 33
specific activity shall be within limits.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT NOTE.
1-131 not within limit. LCO 3.0.4.c is applicable.

A.1 Verify DOSE EQUIVALENT Once per 4 hours
1-131 <60 pCi/gm.

AND

A.2 Restore DOSE 48 hours
EQUIVALENT 1-131 to
within limit.

B. DOSE EQUIVALENT NOTE
XE-133 not within limit. LCO 3.0.4.c is applicable.

B.1 Restore DOSE 48 hours
EQUIVALENT XE-133 to
within limit.

C. Required Action and C.1 Be in MODE 3 6 hours
associated Completion
Time of Condition A or B AND
not met.

C.2 Be in MODE 5. 36 hours
OR

DOSE EQUIVALENT
1-131 > 60 pCi/gm.

Cook Nuclear Plant Unit 2 3.4.16-1 Amendment No. 269



RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.16.1 Verify reactor coolant DOSE EQUIVALENT XE-133 7 days
specific activity < 215.1 pCi/gm.

SR 3.4.16.2 Verify reactor coolant DOSE EQUIVALENT 1-131 14 days
specific activity < 1.0 pCi/gm.

AND

Between 2 and
6 hours after a
THERMAL
POWER change
of > 15% RTP
within a 1 hour
period

Cook Nuclear Plant Unit 2 3.4.16-2 Amendment No. 26-9



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.7 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to ensure
that SG tube integrity is maintained. In addition, the Steam Generator Program
shall include the following:

a. Provisions for condition monitoring assessments. Condition monitoring
assessment means an evaluation of the "as found" condition of the tubing
with respect to the performance criteria for structural integrity and accident
induced leakage. The "as found" condition refers to the condition of the
tubing during an SG inspection outage, as determined from the inservice
inspection results or by other means, prior to the plugging of tubes.
Condition monitoring assessments shall be conducted during each outage
during which the SG tubes are inspected or plugged to confirm that the
performance criteria are being met.

b. Performance criteria for SG tube integrity. SG tube integrity shall be
maintained by meeting the performance criteria for tube structural integrity,
accident induced leakage, and operational LEAKAGE.

1. Structural integrity performance criterion: All-in-service steam
generator tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power
range, hot standby, and cool down), all anticipated transients included
in the design specification, and design basis accidents. This includes
retaining a safety factor of 3.0 against burst under normal steady state
full power operation primary-to-secondary pressure differential and a
safety factor of 1.4 against burst applied to the design basis accident
primary-to-secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the design
basis accidents, or combination of accidents in accordance with the
design and licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In the
assessment of tube integrity, those loads that do significantly affect
burst or collapse shall be determined and assessed in combination
with the loads due to pressure with a safety factor of 1.2 on the
combined primary loads and 1.0 on axial secondary loads.

2. Accident induced leakage performance criterion: The primary to
secondary accident induced leakage rate for any design basis
accident, other than a SG tube rupture, shall not exceed the leakage
rate assumed in the accident analysis in terms of total leakage rate for
all SGs and leakage rate for an individual SG. Leakage is not to
exceed 0.25 gpm in an individual SG, for a total leakage rate of 1 gpm
for all SGs.

I Cook Nuclear Plant Unit 2 5.5-5 Amendment No. 269, 279, 304



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.9 Ventilation Filter Testing Pro-gram (VFTP) (continued)

ESF Ventilation System Face Velocity (fom) Penetration (%) RH M

CREV System

ESF Ventilation System

FHAEV System

NA 2.5

45.5

46.8

5

5

95

95

95

In addition, the carbon samples not obtained from test canisters shall be
prepared by either:

1. Emptying one entire bed from a removed adsorber tray, mixing the
adsorbent thoroughly, and obtaining samples at least two inches in
diameter and with a length equal to the thickness of the bed; or

2. Emptying a longitudinal sample from an adsorber tray, mixing the
adsorbent thoroughly, and obtaining samples at least two inches in
diameter and with a length equal to the thickness of the bed.

d. Demonstrate for each of the ESF systems that the pressure drop across the
combined HEPA filters and the charcoal adsorbers is less than the value
specified below when tested at the system flowrate specified below:

Delta P
(inches water gauge)ESF Ventilation System

CREV System

ESF Ventilation System

FHAEV System

Flowrate (cfm)

4

4

4

>5,400 and < 6,600

> 22,500 and < 27,500

> 27,000 and < 33,000
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5.5

5.5 Programs and Manuals

5.5.14 Containment Leakage Rate Testing Program

a. A program shall establish the leakage rate testing of the containment as
required by 10 CFR 50.54(o) and 10 CFR 50, Appendix J, Option B, as
modified by approved exemptions. This program shall be in accordance
with the guidelines contained in Regulatory Guide 1.163,
"Performance-Based Containment Leak-Test Program," dated
September, 1995, as modified by the following exceptions:

1. The Type A testing Frequency specified in NEI 94-01, Revision 0,
Paragraph 9.2.3, as "at least once per 10 years based on acceptable
performance history" is modified to be "at least once per 15 years
based on acceptable performance history." This change applies only
to the interval following the Type A test performed in May 1992.

b. The calculated peak containment internal pressure for the design basis loss
of coolant accident, Pa, is 12 psig.

c. The maximum allowable containment leakage rate, La at Pa, shall be 0.18%

of containment air weight per day.

d. Leakage rate acceptance criteria are:

1. Containment leakage rate acceptance criterion is 1.0 La. During the
first unit startup following testing in accordance with this program, the
leakage rate acceptance criteria are < 0.60 La for the Type B and C
tests and < 0.75 La for Type A tests.

2. Air lock testing acceptance criterion is overall air lock leakage rate is
< 0.05 La when tested at > Pa.

e. The provisions of SR 3.0.3 are applicable to the Containment Leakage Rate

Testing Program.

5.5.15 Battery Monitoring and Maintenance Program

This program provides for battery restoration and maintenance, based on the
recommendations of IEEE Standard 450-1995, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for
Stationary Applications," or of the battery manufacturer including the following:

a. Actions to restore battery cells with float voltage < 2.13 V; and

b. Actions to equalize and test battery cells that had been discovered with
electrolyte level below the minimum established design limit.

I Cook Nuclear Plant Unit 2 5.5-14 Amendment No. 249, 2-7-9
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1 Introduction

The current D. C. Cook licensing basis for the radiological consequences analyses of accidents discussed in
Chapter 14 of the Updated Final Safety Analysis Report (UFSAR) is based on methodologies prescribed in
Reg. Guide 1.195 for the offsite doses at the Exclusion Area Boundary (EAB) and Low Population Zone
(LPZ), and are based upon the Alternative Source Term (AST) methodology from Regulatory Guide 1.183 for
the control room doses. These analyses are being updated to fully implement the AST methodology for both
the onsite and offsite dose locations.

1.1 Overview

The revised design basis dose analyses are performed using the direction of Reg. Guide 1.183 (Reference
[4.1]) with additional guidance provided in Regulatory Issues Summary (RIS) 2006-04 (Reference [4.2]). This
single set of analyses is applicable to both Units 1 and 2, and as such, a limiting set of inputs are applied that is

bounding for both units. In addition, releases from either unit must consider the dose impact on all receptor
locations applicable to both units.

The following UFSAR Chapter 14 accidents are evaluated:

" Loss-of-Coolant Accident (LOCA)

" Fuel Handling Accident (FHA)

" Main Steam Line Break (MSLB)

* Steam Generator Tube Rupture (SGTR)

" Locked Rotor

" Control Rod Ejection (CRE)

• Waste Gas Decay Tank (WGDT) Rupture

• Volume Control Tank (VCT) Rupture

It is important to note that Reg. Guide 1.183 does not include guidance for the analysis of the WGDT and VCT
rupture accidents. These events are evaluated for completeness to apply a consistent source term to all of the
radiological consequences presented in the D. C. Cook UFSAR and to assess the control room TEDE doses for
these events against the acceptance criteria provided in 1OCFR50.67. However, the offsite dose consequences
resulting from the WGDT and VCT rupture events will continue to satisfy the acceptance criteria of 10CFR20
as discussed in Item 11 of Reference [4.2].
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1.2 Proposed Changes to the Licensing Basis

As part of the full implementation of AST and the update of the D. C. Cook radiological dose analysis, the

following changes to the Technical Specifications will be proposed.

The definition of Dose Equivalent 1-131 in Section 1.1 is revised to reference Federal Guidance Report No.
S 11 as the source of effective dose conversion factors.
Section 1.1 is revised to replace the definition of E Average Disintegration Energy with the definition of
Dose Equivalent Xe-133 using dose conversion factors from the effective column of Table 111. 1 of Federal
Guidance Report No. 12.

The Limiting Condition for Operation related to RCS Activity in Section 3.4.16 is modified to replace the
100/E gross specific activity criterion with the Dose Equivalent Xe-133 limit.

The accident induced leakage perfonnance criterion established by the Steam Generator Program in
Section 5.5.7.b.2 is revised to be 1 gpm for all steam generators and 0.25 gpm to any one steam generator.

" The maximum allowable leakage rate, La at Pa specified by the Containment Leakage Rate Program in
Section 5.5.14.c is reduced to 0.18%/day.

" The maximum allowable methyl iodide penetration for the Control Room Emergency Ventilation charcoal
adsorber is increased to 2.5% in Section 5.5.9.c.

.1.3 Computer Codes

The following computer codes are used in performing the Cook radiological dose analyses:

Computer Code Version Reference

RADTRAD 3.10 [4.3]- [4.6]

ARCON96 1997 [4.7]

PAVAN 2.0 [4.8]

JFREQ (METD) 1982 [4.29]

MicroShield 8.03 [4.10]

ORIGEN-ARP 6.1.3 [4.9]

GOTHIC 7.2a [4.11]- [4.13]

RADTRAD is used to determine the control room and offsite doses for each analyzed event using the source
term and X/Q inputs. The code considers the release timing, filtration, hold-up, and chemical form of the

nuclides released into the environment.

ARCON96 is used to determine the atmospheric dispersion factors (X/Qs) at the control room intakes for
selected release locations from plant meteorological data.

PAVAN provides atmospheric dispersion factors (X/Qs) for various time periods at the EAB and LPZ

boundaries using plant meteorological data.
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JFREQ is a program in the METD suite of programs that is used to compute the joint frequency distribution of
wind speed, wind direction, and atmospheric stability class for use as input to the PAVAN program.

MicroShield is used to determine the direct shine dose to the operators in the control room from the activity on
the control room ventilation system filters.

ORIGEN-ARP calculates the fission product isotopic activity of the reactor core used in the development of
the core and RCS source terms.

The GOTHIC code is used to simulate the RCS purification system to determine the relative concentrations of
nuclides in the reactor coolant, and is also used to calculate the time-dependent RWST temperature due to
backleakage from the containment sump.

2 Common Input Parameters, Assumptions, and Methods

2.1 Control Room Dose Calculation Model

During normal operation, 880 cfm of unfiltered air enters the control room through the normal outside air
intake. Following a safety injection signal, the control room ventilation system is automatically placed into
recirculation after applicable delays for signal processing, emergency power restoration, and damper
repositioning. In this configuration, the control room pressurization/cleanup fans circulate 5400 cfm of air
through the control room filters, with 880 cfm of this flow supplied by fresh air from the emergency outdoor
air intake and the remaining 4520 cfm taken from the control room envelope.

Unfiltered inleakage is assumed to enter the control room at a constant rate of 40 cfm during all modes of
system operation. When the control room ventilation system is aligned in the pressurization/cleanup mode, the
control room envelope is at a positive pressure with respect to the surrounding areas and leakage is
predominantly out of the control room. However, this flow configuration creates a negative pressure in the
system ducting downstream of the isolated normal intake dampers. Therefore, the control room unfiltered
inleakage is assumed to enter the control room at the location of the normal intakes. Control room occupancy
and breathing rates are taken from Position 4.2.6 of Reference [4.1]. The control room model parameters used
in the analyses are listed in Table 2.1-1.
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Table 2.1-1: Control Room Parameters

Parameter Value

Control Room Volume 50,616 ft3

Normal Operation

Filtered Make-up Flow Rate 0 cfm

Filtered Recirculation Flow Rate 0 cfin

Unfiltered Make-up Flow Rate 880 cfm

Unfiltered Inleakage 40 cfm

Emergency Operation

Recirculation Mode:

Filtered Make-up Flow Rate 880 cfm

Filtered Recirculation Flow Rate 4520 cfm

Unfiltered Make-up Flow Rate 0 cfm

Unfiltered Inleakage 40 cfm

Filter Efficiencies

Elemental 94.05%

Organic 94.05%

Particulate 98.01%

Occupancy

0 - 24 hrs 1.0
1 - 4 days 0.6
4 - 30 days 0.4

Breathing Rate 3.5 x 104 m 3/sec

2.2 Source Terms

2.2.1 Core Source Term
Consistent with the guidance of Position 3.1 of Reference [4. 1], the inventory of fission products in the reactor

core available for release is based upon the product of the maximum full power operation of the core at the
licensed rated thermal power and the ECCS evaluation uncertainty. An ORIGEN-ARP model is created using

a single fuel assembly as the mass basis with an assembly burnup selected which conservatively exceeds the

expected end-of-cycle core average burnup. Separate ORIGEN-ARP cases are run covering the full range of

licensed fuel enrichments, and the maximum activity for each dose-significant isotope is selected from among
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these cases. In this manner, the fission product activity of a single assembly is derived which bounds the
anticipated core design values for enrichment and burnup. The total core average source term is then obtained
by multiplying the single-assembly isotopic activities by the number of fuel assemblies in the core. Key

source term inputs are presented in Table 2.2-1.

The list of dose significant isotopes is generally based upon Table 5 of Reference [4.1], which identifies the
radionuclide elements that should be considered in the design basis AST dose analysis. This element list is the
same as that specified for the revised source term in Table 3.8 of NUREG-1465 (Reference [4.14]). Section

1.4.3.2 of Reference [4.4] documents the creation of a 60-isotope, 9-element list of radionuclides which meets
the requirements of NUREG-1465. However, some early AST submittals included a more comprehensive list
of isotopes. Specifically, Table 3.1-4 of Reference [4.15] presents a core inventory which contains the
standard 60 isotopes from Table 1.4.3.2-2 of Reference [4.4] plus an additional 61 nuclides. This extended list
serves as the refined basis for the dose-significant isotopes selected for this analysis; however, the number of

isotopes is reduced to a maximum of 100 to accommodate the limitations of RADTRAD 3.10 identified in
Section 1.1 of Reference [4.3]. The reduction from 121 to 100 nuclides is based upon the availability of valid
dose conversion factors from References [4.16] and [4.17], nuclide half life, and significance of daughter

products. The final list of the 100 dose significant isotopes and corresponding core source term activities is
presented in Table 2.2-2. This source term is used in combination with dose conversion factors from Federal
Guidance Report No. 1-1 (FGR 11) (Reference [4.16]) and Federal Guidance Report No. 12 (FGR 12)
(Reference [4.17]), which is consistent with Position 4.1 of Reference [4.1].

2.2.2 Fuel Handling Accident Source Term
The fuel handling accident source term is developed from the core source term and follows the guidance of
Position 3.1 of Reference [4.1 ], which states that the fission product inventory of each damaged fuel rod for
DBA events that do not involve the entire core is determined by dividing the total core inventory by the
number of rods in the core. To account for differences in power level across the core, the radial peaking factor

is applied to the inventory of the damaged rods. Since the fuel handling accident event involves the failure of
all of the rods in a single fuel assembly, the FHA source term is derived by dividing each nuclide activity in

the core source term by the number of fuel assemblies and multiplying by the radial peaking factor.

Two additional adjustments are needed to finalize the FHA source term. The gap inventory fractions for 1-131
and Kr-85 specified in Table 3 of Reference [4.1 ] are greater than the respective halogen and noble gas gap
fractions. To accommodate these differences, the activities of these two isotopes are increased so that the
proper quantities are released when the group gap fractions are applied. Specifically, the activity of 1-1 31 is
increased by a factor of 0.08/0.05 = 1.6, and the activity of Kr-85 is increased by 0.1/0.05 = 2.0. Thus, using
the core average activities from Table 2.2-2, the radial peaking factor of 1.65 from Table 2.2-1, and 193 fuel
assemblies in the core, the fuel handling source term shown in Table 2.2-3 is obtained.

2.2.3 RCS Source Term
The equilibrium nuclide concentration in the RCS is calculated based on the core inventory described in
Section 2.2.1. The rate of nuclide release from the core to the reactor coolant for applicable isotopes is

calculated from fission product escape rate coefficients and assumes that 1% of fuel rods have defects. With

this isotopic production rate in the coolant established, RCS concentrations are calculated with a hydraulic
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model of the RCS purification system using GOTHIC. This model accounts for radioactive decay and
daughter production, removal of nuclides by the demineralizers, degassing in the volume control tank (VCT),
and dilution of the nuclide concentration by normal makeup for RCS boron control. The GOTHIC model is
run until the radionuclide concentrations reach equilibrium values. The GOTHIC output provides the relative
distribution of isotopic concentrations in the RCS. These values are then manually scaled such that the iodine
activities match the Dose Equivalent I- 131 limit of 1.0 ptCi/gm specified in the Technical Specifications, and
the non-iodine isotopes are adjusted separately to meet the gross specific activity limits of 100/E. The
resulting RCS equilibrium source term is shown in Table 2.2-4. The noble gas concentrations from Table
2.2-4 correspond to a Dose Equivalent Xe-133 of 215.1 gCi/gm based upon the definition of Dose Equivalent
Xe-133 provided in TSTF-490 (Reference [4.30]).

2.2.4 Steam Generator Secondary Source Term
The specific iodine activity on the secondary side of the steam generators is limited to 0.1 .tCi/gm Dose
Equivalent 1-131, as shown in Table 2.2-1, which is one-tenth of the RCS iodine activity limit. Therefore, the
secondary activities are developed by taking the iodine activities from Table 2.2-4 and reducing them by a
factor often. The resulting secondary source term is presented in Table 2.2-5.

Table 2.2-1: Source Term Inputs and Assumptions

Input/Assumption Value

Core Power Level 3480 MWt (3468 MWt plus 0.34% uncertainty)

Core Average Fuel Bumup 43,000 MWD/MTU

Fuel Enrichment 1.5 -5.0 w/o

Uranium Mass per Fuel Assembly 498 kg

Number of Assemblies in the Core 193

Assembly Radial Peaking Factor 1.65

RCS Iodine Specific Activity Limit 1.0 [tCi/gm Dose Equivalent 1-131

SG Secondary Iodine Specific Activity Limit 0.1 [tCi/gm Dose Equivalent 1-131

Non-Iodine Gross Specific Activity Limit 100/E
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Table 2.2-2: Core Source Term

Nuclide Activity Nuclide Activity
(Curies) (Curies)

Co-58 8.884E+05 Pr-143 1.398E+08

Co-60 6.796E+05 Nd-147 6.178E+07

Kr-85 1.280E+06 Np-239 2.609E+09

Kr-85m 2.364E+07 Pu-238 4.130E+05

Kr-87 4.661E+07 Pu-239 3.727E+04

Kr-88 6.222E+07 Pu-240 6.637E+04

Rb-86 2.272E+05 Pu-241 1.603E+07

Sr-89 8.677E+07 Am-241 1.707E+04

Sr-90 1.002E+07 Cm-242 7.417E+06

Sr-91 1.100E+08 Cm-244 1.838E+06

Sr-92 1.184E+08 Kr-83m 1.119E+07

Y-90 1.038E+07 Br-82 3.972E+05

Y-91 1.142E+08 Br-83 1.106E+07

Y-92 1.1 97E+08 Br-84 2.009E+07

Y-93 1.358E+08 Rb-89 8.303E+07

Zr-95 1.566E+08 Y-91m 6.384E+07

Zr-97 1.586E+08 Y-95 1.496E+08

Nb-95 1.578E+08 Nb-95m 1.795E+06

Mo-99 1.742E+08 Nb-97 1.596E+08

Tc-99m 1.546E+08 Rh-103m 1.849E+08

Ru- 103 1.850E+08 Pd-109 5.749E+07

Ru-105 1.491 E+08 Sb-124 1.434E+05

Ru-106 9.480E+07 Sb-125 1.23 1E+06

Rh- 105 1.309E+08 Sb-126 5.873E+04

Sb- 127 1.067E+07 Te-125m 2.725E+05

Sb- 129 3.215E+07 Te-131 8.174E+07

Te-127 1.054E+07 Te-133 1.024E+08

Te- 127m 1.841E+06 Te-133m 8.990E+07

Te- 129 3.017E+07 Te- 134 1.700E+08

Te-129m 5.821 E+06 1-130 3.945E+06

Te-131m 2.119E+07 Xe-131m 1.385E+06

Te-132 1.374E+08 Xe-133m 6.099E+06

1-131 9.814E+07 Xe-135m 4.335E+07

1-132 1.420E+08 Xe-138 1.627E+08
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Nuclide Activity Nuclide Activity
(Curies) (Curies)

1-133 1.916E+08 Cs-134m 5.865E+06

1-134 2.148E+08 Cs-138 1.776E+08

1-135 1.832E+08 Ba-141 1.522E+08

Xe-133 1.919E+08 La- 143 1.419E+08

Xe-135 5.900E+07 Pm-147 1.944E+07

Cs-134 2.523E+07 Pm- 148 1.841E+07

Cs-136 6.388E+06 Pm-148m 4.711E+06

Cs-137 1.325E+07 Pm- 149 6.245E+07

Ba-139 1.693E+08 Pro- 151 2.177E+07

Ba-140 1.639E+08 Sm- 153 6.797E+07

La- 140 1.700E+08 Eu-154 9.557E+05

La- 141 1.533E+08 Eu-155 4.427E+05

La-142 1.475E+08 Eu-156 4.798E+07

Ce-141 1.548E+08 Np-238 5.165E+07

Ce- 143 1.430E+08 Pu-243 1.153E+08

Ce- 144 1.296E+08 Am-242 1.148E+07

Table 2.2-3: Fuel Handling Accident Source Term

Nuclide Activity Nuclide Activity
(Ci) (Ci)

Co-58 7.595E+03 Pr-143 1.195E+06

Co-60 5.81 OE+03 Nd- 147 5.282E+05

Kr-85 2.189E+04 Np-239 2.230E+07

Kr-85m 2.021 E+05 Pu-238 3.531 E+03

Kr-87 3.985E+05 Pu-239 3.186E+02

Kr-88 5.319E+05 Pu-240 5.674E+02

Rb-86 1.942E+03 Pu-241 1.370E+05

Sr-89 7.418E+05 Am-241 1.459E+02

Sr-90 8.566E+04 Cm-242 6.341 E+04

Sr-91 9.404E+05 Cm-244 1.571E+04

Sr-92 1.01 2E+06 Kr-83m 9.567E+04

Y-90 8.874E+04 Br-82 3.396E+03

Y-91 9.763E+05 Br-83 9.455E+04

Y-92 1.023E+06 Br-84 1.718E+05
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Nuclide Activity Nuclide Activity
(Ci) (Ci)

Y-93 1.161E+06 Rb-89 7.098E+05

Zr-95 1.339E+06 Y-91m 5.458E+05

Zr-97 1.356E+06 Y-95 1.279E+06

Nb-95 1.349E+06 Nb-95m 1.535E+04

Mo-99 1.489E+06 Nb-97 1 .364E+06

Tc-99m 1.322E+06 Rh-103m 1.581E+06

Ru- 103 1.582E+06 Pd-109 4.915E+05

Ru-105 1.275E+06 Sb-124 1.226E+03

Ru-106 8.105E+05 Sb-125 1.052E+04

Rh-105 1.119E+06 Sb-126 5.021E+02

Sb-127 9.122E+04 Te-125m 2.330E+03

Sb-129 2.749E+05 Te-131 6.988E+05

Te-127 9.01 1E+04 Te-133 8.754E+05

Te-127m 1.574E+04 Te-133m 7.686E+05

Te- 129 2.579E+05 Te-134 1.453E+06

Te-129m 4.977E+04 1-130 3.373E+04

Te-131m 1.812E+05 Xe-131m 1.184E+04

Te-132 1.175E+06 Xe-133m 5.214E+04

1-131 1.342E+06 Xe- 135rn 3.706E+05

1-132 1.214E+06 Xe-138 1.391E+06

1-133 1.638E+06 Cs-134m 5.014E+04

1-134 1.836E+06 Cs-138 1.518E+06

1-135 1.566E+06 Ba-141 1.301E+06

Xe-133 1.641E+06 La- 143 1.213E+06

Xe-135 5.044E+05 Pm-147 1.662E+05

Cs-134 2.157E+05 Pm-148 1.574E+05

Cs-136 5.461 E+04 Pm-i 48m 4.028E+04

Cs-137 1.133E+05 Pm-149 5.339E+05

Ba-139 1.447E+06 Pm-151 1.861E+05

Ba-140 1.401E+06 Sm-153 5.811E+05

La- 140 1.453E+06 Eu- 154 8.170E+03

La-141 1.311E+06 Eu-155 3.785E+03

La- 142 1.261E+06 Eu-156 4.102E+05

Ce- 141 1.323E+06 Np-238 4.416E+05

Ce- 143 1.223E+06 Pu-243 9.857E+05

Ce- 144 1.108E+06 Am-242 9.815E+04
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Table 2.2-4: RCS Source Term

Nuclide Activity Nuclide Activity

________ (I.Ci/g) __ _ _ _ _ (ACi/g)

Co-58 0.OOOE+00 Pr- 143 6.713E-03

Co-60 O.OOOE+00 Nd-147 0.OOOE+00

Kr-85 2.385E+01 Np-239 0.OOOE+00

Kr-85m 5.204E-01 Pu-238 0.OOOE+00

Kr-87 3.299E-01 Pu-239 0.OOOE+00

Kr-88 9.148E-01 Pu-240 0.OOOE+00

Rb-86 8.797E-02 Pu-241 0.OOOE+00

Sr-89 1.335E-03 Am-241 0.OOOE+00

Sr-90 1.237E-04 Cm-242 0.OOOE+00

Sr-91 5.681 E-04 Cm-244 0.OOOE+00

Sr-92 2.488E-04 Kr-83m 1.350E-01

Y-90 2.152E-04 Br-82 4.641E-03

Y-91 1.692E-02 Br-83 2.720E-02

Y-92 3.067E-04 Br-84 1.244E-02

Y-93 2.01OE-04 Rb-89 2.530E-02

Zr-95 2.409E-02 Y-91m 3.314E-04

Zr-97 3.920E-04 Y-95 0.OOOE+00

Nb-95 3.478E-02 Nb-95m 1.867E-04

Mo-99 2.070E+00 Nb-97 4.900E-05

Tc-99m 1.980E+00 Rh-103m 1.988E-02

Ru- 103 1.991E-02 Pd- 109 0.OOOE+00

Ru- 105 9.723E-05 Sb-124 O.OOOE+00

Ru- 106 3.340E-02 Sb-125 O.OOOE+00

Rh- 105 7.689E-04 Sb-126 O.OOOE+00

Sb- 127 O.OOOE+00 Te- 125m 2.449E-02

Sb- 129 0.OOOE+00 Te- 131 1.599E-02

Te-127 2.489E-01 Te-133 O.OOOE+00

Te-127m 2.465E-0 1 Te- 133m 7.643E-03

Te-129 2.281E-01 Te-134 1.092E-02

Te-129m 3.463E-01 1-130 O.OOOE+00

Te-131m 5.787E-02 Xe-131m 1.600E+00

Te-132 9.639E-01 Xe-133m 1.423E+00

1-131 8.087E-01 Xe-135m 2.138E-01

1-132 6.41 IE-01 Xe-138 2.292E-01
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Nuclide Activity Nuclide Activity

________ (Aci/g) (P.Ci/g)

1-133. 1.0304E+00 Cs-134m 2.03 1E-02

1-134 1.23 lE-01 Cs-138 3.420E-01

1-135 5.365E-01 Ba-141 4.233E-05

Xe-133 1.037E+02 La-143 0.OOOE+00

Xe-135 3.361E+00 Pm- 147 0.OOOE+00

Cs-134 3.327E+01 Pm-148 O.OOOE+00

Cs-136 2.188E+00 Pm-148m 0.OOOE+00

Cs- 137 1.852E+01 Pm- 149 0.OOOE+00

Ba-139 1.975E-04 Pm- 151 O.OOOE+00
Ba- 140 1.940E-03 Sm-153 0.OOOE+00

La-140 2.878E-03 Eu-154 O.OOOE+00

La-141 1.301 E-04 Eu-155 O.OOOE+00

La- 142 3.346E-05 Eu-156 0.OOOE+00

Ce-141 1.445E-02 Np-238 0.OOOE+00

Ce- 143 6.91 1E-04 Pu-243 0.OOOE+00

Ce- 144 4.229E-02 Am-242 0.OOOE+00

Table 2.2-5: SG Secondary Source Term

Nuclide Activity
(PCi/g)

1-131 8.087E-02

1-132 6.411E-02

1-133 1.0304E-01

1-134 1.231E-02

1-135 5.365E-02

2.2.5 Fuel Rod Gap Fractions and High Burnup Rods
The fraction of the core fission product inventory located within the fuel rod gap for non-LOCA events is
specified in Table 3 of Reference [4.1 ] and shown below. These values apply to fuel rods that are damaged as
a result of the event, and the entire contents of the fuel rod gap are instantaneously released from the fuel.
Note that separate gap inventory fractions of 10% for both noble gases and iodines are applied in the Control
Rod Ejection event as required by Position I of Appendix H to Reference [4.1].
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Table 2.2-6: Non-LOCA Fuel Rod Gap Inventory Fraction

Group Fraction

1-131 0.08
Kr-85 0.10
Other Noble Gases 0.05

Other Halogens 0.05

Alkali Metals 0.12

Footnote 11 of Reference [4.1 ] states that these fuel rod gap inventories are acceptable for fuel rods with a
peak burnup of up to 62,000 MWD/MTU provided that the linear heat generation rate does not exceed 6.3
kw/ft for rods with burnups greater than 54 GWD/MTU. For this analysis, a total of 150 rods in two fuel

assemblies are assumed to exceed the burnup limits of Footnote 11 to allow for future core design margin.

Similar high burnup concerns were raised in alternative source term submittals by Fort Calhoun,
Byron/Braidwood, and St. Lucie stations. For these plants, the issue was addressed by doubling the gap
fractions for 100% of the rods in the affected assemblies and applying the maximum radial peaking factor.
This approach is discussed in Section 2.2.4 of References [4.18], Section 3.3 of Reference [4.19], and Section
2.9.2.2.2.1 of References [4.20] and [4.21]. This same methodology for addressing high burnup fuel is applied

to this analysis.

2.3 Atmospheric Dispersion Factors

The dose analysis addresses releases from either unit and must consider the dose impact on all receptor
locations applicable to both units. As such, atmospheric dispersion factors are developed for all possible
release-receptor pairs, and the values applied in the analysis reflect the most limiting combination without
regard to the unit in which the event occurs.

2.3.1 Onsite X/Q Determination
New X/Q factors for onsite release-receptor combinations are developed using the ARCON96 computer code

(NUREG/CR-633 1, Reference [4.7]). Reg. Guide 1.194 (Reference [4.26]) contains new guidance that
supersedes the NUREG/CR-6331 recommendations for using certain default parameters as input. Therefore,
the following changes from the default values are made:

" For surface roughness length, m, a value of 0.2 is used in lieu of the default value of 0.1, and

* For averaging sector width constant, a value of 4.3 is used in lieu of the default value of 4.0.

A number of various release-receptor combinations are considered for the onsite control room atmospheric

dispersion factors. These different cases are considered to determine the limiting release-receptor combination
for the events.
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Figure 2.3-2 provides a sketch of the general layout of the Cook plant that has been annotated to highlight the
onsite release and receptor point locations. All releases are taken as ground level releases per the guidance of
Position 3.2.1 of Reg. Guide 1.194.

Table 2.3-2 provides information related to the relative elevations of the release-receptor combinations, the
straight-line horizontal distance between the release point and the receptor location, and the direction (azimuth)
from the receptor location to the release point. Angles are calculated based on trigonometric layout of release
and receptor points in relation to the North-South and East-West axes. Plant North is offset 16.39 degrees
clockwise from True North (170 55' 40.5" - 1V 32' 32" = 16.39°) as shown in Figure 2.3-1. This offset is taken
into account in development of the release-receptor pair angles.

A building wake term is only applied to releases close to or on the containment surface, where it is clear that
the effect of the containment building wake will influence the result. Such releases include the Contaimnent
Vent, Containment Surface, Western SG PORVS/MSSVs. West Main Steam Enclosure, and Containment
Diffuse Area locations for Units 1 and 2. The building area used for this wake term is 1,690 M2

.

Table 2.3-3 provides the Control Room X/Q factors for the release-receptor combinations. These factors are
not corrected for occupancy. This table summarizes the XIQ factors for the control room intakes used in the
various accident scenarios for onsite control room dose consequence analyses. Values are presented for the
normal and emergency intakes for each unit.

Table 2.3-6 identifies the Release-Receptor pair and associated Control Room X/Q factors from Table 2.3-3
that are used in the event analyses during each of the modes of control room ventilation.

2.3.2 Offsite X=Q Determination
For offsite receptor locations, the new atmospheric dispersion (X'Q) factors are developed using the PAVAN
computer code (NUREG/CR-2858, Reference [4.8]). Table 2.3-4 provides the minimum distance to the EAB
and LPZ in each direction for each release location. The offsite maximum X/Q factors for the EAB and LPZ
are presented in Table 2.3-5. In accordance with Regulatory Position 4 of Reg. Guide 1.145 (Reference [4.27],
the maximum value from all downwind sectors for each time period are compared with the 5% overall site X/Q
values for each boundary, and the larger of the values are used in evaluations.

Offsite release-receptor pair locations are illustrated in Figure 2.3-3. The application of the X/Q values from
Table 2.3-5 in the respective event analyses is identified in Table 2.3-6. All of the releases are considered to
be ground level releases based upon Position 1.3.2 of Reg. Guide 1.145. As such, the release height in
PAVAN is set equal to 10.0 meters as required by Table 3.1 of NUREG/CR-2858. The building area used for
the building wake term is the same as for some of the ARCON96 onsite X/Q cases, which is 1,690 M2 . Tile
building height entered into PAVAN is the top elevation of the cylindrical portion of the containment building
(49.5 m).

2.3.3 Meteorological Data
Meteorological data from a five-year data set (2002, 2004, 2005, 2007, 2010) is used in the development of the
new onsite and offsite X/Q factors used in the analysis. These years were selected since they were the five
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most recent years with full periods of high quality data available. The meteorological data is converted from
the raw format into the proper formatting required to create the meteorological data files for use with
ARCON96 and PAVAN. The Cook Nuclear Plant records meteorological data from a primary, backup, and
shoreline tower. The data from the shoreline tower is considered to most accurately represent the
meteorological conditions on-site based on its vicinity to the plant. However, the shoreline tower only records
data at a height of 10 meters. As a result, a hybrid meteorological data set is created using the 10 meter
shoreline data for the lower level measurements and data from the 60 meter level on the primary tower for the
upper level measurements. The stability classes are calculated based on the temperature difference between
the 10 m and 60 m levels on the primary tower. The years of data provided are based on the 5 most recent
years that have valid data for both the primary and shoreline towers. Five years worth of meteorological data
is used which meets the guidance set forth in Regulatory Position 3.1 of Reg. Guide 1.194. The raw data for
the years listed above was manipulated within a spreadsheet for appropriate formatting for use with ARCON96
and PAVAN.

The raw data was examined to identify and flag bad or missing data to ensure that the meteorological data used
in the atmospheric dispersion factor determination were of high quality. No regulatory guidance is provided in
Reg. Guide 1.194 and NUREG/CR-6331 on the valid meteorological data recovery rate required for use in
determining onsite X'Q values. However, Regulatory Position 5 of Reg. Guide 1.23 (Reference [4.28])
specifies a 90% data recovery threshold for measuring and capturing meteorological data. The 90% data
recovery rate applies to the composite of all variables needed to model atmospheric dispersion for each
potential release pathway. For the 2002, 2004, 2005, 2007, and 2010 data base, the meteorological data
recovery rates are listed in Table 2.3-1.

Table 2.3-1: Meteorological Data Recovery Rate

Parameter 2002 2004 2005 2007 2010

Wind Speed 60m 99.9 99.4 99.8 94.3 89.5
Wind Speed 10m Shore 100 96 99.8 99.9 99.2

Wind Direction 60m 99.9 99.4 99.8 99.6 91.8
Wind Direction 10m Shore 100 96 99.8 100 98.6

Delta Temperature 60-10m 99.8 99.3 99.6 99.4 98.1

While the 60 m wind speed for 2010 has a recovery of 89.5%, it is considered acceptable as the cumulative
recovery rate for all years of 60 in wind speeds and all parameters for 2010 are well above 90%. With a total
of five years worth of data, the contents of the meteorological data file are representative of the long-term
meteorological trends at the Cook site.

The raw meteorological data was also processed into annual joint frequency distribution format for 2002, 2004,
2005, 2007, and 2010 for the offsite atmospheric dispersion factor analysis. The joint frequency distribution
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file requires the annual meteorological data to be sorted into three classifications that include wind direction,
wind speed, and atmospheric stability class. The format for the file conforms to the format provided in Table 3
of Reg. Guide 1.23. The data for all years was sorted into wind speed bins using the guidance provided in RIS
2006-04.

The PAVAN code requires that the maximum speed for each wind speed category be input. The guidance
provided in RIS 2006-04 gives a maximum wind speed category of 10 m/s. However, in order to be consistent
with Cook meteorological data evaluations, an upper limit of 14 m/s is chosen in order to capture the average
of all winds greater than 10 m/s (approximately 12 m/s).

Figure 2.3-1: Site Orientation

TRUE NORTH

GRID NORTH PLANT NORTH

.@'
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Figure 2.3-2: Onsite Release-Receptor Locations

* Figure is not to scale

I - Unit 1 Containment Vent.
2 - Unit 2 Containment Vent

3 - Closest Point on Unit 1 Containment
4 - Closest Point on Unit 2 Containment

5 - Unit 1 Steam Jet Air Injectors

6 - Unit 2 Steam Jet Air Injections
7 - Unit 1 Western SG PORVs/MSSVs
8 - Unit 2 Western SG PORVs/MSSVs
9 - Unit I West Main Steam Enclosure
10 - Unit 2 West Main Steam Enclosure

11 - Unit lEast Turbine Building

12 - Unit 2 East Turbine Building
13 - Unit 1 RWST

14 - Unit 2 RWST
15 - Unit 1 Containment Diffuse Area
16 - Unit 2 Containment Diffuse Area
17 - North Auxiliary Building Supply
18 - South Auxiliary Building Supply
19 - Unit 1 Normal Control Room Intake
20 - Unit 2 Normal Control Room Intake
21 - Unit 1 Emergency Control Room Intake
22 - Unit 2 Emergency Control Room Intake
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Figure 2.3-3: Offsite Release-Receptor Locations

Plant North

@3

@4

7

9
a)

6

0

10)

8

* Figure is not to scale

1 - Unit 1 Containment.Vent
2 - Unit 2 Containment Vent

3 - Unit ITurbine Building - NW Comer
4 - Unit 2 Turbine Building - SW Comer
5 - Unit 1 East Main Steam Enclosure

6 - Unit 2 East Main Steam Enclosure
7 - Unit 1 RWST

8 - Unit 2 RWST

9 - North Auxiliary Building Supply
10 - South Auxiliary Building Supply
11 - Unit 1 Containment Surface
12 - Unit 2 Containment Surface

13 - Unit 1 West Main Steam Enclosure
14 - Unit 2 West Main Steam Enclosure
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Table 2.3-2: Onsite Release-Receptor Combination Parameters

Release- Receptor Release Receptor Distance Direction Building

Receptor Release Location Location Height Height Area

Pair (CR Intake) (M) (M) (M) (deg) (m2)

A U1 Plant Vent U1 Normal 49.5 15.3 44.4 79 1690

B Ul Plant Vent U1 Emergency 49.5 14.7 42.0 77 1690

C U2 Plant Vent U2 Normal 49.5 14.4 44.4 133 1690

D U2 Plant Vent U2 Emergency 49.5 14.7 42.0 135 1690

E U2 Containment U2 Normal 14.4 14.4 25.8 133 1690
Closest Pt.

F U2 Containment U2 Emergency 14.7 14.7 23.4 136 1690
Closest Pt.

G U2 PORV/MSSV U2 Normal 24.8 14.4 23.2 150 1690

H U2 PORVIMSSV U2 Emergency 24.8 14.7 21.4 155 1690

I U2 Turbine Bldg U2 Normal 14.4 14.4 9.8 286 0.01

J U2 Turbine Bldg U2 Emergency 14.7 14.7 12.5 286 0.01

K U2 RWST U2 Normal 12.9 14.4 68.6 161 0.01

L U2 RWST U2 Emergency 12.9 14.7 67.1 163 0.01

M U2 Containment U2 Normal 14.4 14.4 25.8 133 1690
Surface (Diffuse)

N U2 Containment U2 Emergency 14.7 14.7 23.4 136 1690
Surface (Diffuse)

0 U1 SJAE U1 Normal 1.5 15.3 87.4 336 0.01

p South Auxiliary U2 Normal 10.9 14.4 27.2 188 0.01
Building Intake
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Table 2.3-3: Onsite Atmospheric Dispersion Factors

Release-Receptor Release Point Receptor 0-2 hour 2-8 hour 8-24 hour 1-4 days 4-30 days
Pair ID Point XIQ XIQ X/Q X/Q X/Q

A Ul Plant Vent U1 Normal 2.03E-03 1.37E-03 4.89E-04 3.84E-04 2.62E-04

B Ul Plant Vent 2.17E-03 1.42E-03 5.18E-04 3.99E-04 2.72E-04
Emergency

C U2 Plant Vent U2 Normal 2.1OE-03 1.48E-03 5.52E-04 3.98E-04 3.17E-04

D U2 Plant Vent 2.28E-03 1.59E-03 5.95E-04 4.46E-04 3.49E-04
Emergency

U2 Containment
E Cosest U2 Normal 1.02E-02 8.41E-03 2.74E-03 2.66E-03 2.34E-03Closest Pt.

F U2 Containment U2
F Cosest Pt 1.24E-02 1.02E-02 3.32E-03 3.24E-03 2.84E-03Closest Pt. Emergency

G U2 PORV/MSSV U2 Normal 1.09E-02 8.61E-03 2.87E-03 2.78E-03 2.50E-03

H U2 PORV/MSSV U2 1.26E-02 9.72E-03 3.26E-03 3.17E-03 2.80E-03
Emergency

I U2 Turbine Bldg U2 Normal 4.57E-02 3.14E-02 1.27E-02 8.30E-03 6.73E-03

J U2Turine idg U2
U2 Turbine Bldg rgency 2.91E-02 2.02E-02 8.14E-03 5.34E-03 4.32E-03

K U2 RWST U2 Normal 1.74E-03 1.44E-03 5.24E-04 4.42E-04 3.86E-04

L U2 RWST U2 1.81E-03 1.45E-03 5.43E-04 4.43E-04 3.86E-04Emergency

M U2 Containment U2 Normal 2.5 1E-03 1.94E-03 6.66E-04 6.44E-04 5.61 E-04
M U2 Containment U________Surface (Diffuse) U2Nra 2.IE0 l9403 66E0 64E04 .1E4

N U2 Containment U2 2.73E-03* 2.05E-03 7.04E-04 6.89E-04 5.95E-04
I Surface (Diffuse) Emergency

0 UI SJAE U1 Normal 8.50E-04

p South Auxiliary U2 Normal 7.91E-03 5.93E-03 2.12E-03 1.50E-03 1.01E-03
Building Intake

* 0-2 hour value is from Unit 1 containment to Unit 1 emergency intake
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Table 2.3-4: Offsite Release-Receptor Distances

Minimum EAB Minimum LPZRelease Direction
Distance (m) Distance (m)

N 542 3,149

NNE 604 3,149
NE 702 3,149

ENE 823 3,158

E 1,525 3,176
ESE 1,292 3,201

SE 982 3,219
SSE 695 3,219

Unit 1 Containment Vent
S 683 3,219

SSW 610 3,219
SW 610 3,219

WSW 610 3,219
W 599 3,211

WNW 575 3,185

NW 554 3,166

NNW 542 3,152

N 609 3,218

NNE 609 3,218

NE 769 3,218
ENE 946 3,218

E 1,573 3,211
ESE 1,267 3,185

SE 790 3,166
SSE 632 3,152

Unit 2 Containment Vent
S 613 3,149

SSW 542 3,149

SW 542 3,149

WSW 548 3,158

W 565 3,176

WNW 589 3,201
NW 609 3,219

NNW 609 3,218
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Release Direction Minimum EAB Minimum LPZ

Distance (m) Distance (m)

N 434 3,043

NNE 442 3,054

NE 580 3,086

ENE 770 34141

E 1,563 3,207

ESE 1,413 3,275
SE 965 3,329

Unit I Turbine Building-NW SSE 786 3,317
Comer S 666 3,281

SSW 615 3,235

SW 566 3,186

WSW 527 3,142

W 483 3,103

WNW 449 3,061

NW 434 3,044

NNW 434 3,043

N 591 3,211

NNE 644 3,259

NE 793 3,301
ENE 990 3,333

E 1,695 3,305

ESE 1,048 3,241

SE 674 3,172

Unit 2 Turbine Building-SW SSE 563 3,110
Comer S 519 3,065

SSW 435 3,045
SW 434 3,043

WSW 434 3,043
W 439 3,051

WNW 465 3,080

NW 506 3,128
NNW 548 3,164
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Release Direction Minimum EAB Minimum LPZ

Distance (m) Distance (m)

N 551 3,146

NNE 638 3,143

NE 695 3,143

ENE 810 3,144

E 1,523 3,154

ESE 1,267 3,174

SE 965 3,192

Unit 1 East Main Steam SSE 685 3,195

Enclosure S 680 3,202
SSW 617 3,212

SW 617 *3,222

WSW 623 3,232

W 626 3,238
WNW 597 3,209

NW 569 3,181

NNW 551 3,161

N 617 3,216

NNE 684 3,206

NE 764 3,198

ENE 933 3,193

E 1,548 3,184

ESE 1,242 3,163

SE 798 3,148

Unit 2 East Main Steam SSE 620 3,144
Enclosure S 610 3,144

SSW 550 3,144

SW 550 3,153

WSW 560 3,172

W 583 3,198

WNW 612 3,227

NW 627 3,236

NNW 617 3,227
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Minimum EAB Minimum LPZRelease Direction
Distance (m) Distance (m)

N 508 3,112

NNE 603 3,112

NE 667 3,113

ENE 783 3,126

E 1,503 3,154

ESE 1,305 3,187

SE 1,010 3,223

SSE 728 3,237Unit 1 RWST
S 719 3,247

SSW 641 3,251

SW 633 3,242

WSW 620 3,230

W 592 3,207

WNW 552 3,168

NW 524 3,136

NNW 508 3,118

N 637 3,247

NNE 644 3,251

NE 805 3,242

ENE 978 3,230

E 1,587 3,207

ESE 1,256 3,168

SE 763 3,136
SSE 600 3,118

Unit 2 RWST
S 577 3,113

SSW 508 3,113

SW 508 3,113

WSW 515 3,127

W 539 3,155

WNW 572 3,188

NW 613 3,223

NNW 627 3,237
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Release Direction Minimum EAB Minimum LPZ

Distance (m) Distance (m)

N 525 3,134

NNE 526 3,135

NE 705 3,147

ENE 816 3,170

E 1,549 3,200

ESE 1,327 3,234

SE 898 3,247

North Auxiliary Building SSE 716 3,237

Supply S 694 3,223

SSW 599 3,209

SW 587 3,196

WSW 577 3,187

W 563 3,175

WNW 540 3,152

NW 527 3,137

NNW 525 3,134

N 592 3,202

NNE 606 3,216

NE 786 3,230

ENE 908 3,242

E 1,609 3,246

ESE 1,299 3,213

SE 808 3,181

South Auxiliary Building SSE 642 3,155
Supply S 611 3,139

SSW 525 3,134

SW 525 3,134

WSW 525 3,134

W 534 3,144

WNW 553 3,165

NW 575 3,184

NNW 581 3,191
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Release Direction Minimum EAB Minimum LPZ

Distance (m) Distance (m)

N 523 3,130

NNE 585 3,130

NE 683 3,130

ENE 804 3,139

E 1,506 3,157

ESE 1,273 3,182

SE 963 3,200
SSE 676 3,200

Unit 1 Containment Surface
S 664 3,200

SSW 591 3,200

SW 591 3,200

WSW 591 3,200

W 580 3,192

WNW 556 3,166

NW 535 3,147

NNW 523 3,133

N 590 3,199

NNE 590 3,199

NE 750 3,199

ENE 927 3,199

E 1,554 3,192

ESE 1,248 3,166

SE 771 3,147
SSE 613 3,133

Unit 2 Containment Surface
S 594 3,130

SSW 523 3,130

SW 523 3,130

WSW 529 3,139

W 546 3,157

WNW 570 3,182

NW 590 3,200

NNW 590 3,199



Red Waif
D. C. Cook AST Radiological Analyses Technical Report

RWA-1313-015, Rev. 0
Page 30 of 71

Minimum EAB Minimum LPZRelease Direction
Distance (m) Distance (m)

N 541 3,150

NNE 541 3,150

NE 715 3,158

ENE 833 3,176

E 1,549 3,200

ESE 1,313 3,227

SE 881 3,231

Unit 1 West Main Steam SSE 700 3,221
Enclosure S 680 3,211

SSW 592 3,202

SW 586 3,195

WSW 583 3,192

W 577 3,186

WNW 555 3,167

NW 544 3,153

NNW 541 3,150

N 589 3,198

NNE 596. 3,206

NE 770 3,215

ENE 891 3,226

E 1,595 3,235

ESE 1,294 3,210

SE 812 3,185

Unit 2 West Main Steam SSE 649 3,166
Enclosure S 623 3,153

SSW 541 3,150

SW 541 3,150

WSW 542 3,151

W 550 3,160

WNW 566 3,178

NW 583 3,192

NNW 584 3,193
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Table 2.3-5: Offsite Atmospheric Dispersion Factors

Release-Receptor Release Point Receptor 0-2 hour 0-8 hour 8-24 hour 1-4 days 4-30 days
Point X/Q X/Q X/Q X/Q X/Q

Pair ID

Q UI Plant Vent EAB 6.2 1E-04

R U1 Plant Vent LPZ 7.50E-05 4.17E-05 3.11E-05 1.65E-05 6.60E-06

S U Containment EAB 6.57E-04
Surface

T Surfonainen LPZ 7.54E-05 4.20E-05 3.13E-05 1.66E-05 6.66E-06

US Turbine

U EAB 9.40E-04Bldg

VU Turbine LPZ 7.75E-05 4.34E-05 3.25E-05 1.73E-05 7.04E-06Bldg

U1 West Main
W Steam E n EAB 6.59E-04

Steam Enclosure

X UIWs an LPZ 7.53E-05 4.19E-05 3.13E-05 1.66E-05 6.66E-06
Steam Enclosure

Y Ul RWST EAB 6.65E-04

Z U1 RWST LPZ 7.53E-05 4.19E-05 3.13E-05 1.66E-05 6.66E-06

AA North Auxiliary EAB 6.90E-04
Building Supply

BB North Auxiliary LPZ 7.56E-05 4.21E-05 3.15E-05 1.67E-05 6.71E-06Building Supply
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Table 2.3-6: Release-Receptor Pairs Application to the Event Analyses

Normal Emergency
Event Intake (1) Intake EAB LPZ

LOCA:

- Containment Purge C D Q R

- Containment Leakage M N S T

- ECCS Leakage C D Q R

- RWST Backleakage K L Y Z

FHA

- Containment Release E F S T

- Auxiliary Bldg. Release A B Q R

MSLB:

- Break Release I J U V

- Intact SG Release G H U V

SGTR 0, G (2) H U, W 13) V, X (3)

Locked Rotor G H W X

Control Rod Ejection:

- Containment Leakage M N S T

- Secondary Side Release G H W X

WGDT Rupture P n/a AA BB

VCT Rupture P n/a AA BB

(1) Control room makeup flow enters through the normal intake prior to realignment of the control room
ventilation system and enters through the emergency intake after control room isolation. Unfiltered
inleakage enters the control room envelope through the normal intake for the duration of the event.

(2) Prior to reactor trip, the release receptor pair is from the SJAE to the normal intake. The release point
changes to the PORV/MSSV immediately after the trip, and the receptor point shifts to the emergency
intake following control room isolation.

(3) Prior to reactor trip, the release is from the turbine building. The release point changes to the west main
steam enclosure following the trip.
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The breathing rates at EAB and LPZ are taken from Position 4.1.3 of Reference [4.1] and shown in Table
2.3-7.

Table 2.3-7: Offsite Breathing Rates

Time EAB/LPZ

(hours) (m3/sec)

0.0 3.5 x 10-4

8.0 1.8 x 104

24.0 2.3 x 104

720.0 2.3 x 104

2.4 Direct Shine Dose

In addition to the dose from contamination of the control room atmosphere by intake or infiltration, the total

control room dose also requires consideration of direct shine dose contributions from control room filters, from
the external radiation plume, and from radioactive material in the containment building. The filter shine dose
is calculated by first determining the maximum activity loading on the control room ventilation system filters
during the LOCA event. This is done by considering the control room ventilation maximum fan capacity flow

rate along with filter efficiencies of 100%. The activities from the recirculation filter edit of the RADTRAD
output files are then input into a MicroShield 8.03 model that reflects the geometry of the control room filter
housing and the recirculation air handler unit position with respect to the control room. Credit is taken for
shielding by structural materials and attenuation in air. An integrated 30-day dose is calculated for control

room personnel.

The control room dose due to direct radiation streaming through the equipment hatch following a LOCA
conservatively assumes that the control room receptor is positioned directly in front of the equipment hatch
such that the exposure from containment is due to a direct line of sight through the entire area of the hatch.
The analysis also under-estimates the total thickness of structural walls in the Auxiliary Building. The result is
a conservative 30-day dose to an individual in the control room due to direct shine through the containment
equipment hatch.

The dose contribution from the external cloud is assessed qualitatively using the guidelines of Reference [4.22]

which states that 18 inches of concrete is generally adequate to attenuate the external DBA radiation to
negligible levels. A review of site drawings revealed that while the minimum thickness of the control room
walls is 18 inches, the control room is surrounded by 3 ft thick Auxiliary Building and 3'-6" Turbine Building
walls. Similarly, the thickness of the concrete ceiling immediately above the control room is 18"; however, the
thickness of the concrete roof on the elevation above the control room is 2'-6". As such, the shielding against
external radiation sources well exceeds the amount identified as adequate in the guidance. Therefore, the
additional shine dose contribution to control room personnel from the radioactive plume would be negligible.

The total LOCA shine dose is presented in Table 2.4-1. The filter shine dose following the LOCA event is

conservatively applied to all other events.
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Table 2.4-1: LOCA Direct Shine Dose

Source 
Dose
(rem)

Containment 0.246

Control Room Filters 0.139

External Cloud Negligible

Total 0.385

3 Event Analyses

3.1 Loss of Coolant Accident

Control room and offsite doses are calculated for the LOCA event using the methodology outlined in
Appendix A of Reference [4.1]. The dose contribution from the following four different radionuclide release
pathways are determined separately and then combined to obtain the total dose for the event:

* Containment Purge
" Containment Leakage

" ESF Leakage to the Auxiliary Building
" ESF Leakage to the Refueling Water Storage Tank (RWST)

For all four cases, the control room ventilation system is automatically placed into the pressurization mode
upon receipt of a safety injection signal. Parameters used in modeling the control room ventilation system are
shown in Table 2.1-1.

3.1.1 Containment Purge
This containment purge release pathway represents releases through the Containment Purge Supply and
Exhaust System prior to containment isolation. Since the purge system is isolated within 15 seconds following
the initiation of the event, the release is secured well before the onset of the gap release at 30 seconds as
defined in Table 4 of Reference [4.1]. Therefore, only those isotopes initially contained in the RCS fluid
(Table 2.2-4) are available for release from containment, which are assumed to be instantaneously and
homogeneously mixed throughout the containment atmosphere at the initiation of the event. The containment
is modeled as a single compartment without credit for isotope removal by sprays or deposition. Radionuclides
are released from containment directly to the environment without mitigation until the containment purge
system is isolated. In addition, there is no radionuclide reduction by the containment purge ventilation system,
which exhausts to the plant vent.
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3.1.2 Containment Leakage
For the containment leakage case., 100% of the core becomes damaged and a phased release of the core fission
product inventory (Table 2.2-2) occurs. The fraction of the nuclides in the core that become deposited into
containment and the timing of this release are shown in Table 3.1-1 and Table 3.1-2.

Table 3.1-1: Core Inventory Fraction Release into Containment

Group Group Gap EarlyN r Grou Elements Release In-Vessel
Number Name

Phase Phase
1 Noble Gases Xe, Kr 0.05 0.95
2 Halogens I, Br 0.05 0.35
3 Cesium Cs, Rb 0.05 0.25
4 Tellurium Te, Sb, Se 0.0 0.05
5 Strontium Sr 0.0 0.02
6 Barium Ba 0.0 0.02
7 Ruthenium Ru, Rh, Pd, Mo, Tc, Co 0.0 0.0025
8 Cerium Ce, Pu, Np 0.0 0.0005
9 Lanthanum La, Zr, Nd, Eu, Nb, Pm, Pr, Sm, Y, Cm, Am 0.0 0.0002

Table 3.1-2: LOCA Release Phase Timing

Phase Onset Duration

Gap Release 30 sec 0.5 hr
Early In-Vessel 0.5 hr 1.3 hr

The released nuclides are assumed to be instantaneously and homogeneously mixed throughout the
containment. The D. C. Cook containment building is modeled as seven separate regions. The entire
containment building is served by the safety related Containment Ventilation (CEQ) System. The CEQ
System does not have any filtration capability; however, it does provide some additional level of mixing
between the regions. Three of the regions are capable of being sprayed by the Containment Spray (CTS)
System. Spray induced mixing is also credited between adjacent sprayed and unsprayed regions based on two
turnovers of the unsprayed volume per hour. The CTS System is assumed to be secured after 24 hours.

Iodine is released into the containment with a chemical composition of 95% particulate, 4.85% elemental, and
0.15% organic. The containment sump pH is maintained greater than 7.0 following the onset of containment
sprays; therefore, re-evolution of particulate iodine into elemental iodine is not considered. Spray removal of
elemental and aerosol iodine is credited using the guidance of Reference [4.23]. Removal of elemental iodine
in each of the sprayed regions is terminated when the elemental decontamination factor in the region reaches a
value of 200. Similarly, the removal rate of the aerosol iodine is reduced by a factor of 10 when the aerosol
decontamination factor reaches 50. Natural deposition of only the aerosol iodine is considered in the analysis,
and deposition is credited only in unsprayed regions and in sprayed regions after the CTS system has been
secured.
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Unfiltered leakage from the containment to the environment is assumed to occur uniformly from all seven
regions at an initial rate of 0.18%/day. This leakage rate is reduced by 50% to 0.09%/day after 24 hours. The
release from the containment is based upon an atmospheric dispersion factor assuming a diffuse source from
the containment surface.

3.1.3 ESF Leakage into the Auxiliary Building
ESF leakage outside of containment results from operation of ECCS systems which take suction from the
containment sump and allow system fluid to be released into the Auxiliary Building through pump seals, valve
packing glands, and flanged connections. For this case, a portion of the core source term from Table 2.2-2 is
deposited into liquid in the containment sump according to the release fraction and timing shown in Table
3.1-1 and Table 3.1-2. With the exception of noble gases, the fission products released from the fuel are
assumed to instantaneously and homogeneously mix in the containment sump water. Leakage from the ECCS
systems begins at the onset of switchover to recirculation, and the leak rate into the building is taken as two
times the allowable limit established by the leak rate monitoring program. Once the sump fluid exits the
system, particulate nuclides are assumed to be retained in the liquid phase, which limits the release to iodine
isotopes only. Ten percent of the iodines in the sump fluid are then assumed to become airborne and are
released directly to the environment. No credit is taken for holdup or dilution in the Auxiliary Building, or for
filtration removal by the ESF Ventilation system. All releases from the Auxiliary Building occur from the
plant vent.

3.1.4 ESF Leakage into the RWST
The evaluation of ESF leakage through valves that isolate interfacing systems from the RWST is performed in
a separate case. The sump activity for this case is identical to that applied in the case of ESF leakage to the
Auxiliary Building described in Section 3.1.3. For this case, flow from the sump into the RWST is assumed to
begin immediately upon switchover to recirculation at a rate of 1 gpm (two times 0.5 gpm). The modeling of
the release of volatile iodine from the tank to the atmosphere is based upon the guidance of NUREG/CR-5950
(Reference [4.25]). Based upon sump pH controls, the iodine in the sump is considered to be nonvolatile.
However, when introduced into the acidic solution of the RWST, a portion of the particulate iodine is
converted to elemental iodine. The methodology of NUREG/CR-5950 accounts for two iodine
transport/release mechanisms. The first is the fraction of the total iodine in the tank that is released in the form
elemental iodine, and the second is the partitioning of elemental iodine between the liquid and vapor phases of
the tank.

The fraction of the total iodine that becomes elemental is a function of both the RWST pH and the total iodine
concentration in the tank. The analysis determines the time-dependent RWST pH profile as the sump fluid,
with a constant pH of 7.0, mixes with the remaining inventory in the tank following switchover to
recirculation. Similarly, the total RWST iodine concentration is calculated as sump iodine is transported into
the tank from the sump. Calculation of the time-dependent iodine concentration in the RWST liquid for
purposes of determining the elemental iodine release fraction conservatively neglects the reduction in
concentration due to the release of iodine into the vapor phase. These two parameters combine to produce the
elemental iodine fraction, which increases from a value of 0.0 at the beginning of the event to a maximum of
0.1914.
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The ratio of the elemental iodine concentrations between the liquid and vapor phases of the tank is determined
by a partition coefficient that is a function of the RWST liquid temperature. The analysis calculates a
conservatively high RWST temperature profile using GOTHIC by introducing hot sump fluid into the tank
without credit for heat removal in the piping between the sump and the tank or heat losses through the tank
walls. This results in a time-dependent partition coefficient that decreases from 45.41 at the beginning of the
event to 31.92 after 30 days. The elemental iodine fraction and partition coefficient are applied to the leakage
flow rate from the sump to the RWST to obtain an adjusted elemental iodine release rate from the tank. A
similar approach is taken with the organic iodine, using a release fraction of 0.0015 taken from Position 2 of
Appendix A to Reference [4.1] and assuming a conservative partition coefficient of 1.0. The release location
for this event is from the RWST vent.

Values of key inputs and assumptions important to the LOCA analysis are provided in Table 3.1-3. The dose
consequences for this event are presented in Table 3.1-1 0.

Table 3.1-3: LOCA Inputs and Assumptions
Input/Assumption Value

Containment Purge

Source Term Initial RCS Activity (Table 2.2-4)

Iodine Chemical Form 95% aerosol, 4.85% elemental, 0.15% organic

Containment Volume 1,066,352 ft3 (minimum)

Containment Purge Flow Rate 36,300 cfm

Containment Purge Isolation time 15 seconds

Containment Purge Filtration 0%

Removal by Wall Deposition None

Removal by Sprays None

Containment Leakage

Source Term Core Inventory (Table 2.2-2)

Iodine Chemical Form 95% aerosol, 4.85% elemental, 0.15% organic

Containment Sump pH >7.0
Compartment Volumes (max)

Upper Containment (Sprayed) 621,968 ft3

Lower Containment (Sprayed) 103,770 ft3

Fan Rooms (Sprayed) 48,913 ft3

Upper Containment (Unsprayed) 122,600 ft3

Ice Condenser (Unsprayed) 105,577 ft3

Lower Containment (Unsprayed) 66,188 ft3

Dead-End (Unsprayed) 18,663 ft3
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Input/Assumption Value

Containment Ventilation Start Time 300 seconds

Containment Ventilation Flow Rate

Fan Rooms to Lower Containment (Unsprayed) 14,580.5 cfm

Fan Rooms to Lower Containment (Sprayed) 22,859.5 cfm

Lower Containment (Unsprayed) to Dead -End 90 cfm

Dead-End to Fan Rooms 90 cfm

Lower Containment (Unsprayed ) to Fan Rooms 1,350 cfm

Lower Containment (Unsprayed) to Ice Condenser 13,140.5 cfm

Lower Containment (Sprayed) to Ice Condenser 22,859.5 cfm

Ice Condenser to Upper Containment (Sprayed) 30,072.3 cfm

Ice Condenser to Upper Containment (Unsprayed) 5,927.7 cfm

Upper Containment (Sprayed) to Fan Rooms 30,072.3 cfm

Upper Containment (Unsprayed) to Fan Rooms 5,927.7 cfm

Lower Containment - Sprayed to/from Unsprayed 2206.3 cfm (spray induced circulation)

Upper Containment - Sprayed to/from Unsprayed 4086.7 cfm (spray induced circulation)

Sprayed/Unsprayed Volume Induced Mixing Flow 2 Turnovers of Unsprayed Compartment/hour
Rate

Containment Spray Start Time 300 seconds

Containment Spray Stop Time 0.319-0.426 hours and after 24 hours

Containment Spray Flow Rate

Upper Containment 1466 gpm

Lower Containment 660 gpm

Fan Rooms 201 gpm

Containment Spray Drop Fall Height

Upper Containment 58.6 ft

Lower Containment 28.5 ft
Fan Rooms 20.1 ft

Containment Spray Mean Drop Diameter

Upper Containment 609 microns

Lower Containment 671 microns

Fan Rooms 671 microns

Elemental Iodine Spray Removal Coefficient 20 hr1 . with a total decontamination factor of 200

Time that Total Elemental DF reaches 200 2 hours
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Input/Assumption Value

Aerosol Spray Removal Coefficient

Upper Containment 5.06 hr'

Lower Containment 6.65 hr-'
Fan Rooms 3.03 r-'

Time that Total Aerosol DF reaches 50 2.32 hours

Organic Iodine Spray Removal None

Natural Deposition Elemental, Organic Iodine - None
Aerosols - 0.1 hr- in unsprayed regions only

Containment Leakage Rate

0 to 24 hours 0.18 %/day
24 hours to 30 days 0.09 %/day

Containment Leakage Filtration 0%

ESF Leakage to the Auxiliary Building

Source Term Core Inventory (Table 2.2-2)

Iodine Chemical Form 0% aerosol, 97% elemental, 3% organic

Containment Sump Volume 50,955 ft3

ECCS Recirculation Start Time 1388.4 seconds

ESF Leakage Flow Rate 0.2 gpm (two times the allowable value)

ESF Leakage Flashing Fraction 10%

Auxiliary Building Ventilation Filtration 0%

ESF Leakage to the RWST

Source Term Core Inventory (Table 2.2-2)

Containment Sump Volume 50,955 ft3

ECCS Recirculation Start Time 1388.4 seconds

ESF Leakage Flow Rate 1.0 gpm (two times the allowable value)

Total iodine mass released into the sump 12,035.5 grams

Sump iodine concentration 6.573xl 0-05 g-atom/liter

SumppH 7.0

Total RWST Volume 420,000 gallons

Initial RWST Liquid Volume 53,637.5 gallons (minimum at time of
Initial __RWSTLiquidVolumeswitchover)
RWST Liquid Iodine Concentration 0.0 - 2.93 lx 10°5 g-atom/liter (Table 3.1-4)



Rid Waif

D. C. Cook AST Radiological Analyses Technical Report
RWA-1313-015, Rev. 0

Page 40 of 71

Input/Assumption Value

RWST pH 4.479 - 4.734 (Table 3.1-5)

Elemental Iodine Release Fraction 0.0 - 0.1914 (Table 3.1-6)

Organic Iodine Fraction 0.0015

RWST Liquid Temperature 100- 118.5 'F (Table 3.1-7)

RWST Liquid/Vapor Iodine Partition Coefficient

Elemental 31.92 - 45.41 (Table 3.1-8)

Organic 1.0

Adjusted RWST Iodine Release Rate Table 3.1-9

Dose Conversion Inputs:

Atmospheric Dispersion Factors

Offsite Table 2.3-5 and Table 2.3-6

Onsite Table 2.3-3 and Table 2.3-6

Dose Conversion Factors FGR 11 & FGR 12

Breathing Rates

EAB/LPZ The breathing rates at the EAB and LPZ are

taken from Position 4.1.3 of Reference [4.1 ] and
shown in Table 2.3-7.

Control Room 3.5 x 10-4 m3/sec

Control Room Model Inputs Table 2.1-1

Control Room Isolation Time 70 seconds (Safety Injection)

Control Room Occupancy Factor Table 2.1-1
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Table 3.1-4: RWST Liquid Iodine Concentration

IodineTime
Concentration
(g-atom/liter)

0.0 0.OOOE+00

0.386 O.OOOE+00

0.50 8.38 1E-09

1.0 4.512E-08

5.0 3.375E-07

10.0 6.994E-07

15.0 1.057E-06

25.0 1.761E-06

50.0 3.456E-06

75.0 5.064E-06

100.0 6.590E-06

125.0 8.042E-06

150.0 9.424E-06

200.0 1.200E-05

250.0 1.435E-05

300.0 1.650E-05

350.0 1.848E-05

400.0 2.03 1E-05

450.0 2.200E-05

500.0 2.357E-05

550.0 2.503E-05

600.0 2.639E-05

650.0 2.766E-05

700.0 2.886E-05

720.0 2.93 1E-05
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Table 3.1-5: RWST pH

Time
(hr) pH

0.0 4.479

0.386 4.479

0.50 4.479

1.0 4.479

5.0 4.481

10.0 4.484

15.0 4.486

25.0 4.491

50.0 4.502

75.0 4.514

100.0 4.525

125.0 4.535

150.0 4.546

200.0 4.566

250.0 4.586

300.0 4.604

350.0 4.622

400.0 4.639

450.0 4.655

500.0 4.671

550.0 4.686

600.0 4.701

650.0 4.715

700.0 4.729

720.0 4.734
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Table 3.1-6: Elemental Iodine Release Fraction

TimeTime 12 Fraction(hr)

0.0 0.0000

0.386 0.0000

0.50 0.0002

1.0 0.0011

5.0 0.0080

10.0 0.0161

15.0 0.0238

25.0 0.0379

50.0 0.0673

75.0 0.0902

100.0 0.1085

125.0 0.1234

150.0 0.1356

200.0 0.1541

250.0 0.1670

300.0 0.1761

350.0 0.1824

400.0 0.1866

450.0 0.1893

500.0 0.1908

550.0 0.1914

600.0 0.1914

650.0 0.1907

700.0 0.1896

720.0 0.1890
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Table 3.1-7: RWST Temperature Profile

Time Temperature
(hr) OF

0.0 100.0

0.386 100.0

0.50 100.0

1.0 100.1

5.0 100.3

10.0 100.5

15.0 100.8

25.0 101.3

50.0 102.4

75.0 103.5

100.0 104.5

125.0 105.5

150.0 106.4

200.0 108.1

250.0 109.7

300.0 111.1

350.0 112.2

400.0 113.3

450.0 114.3

500.0 115.2

550.0 116.0

600.0 116.8

650.0 117.5

700.0 118.2

720.0 118.5
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Table 3.1-8: RWST I Partition Coefficient

Time Partition
(hr) Coefficient

0.0 45.41

0.386 45.41

0.50 45.41

1.0 45.33

5.0 45.15

10.0 44.98

15.0 44.73

25.0 44.30

50.0 43.38

75.0 42.48

100.0 41.68

125.0 40.89

150.0 40.20

200.0 38.92

250.0 37.75

300.0 36.75

350.0 35.99

400.0 35.24

450.0 34.58

500.0 33.99

550.0 33.48

600.0 32.97

650.0 32.53

700.0 32.10

720.0 31.92
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Table 3.1-9: Adjusted RWST Iodine Release Rate

Time Release Rate
(hr) (cfm)

0.0 0.0

0.386 6.790E-07

10.0 2.969E-06

25.0 1.300E-05

75.0 3.318E-05

125.0 6.398E-05

200.0 1.118E-04

300.0 1.800E-04

450.0 2.560E-04

600.0 3.167E-04

720.0 3.167E-04

Table 3.1-10: LOCA TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Containment Purge 1.1570E+00 1.3973E-01 7.2674E-01

Containment Leakage 1.9549E+01 3.2836E+00 1.7181 E+00

ESF Leakage 2.6402E+00 3.2179E+00 1.6848E+00

RWST Backleakage 2.2441 E-02 6.5497E-02 3.9434E-02

Control Room Shine 0.385

Total 23.37 6.71 4.56

Acceptance Limit 25 25 5
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3.2 Fuel Handling Accident

The Fuel Handling Accident is evaluated as a drop of a single fuel assembly in which 100% of the rods in the
dropped assembly are assumed to fail. The analysis considers both a drop in the containment building without
established containment integrity, and a drop in the Auxiliary Building with the Fuel Handling Area Exhaust
Ventilation (FHAEV) in service. The source term for this event is described in Section 2.2.2; however, the

nuclides available for release are limited to those isotopes present in the fuel rod gap listed in Table 2.2-6. As
discussed in Section 2.2.5, the gap inventories shown in Table 2.2-6 are doubled to account for the presence of

high burnup fuel rods in the dropped assembly.

The analysis of the Fuel Handling Accident in both locations is modeled as a fuel assembly drop which occurs

120 hours after reactor shutdown and results in the activity which escapes from the pools being released to the
environment over a 2-hour period. The water in the pool is credited with a decontamination factor of 285 for

elemental iodine and 1.0 for organic iodine as discussed in Item 8 of Reference [4.2]. The pool water is
assumed to retain 100% of the alkali metals. It is also assumed that the pool water will have no impact on the

noble gases. No credit is taken for mixing or holdup in either the Auxiliary Building or the containment.
However, iodine removal by the FHAEV system filters is modeled. The release location for the FHA in
containment for the control room dose is assumed to be a point on the external containment surface closest to
the control room intakes. For the drop in the Auxiliary Building, the FHAEV system discharges to the plant
vent. The control room is assumed to be manually placed into the pressurization mode 20 minutes after the

start of the event by the plant operators. Control room ventilation parameters are listed in Table 2.1-1.

Major inputs and assumptions important to this event are provided in Table 3.2-1. The dose consequences are
presented in Table 3.2-2 and Table 3.2-3. Note that the direct shine dose contribution from the control room
filters conservatively reflects values from the LOCA event.

Table 3.2-1: Fuel Handling Inputs and Assumptions

Input/Assumption Value

Source Term FHA Inventory (Table 2.2-3)

Iodine Chemical Form 0% aerosol, 99.85% elemental, 0.15% organic

Number of Fuel Assemblies Damaged I

Percentage of Fuel Rods Failed 100%

No. of rods exceeding 6.3 kw/ft above 54 GWD/MTU 150

High burnup multiplier applied to gap fractions 2.0

Water Level Above Damaged Fuel 23 feet

Pool Decontamination Factors Elemental - 285
Organic - 1.0

Delay Before Fuel Movement 120 hours

Containment Release Filtration 0%



(IhId WRlF

D. C. Cook AST Radiological Analyses Technical Report
RWA-1313-015, Rev. 0

Page 48 of 71

Input/Assumption Value

Aerosol - 98.0 1%

Fuel Handling Area Exhaust Ventilation Filtration Elemental - 89.1%

Organic - 89.1%

Dose Conversion Inputs:

Atmospheric Dispersion Factors

Offsite Table 2.3-5 and Table 2.3-6

Onsite Table 2.3-3 and Table 2.3-6

Dose Conversion Factors FGR ll & FGR 12

Breathing Rates

EAB/LPZ The breathing rates at the EAB and LPZ are taken
from Position 4.1.3 of Reference [4.1 ] and shown

in Table 2.3-7.

Control Room 3.5 x 10-4 m3/sec

Control Room Ventilation System Parameters Table 2.1-1

Control Room Isolation Time 20 minutes (Manual)

Control Room Occupancy Factor Table 2.1-1

Table 3.2-2: Fuel Handling Accident - Containment Release TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Containment Release 3.8807E+00 4.4536E-01 4.3492E+00

Control Room Shine 0.139

Total 3.89 0.45 4.49

Acceptance Limit 6.3 6.3 5
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Table 3.2-3: Fuel Handling Accident - Auxiliary Building Release TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Auxiliary Building Release 5.6965E-01 6.8888E-02 9.6336E-02

Control Room Shine 0.139

Total 0.57 0.07 0.24

Acceptance Limit 6.3 6.3 5

3.3 Main Steam Line Break

This event consists of a break in one main steam line outside of containment in which the faulted steam
generator (SG) completely depressurizes and instantly releases the initial contents of the steam generator
secondary side to the environment. The plant cooldown continues by dumping steam with the intact steam
generators. In addition to the release of nuclides that are initially present in the steam generator secondary
side, leakage of primary coolant into the steam generator secondary side occurs at a rate equal to the proposed
Tech. Spec. program limit of 0.25 gpm/SG.

This event does not result in fuel damage. Consequently, two iodine spike cases are considered. In the first
(pre-accident spike) case, a reactor transient is assumed to occur prior to the MSLB in which the primary
coolant iodine concentration has increased to the maximum Tech. Spec. value of 60 ptCi/gm. In the second
(concurrent spike) case, the iodine release rate into the primary coolant increases to a value that is 500 times
greater than the 'normal' release rate that corresponds to the Tech. Spec. specific iodine limit of 1 i.tCi/gm.
This concurrent iodine spike is assumed to have a duration of 8 hours. Inputs used in the development of the
concurrent iodine spike appearance rate are shown in Table 3.3-1 and the 8-hour total iodine activity released
into the reactor coolant is provided in Table 3.3-2. In both cases, the remaining non-iodine isotopes in the
RCS listed in Table 2.2-4 are also available for release.

Leakage from the RCS into all of the steam generators, and steam release from the intact steam generators,
continues until the RCS is cooled to 212 TF after 24 hours. During this period, all of the noble gases and all of
the nuclides which leak into the faulted steam generator are released directly to the environment without
mitigation. Leakage into the intact steam generators mixes with the bulk fluid where a portion of the activity is
released based upon the steaming rate and a partition coefficient. A partition coefficient of 100 is applied to
the iodine nuclides, and the particulate release is limited by the moisture carryover. It is recognized that early
in the transient, the water level in the intact steam generator secondary may be below the top of the tube bundle
and the bulk water partitioning may not apply. In this case, a flashing fraction is calculated based upon the
thermodynamic conditions in the reactor and secondary coolant. The portion of the primary-to-secondary
leakage which flashes to vapor is assumed to be released directly to the environment without mixing. The
iodine and particulate partition coefficients are applied to the unflashed portion. The tube bundles in the intact
steam generators are assumed to be fully covered after 40 minutes.

The release locations from the faulted steam generator are selected to maximize the control room and offsite
doses without regard to the location of the break with respect to the main steam isolation valves (MSIV) and
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without credit for MSIV closure. Releases from the intact steam generators occur from the PORVs/MSSVs.

The control room is automatically realigned into the pressurization mode (Table 2.1-1) upon receipt of a safety
injection signal.

Parameters important to the analysis of the MSLB event are shown in Table 3.3-3, and the analysis results are
provided in Table 3.3-4 and Table 3.3-5.

Table 3.3-1: Main Steam Line Break Iodine Appearance Rate Inputs and Assumptions

Input/Assumption Value

Letdown Flow Rate 132 gpm

Identified RCS Leakage 10 gpm

Unidentified RCS Leakage 1 gpm

RCS Mass 607,290.6 lbm (maximum)

1- 131 Decay Constant 0.000060 min]1

1-132 Decay Constant 0.005023 min'

1-133 Decay Constant 0.000555 min-'

1- 134 Decay Constant 0.013176 min-'

1-135 Decay Constant 0.001748 min-'

Table 3.3-2: Main Steam Line Break 500x Iodine Appearance

Appearance Rate 8-Hour
Isotope Production(Ci/m in) (i

(Ci)

1-131 223.45 107,256

1-132 615.35 295,368

1-133 354.95 170,376

1-134 256.40 123,096

1 1-135 272.95 131,016
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Table 3.3-3: Main Steam Line Break Inputs and Assumptions

Input/Assumption Value

Source Term Initial RCS Activity (Table 2.2-4)

Maximum Pre-Accident Iodine Spike Concentration 60 RtCi/gm Dose Equivalent 1-131

Concurrent Iodine Spike Appearance Rate 500x Equilibrium (Table 3.3-2)

Initial Steam Generator Iodine Source Term 0.1 pCi/gm Dose Equivalent 1-131

Iodine Chemical Form 0% aerosol, 97% elemental, 3% organic

Percentage of Fuel Rods Failed 0%

RCS Mass 466,141.5 Ibm (minimum)
Steam Generator Secondary Liquid Mass 97,515.7 lbm/SG (minimum)

161,000 lbm/SG (maximum)
Intact Steam Generator Steam Release 0 - 2 hours: 456,000 Ibm

2 - 8 hours: 1,186,000 Ibm

8 - 24 hours: 1,347,000 Ibm

Primary-Secondary Leak Rate 0.25 gpm to each steam generator

Density Used for Leakage Volume-to-Mass Conversion 62.3 lbm/ft3

Duration of Intact SG Tube Uncovery After Reactor Trip 40 minutes
Tube Leakage Flashing Fraction During Uncovery 0-60 seconds: 16%

60- 300 seconds: 6%

300-1200 seconds: 5%
1200 seconds-40 min: 4%

Time to Cool RCS to 212 TF 24 hours
Intact Steam Generator Iodine Partition Coefficient Unflashed Leakage - 100

Flashed Leakage - 0

Intact Steam Generator Moisture Carryover Fraction 0.2% (Particulate Partition Coefficient = 500)

Dose Conversion Inputs:

Atmospheric Dispersion Factors

Offsite Table 2.3-5 and Table 2.3-6
Onsite Table 2.3-3 and Table 2.3-6

Dose Conversion Factors FGR 11 & FGR 12
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Input/Assumption Value

Breathing Rates

EAB/LPZ The breathing rates at the EAB and LPZ are
taken from Position 4.1.3 of Reference [4.1] and

shown in Table 2.3-7.

Control Room 3.5 x 1 0 -4 m3/sec

Control Room Ventilation System Parameters Table 2.1-1

Control Room Isolation Time 70 seconds (Safety Injection)

Control Room Occupancy Factor Table 2.1-1

Table 3.3-4: Main Steam Line Break Pre-Accident Spike TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Noble Gas 4.4950E-04 1.5386E-04 1.7202E-03

Pre-Accident Iodine Spike 1.679 1E-01 5.9447E-02 4.6052E-01

Initial SG Secondary Iodine 8.7439E-02 7.5715E-03 7.5738E-01

Control Room Shine 0.139

Total 0.26 0.07 1.36

Acceptance Limit 25 25 5

Table 3.3-5: Main Steam Line Break Concurrent Spike TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Noble Gas 4.4950E-04 1.5386E-04 1.7202E-03

Iodine Release 7.3730E-01 1.9621 E-0 1 1.8791E+00

RCS Activity Release 8.4470E-02 2.991 OE-02 2.0115E-0I

Initial SG Secondary Iodine 8.7439E-02 7.5715E-03 7.5738E-01

Control Room Shine 0.139

Total 0.91 0.24 2.98

Acceptance Limit 2.5 2.5 5
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3.4 Steam Generator Tube Rupture

The SGTR event represents an instantaneous rupture of a steam generator tube that releases primary coolant
into the lower pressure secondary system. In addition to the break flow rate, primary-to-secondary leakage
occurs at a rate equal to the proposed Tech. Spec. program limit of 0.25 gpm/SG to the ruptured and to each of

the intact steam generators. All leakage flow into the ruptured steam generator is secured after 30 minutes.
Leakage into the intact steam generators continues until the RCS is cooled to 212 'F after 24 hours. A portion
of the break and leakage flow to the ruptured steam generator flashes to vapor based upon the thermodynamic
conditions in the reactor and secondary coolant. The portion of the primary coolant that does flash in the

steam generator secondary is released directly to the environment without mitigation. The unflashed break and
leakage flow mixes with the bulk water in the steam generator where the activity is released based upon the
steaming rate and a partition coefficient. A steam generator partition coefficient of 100 is applied to the iodine

nuclides, and the particulate release is limited by the moisture carryover. Prior to the reactor trip, an additional
condenser partition coefficient of 100 is applied to the released activity. This same approach is applied to the

primary-to-secondary leakage into the intact steam generators at the start of the event when the SG tube

bundles are assumed to become uncovered following the reactor trip. After 40 minutes, flashing of the leakage

flow is no longer applicable because the tube bundles have become fully submerged.

This event results in no fuel damage, and as such, two iodine spike cases are considered. In the pre-accident
iodine spike case, a reactor transient is assumed to occur prior to the event in which the primary coolant iodine

concentration has increased to the maximum Tech. Spec. value of 60 gCi/gm. In the concurrent iodine spike
case, the iodine release rate into the primary coolant increases to a value that is 335 times greater than the
'normal' release rate that corresponds to the Tech. Spec. specific iodine limit of I ýICi/gm. This concurrent
iodine spike is assumed to have a duration of 8 hours. Inputs used in the development of the concurrent iodine

spike appearance rate are shown in Table 3.4-1, and the 8-hour total iodine activity released into the reactor

coolant is provided in Table 3.4-2. In both cases, the remaining non-iodine isotopes in the RCS listed in Table
2.2-4 are also available for release. In addition to the activity transported into the steam generators from the

primary coolant, the analysis considers the release of the iodine activity initially present in the steam generator

secondary inventory.

Prior to the reactor trip, the activity is assumed to be released from the Steam Jet Air Ejector in the Turbine
Building. Following the trip, the release location shifts to the PORVs/MSSVs. The control room is

automatically realigned into the pressurization mode (Table 2.1-1) upon receipt of a safety injection signal.

Key inputs and assumptions applied in the analysis of the SGTR event are shown in Table 3.4-3, and the

analysis results are provided in Table 3.4-4 and Table 3.4-5.



Red Waif
t D. C.Cook AST Radiological Analyses Technical Report

RWA-1313-015, Rev. 0
Page 54 of 71

Table 3.4-1: SGTR Iodine Appearance Rate Inputs and Assumptions

Input/Assumption Value

Letdown Flow Rate 132 gpm

Identified RCS Leakage 10 gpm

Unidentified RCS Leakage I gpm

RCS Mass 607,290.6 Ibm (maximum)

1-131 Decay Constant 0.000060 min 1

1- 132 Decay Constant 0.005023 min1

1- 133 Decay Constant 0.000555 min-

1-134 Decay Constant 0.013176 min'

1-135 Decay Constant 0.001748 min-'

Table 3.4-2: SGTR 335x Iodine Appearance

8-Hour
Appearance Rate Prouc

Isotope (Cmin) Production
(Ci)

1-131 149.71 71,861

1-132 412.28 197,894

1-133 237.82 114,154

1-134 171.79 82,459

1-135 1 82.88 87,782

Table 3.4-3: Steam Generator Tube Rupture Inputs and Assumptions

Input/Assumption Value

Source Term Initial RCS Activity (Table 2.2-4)

Maximum Pre-Accident Iodine Spike Concentration 60 ptCi/gm Dose Equivalent 1-131

Concurrent Iodine Spike Appearance Rate 335x Equilibrium (Table 3.4-2)

Initial Steam Generator Iodine Source Term 0.1 jtCi/gm Dose Equivalent 1-131

Iodine Chemical Form 0% aerosol, 97% elemental, 3% organic
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Input/Assumption Value

Percentage of Fuel Rods Failed 0%

RCS Mass 466,141.5 Ibm (minimum)

Steam Generator Secondary Liquid Mass 97,515.7 lbm/SG (minimum)

161,000 lbm/SG (maximum)

Intact Steam Generator Steam Release 0 - 30 min. - 198,515 Ibm

30 min. - 2 hours: 314,432 Ibm

2 - 8 hours: 1,367,475 Ibm

8 - 24 hours: 1,347,000 Ibm

Ruptured Steam Generator Steam Release 0 - 30 min. - 66,171 Ibm

Pre-Trip Total Steam Flow Rate Through Condenser 17,153,800 lbm/hr

Time of Reactor Trip 101 seconds

Primary-Secondary Leak Rate 0.25 gpm to each steam generator

Density Used for Leakage Volume-to-Mass Conversion 62.3 lbm/ft3

Ruptured Tube Break Flow 146,704 Ibm

Duration of Ruptured Tube Break Flow 30 minutes

Break Flow Flashing Fraction Pre- Trip - 16%

Post-Trip:
0-60 seconds: 16%

60- 300 seconds: 6%

300-1200 seconds: 5%

1200 seconds-30 min: 4%

Duration of Intact SG Tube Uncovery After Reactor Trip 40 minutes

Intact Tube Leakage Flashing Fraction During Uncovery 0-60 seconds: 16%

60- 300 seconds: 6%

300-1200 seconds: 5%

1200 seconds-40 min: 4%

Time to Cool RCS to 212 *F 24 hours

Steam Generator Iodine Partition Coefficient Unflashed Leakage - 100

Flashed Leakage - 0

Condenser Partition Coefficient 100

Steam Generator Moisture Carryover Fraction 0.2% (Particulate Partition Coefficient = 500)

Dose Conversion Inputs:
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Input/Assumption Value

Atmospheric Dispersion Factors

Offsite Table 2.3-5 and Table 2.3-6

Onsite Table 2.3-3 and Table 2.3-6

Dose Conversion Factors FGR 11 & FGR 12

Breathing Rates

EAB/LPZ The breathing rates at the EAB and LPZ are
taken from Position 4.1.3 of Reference [4.1 ] and
shown in Table 2.3-7.

Control Room 3.5 x 10-4 m3/sec

Control Room Ventilation System Parameters Table 2.1-1

Control Room Isolation Time 394.74 seconds (Safety Injection)

Control Room Occupancy Factor Table 2.1-1

Table 3.4-4: Steam Generator Tube Rupture Pre-Accident Spike TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Noble Gas 3.1725E-04 1.4862E-04 7.3352E-04

Pre-Accident Iodine Spike 3.7617E+00 4.0743E-01 3.6161 E+00

Initial SG Secondary Iodine 2.1118E-03 6.2739E-04 2.6023E-03

Control Room Shine 0.139

Total 3.77 0.41 3.76

Acceptance Limit 25 25 5

Table 3.4-5: Steam Generator Tube Rupture Concurrent Spike TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Noble Gas 3.1725E-04 1.4862E-04 7.3352E-04

Iodine Release 3.6754E-01 5.1149E-02 2.1296E-01

RCS Activity Release 1.8590E+00 1.9948E-01 1.7749E+00

Initial SG Secondary Iodine 2.1118E-03 6.2739E-04 2.6023E-03

Control Room Shine 0.139

Total 2.23 0.26 2.13

Acceptance Limit 2.5 2.5 5
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3.5 Locked Rotor

The Locked Rotor dose analysis is defined by the 11% of the fuel rods which become damaged by the event.
Radionuclides released from the fuel are instantaneously and homogeneously distributed throughout the

primary coolant. Noble gases are released directly to the environment, and the remaining isotopes are
transported to the steam generators at a rate of 1 gpm. The core source term from Table 2.2-2 is applicable to
this event, and the fraction of these activities available for release into the coolant are based upon the gap
inventory fractions shown in Table 2.2-6 and the assembly radial peaking factor of 1.65. To account for fuel
rods contained in two of the fuel assemblies which exceed the burnup limits of Footnote 11 of Reference [4.1],
the gap inventory of all of the rods in these two assemblies are assumed to be twice those listed in Table 2.2-6
as discussed in Section 2.2.5. As such, with 193 fuel assemblies in the core, the effective core-wide multiplier
on the gap inventory fractions is 1 + (2/193) = 1.0104. Since the fuel failure fraction is applied to the entire
core source term, 11% of the rods in both the standard and high burnup assemblies are assumed to fail, and the
assembly peaking factor is conservatively applied to all of the failed rods in the core.

During the first 40 minutes of the event, the water level on the secondary side of the steam generators is

assumed to be below the top of the tube bundles. During this time, a portion of the primary-to-secondary
leakage flashes to vapor based upon the thermodynamic conditions of the reactor and secondary coolant.

Nuclides contained in the flashed tube leakage are released to the environment without mitigation. The
unflashed leakage mixes with the bulk water in the steam generators and is released as a function of the
steaming rate and the partition coefficients. After 40 minutes, all of the leakage is treated as unflashed, which
continues until 24 hours when the RCS temperature is cooled to 212 OF.

Since the quantity of the fission products released from the failed fuel dominates the RCS activity during the
event, the initial nuclide concentration in the RCS prior to the event is not considered. However, the analysis
does include the dose contribution from the release of iodine initially present in the steam generator secondary
side. All releases occur from the PORVs/MSSVs, which are located in the Main Steam Enclosures. For this
event, the control room ventilation system remains in the normal alignment without filtration or recirculation

until manually placed into the pressurization mode after 20 minutes.

Major inputs and assumptions applicable to the Locked Rotor event are listed in Table 3.5-1. The analysis
results are presented in Table 3.5-2.

Table 3.5-1: Locked Rotor Inputs and Assumptions

Input/Assumption Value

Source Term Core Inventory (Table 2.2-2)

Fuel Rod Gap Fractions 1-131 -0.08

Kr-85 - 0.10

Other Noble Gases - 0.05

Other Halogens - 0.05

Alkali Metals - 0.12

Percentage of Fuel Rods Failed 11%
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Input/Assumption Value

Fuel Rod Peaking Factor 1.65

No. of rods exceeding 6.3 kw/ft above 54 GWD/MTU 150 rods in two assemblies

High burnup multiplier applied to gap fractions 1.0104

Initial Steam Generator Iodine Source Term 0.1 [.Ci/gm Dose Equivalent 1- 131

Iodine Chemical Form 0% aerosol, 97% elemental, 3% organic

RCS Mass 466,141.5 ibm (minimum)

Steam Generator Secondary Liquid Mass 97,515.7 lbm/SG (minimum)

161,000 lbm/SG (maximum)

Primary-Secondary Leak Rate 1.0 gpm to all steam generators

Density Used for Leakage Volume-to-Mass Conversion 62.3 Ibm/ft3

Secondary Steam Release 0 - 2 hours: 460,000 Ibm

2 - 8 hours: 1,256,000 Ibm
8 - 24 hours: 1,347,000 Ibm

Time to Cool RCS to 212 'F 24 hours

Duration of SG Tube Uncovery Following Reactor Trip 40 minutes

Intact Tube Leakage Flashing Fraction During Uncovery 0-60 seconds: 16%

60- 300 seconds: 6%

300-1200 seconds: 5%
1200 seconds-40 min: 4%

Steam Generator Iodine Partition Coefficient Unflashed Leakage - 100
Flashed Leakage - 0

Steam Generator Moisture Carryover Fraction 0.2% (Particulate Partition Coefficient = 500)

Dose Conversion Inputs:

Atmospheric Dispersion Factors

Offsite Table 2.3-5 and Table 2.3-6

Onsite Table 2.3-3 and Table 2.3-6

Dose Conversion Factors FGR 11 & FGR 12

Breathing Rates

EAB/LPZ The breathing rates at the EAB and LPZ are taken
from Position 4.1.3 of Reference [4.1] and shown
in Table 2.3-7.

Control Room 3.5 x 10-4 m3/sec
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Input/Assumption Value

Control Room Ventilation System Parameters Table 2.1-1

Control Room Isolation Time 20 minutes (Manual)

Control Room Occupancy Factor Table 2.1-1

Table 3.5-2: Locked Rotor TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Noble Gas Dose 5.9364E-01 1.1 156E-01 4.4546E-01

Non-Noble Gas Dose - Iodine 1.0324E+00 3.9490E-01 2.7935E+00

Non-Noble Gas Dose - Alkali Metals 3.5664E-01 8.3519E-02 1.0328E+00

Initial SG Secondary Iodine 1.6639E-03 5.5715E-04 3.1707E-03

Control Room Shine 0.139

Total 1.99 0.60 4.42

Acceptance Limit 2.5 2.5 5

3.6 Control Rod Ejection

The Control Rod Ejection event involves a reactivity insertion that produces a short, rapid core power level
increase which results in fuel rod damage and localized melting. For this event, a larger fraction of the core
inventory is released from the damaged fuel than that identified in Table 2.2-6. Two separate release pathways
are evaluated:, a release from containment and a release from the secondary system. In both cases, 10% of the
noble gases and 10% of the iodines in the core (Table 2.2-2) are available for release from the fuel gap of the
damaged fuel rods. In addition, 12% of the alkali metals are also assumed to be located in the fuel rod gap.

For releases from containment, 10% of the fuel rods in the core are breached and 0.25% of the fuel experiences
melting. The activity in the fuel rod gap of the damaged fuel is instantaneously and homogeneously mixed
throughout the containment atmosphere. In addition, the gap inventory fractions are increased by a factor of
1.0 104 to account for high burnup fuel as discussed in Sections 2.2.5 and 3.5. Moreover, 100% of the noble
gases and 25% of the iodines in the melted fuel are also added to the fission product inventory in containment.
No credit is taken for removal by containment sprays or for deposition of elemental iodine on containment
surfaces. Natural deposition of aerosols in containment is assumed to occur beginning 24 hours after the start
of the event. Activity is released from containment at the proposed Tech. Spec. leak rate. The release from the
containment is based upon an atmospheric dispersion factor assuming a diffuse release from the containment
surface. For conservatism, the release of iodine initially present in the steam generator secondary side is also
considered to address any supplemental cooldown by the steam generators for this event.
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For releases from the secondary system, 10% of the fuel rods in the core are breached and 0.25% of the fuel
experiences melting. Activity released from the fuel is completely dissolved in the primary coolant and is
available for release to the secondary system. The gap activity is increased by a factor of 1.0 104 to address
fuel rods with burnups that exceed the values of Footnote 11 of Reference [4.1 ]. In this case, 100% of the
noble gases and 50% of the iodines in the melted fuel is also released into the reactor coolant. The noble gases
are assumed to be released directly to the environment, and the remaining fission products are transported to
the steam generators at the Tech. Spec. steam generator program leakage limit of 1 gpm. At the beginning of
the event, a portion of the primary-to-secondary leakage is assumed to flash to vapor based upon the
thermodynamic conditions of the reactor and secondary coolant, and the flashed leakage is released directly to
the environment without mitigation. The unflashed portion of the tube leakage mixes with the bulk fluid in the
steam generator secondary and becomes vapor at a rate that is a function of the steaming rate and the partition
coefficients. After 40 minutes, the water level in the steam generator is assumed to fully cover the tube
bundles, and all of the primary-to-secondary leakage is treated as unflashed. The leakage continues until steam
releases are terminated when the RCS temperature is cooled to 212 OF at 24 hours. With the large amount of
fission products introduced into the reactor coolant by failed fuel, the initial activity of the RCS prior to the
event is not considered. However, the dose contribution from the iodine activity initially present in the steam
generator secondary is included in the analysis. All releases from the secondary system occur from the
PORVs/MSSVs.

The control room ventilation system is automatically realigned into the pressurization mode following receipt
of a safety injection signal. Key control room ventilation parameters applied in the analysis are shown in
Table 2.1-1. Other inputs andassumptions important to the Control Rod Ejection event are provided in Table
3.6-1. The dose consequences for this event are summarized in Table 3.6-2 and Table 3.6-3.



Red WaDf

0. C. Cook AST Radiological Analyses Technical Report
RWA-1313-015, Rev. 0

Page 61 of 71

Table 3.6-1: Control Rod Ejection Inputs and Assumptions

Input/Assumption Value

Source Term Core Inventory (Table 2.2-2)

Fuel Rod Gap Fractions Noble Gases - 0.10

Other Halogens - 0.10

Alkali Metals - 0.12

Percentage of Fuel Rods Failed 10%

Percentage of fuel that experience fuel melting 0.25%

No. of rods exceeding 6.3 kw/ft above 54 GWD/MTU 150 rods in two assemblies

High Bumup multiplier applied to gap fractions 1.0104

Fuel Rod Peaking Factor 1.65

Initial Steam Generator Iodine Source Term 0.1 jtCi/gm Dose Equivalent 1-131

Iodine Chemical Form - Secondary Release 0% aerosol, 97% elemental, 3% organic

Iodine Chemical Form - Containment Release 95% aerosol, 4.85% elemental, 0.15% organic

Containment Volume 1,066,352 ft3

Containment Leakage Rate

0 to 24 hours 0.18 %/day

24 hours to 30 days 0.09 %/day

Containment Leakage Filtration 0%

Natural Deposition in Containment Elemental Iodine - None
Aerosols - 0.1 hr1 after 24 hours

Iodine/Particulate Removal by Containment Sprays None

RCS Mass 466,141.5 lbm (minimum)

Steam Generator Secondary Liquid Mass 97,515.7 lbm/SG (minimum)

161,000 lbm/SG (maximum)

Primary-Secondary Leak Rate 1.0 gpm to all steam generators

Density Used for Leakage Volume-to-Mass Conversion 62.3 lbm/ft3

Secondary Steam Release 0 - 2 hours: 460,000 Ibm

2 - 8 hours: 1,256,000 Ibm

8 - 24 hours: 1,347,000 Ibm

Time to Cool RCS to 212 TF 24 hours

Duration of SG Tube Uncovery Following Reactor Trip 40 minutes
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Input/Assumption Value

Tube Leakage Flashing Fraction During Uncovery 0-60 seconds: 16%

60- 300 seconds: 6%

300-1200 seconds: 5%

1200 seconds-40 min: 4%

Steam Generator Iodine Partition Coefficient Unflashed Leakage - 100

Flashed Leakage - 0

Steam Generator Moisture Carryover Fraction 0.2% (Particulate Partition Coefficient = 500)

Dose Conversion Inputs:

Atmospheric Dispersion Factors

Offsite Table 2.3-5 and Table 2.3-6

Onsite Table 2.3-3 and Table 2.3-6

Dose Conversion Factors FGR 11 & FGR 12

Breathing Rates

EAB/LPZ The breathing rates at the EAB and LPZ are taken
from Position 4.1.3 of Reference [4.1] and shown
in Table 2.3-7.

Control Room 3.5 x 104 m 3/sec

Control Room Ventilation System Parameters Table 2.1-1

Control Room Isolation Time 120 seconds (Safety Injection)

Control Room Occupancy Factor Table 2.1-1
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Table 3.6-2: Control Rod Ejection Secondary Release TEDE Dose Results

Release EAB LPZ Control Room
(rem) (rem) (rem)

Noble Gas, Cladding Failure 1.0795E+00 2.0283E-01 8.0333E-01

Noble Gas, Fuel Melt 2.6712E-01 5.0193E-02 1.9879E-01

Non-Noble Gas, Cladding Failure, Iodine 1.3048E+00 5.0037E-01 1.8690E+00

Non-Noble Gas, Cladding Failure, Alkali 3.2421E-01 7.5925E-02 2.2304E-01

Non-Noble Gas, Fuel Melt 1.6312E-01 6.2554E-02 2.3365E-01

Initial SG Secondary Iodine 1.6639E-03 5.5715E-04 1.9539E-03

Control Room Shine 0.139

Total 3.14 0.90 3.47

Acceptance Limit 6.3 6.3 5

Table 3.6-3: Control Rod Ejection Containment Release TEDE Dose Results

EAB LPZ Control Room
(rem) (rem) (rem)

Cladding Failure 4.2230E+00 2.0589E+00 1.5378E+00

Fuel Melt 2.0137E-01 9.1727E-02 6.8727E-02
Initial SG Secondary Iodine 1.6639E-03 5.5715E-04 1.9539E-03

Control Room Shine 0.139

Total 4.43 2.16 1.75

Acceptance Limit 6.3 6.3 5

3.7 Waste Gas Decay Tank Rupture

This event involves a major rupture of one of the Waste Gas Decay Tanks that causes the entire contents of the
tank to be released directly to the environment. Reg. Guide 1.183 does not provide any guidance relative to
the Waste Gas Decay Tank Rupture event. Guidelines for the WGDT analyses are given in Branch Technical
Position 11-5 (BTP 11-5) of the Standard Review Plan (Reference [4.241), with additional instruction available
from Regulatory Issue Summary 2006-04 (Reference [4.2]). The activity in the tank is assumed to be equal to
the noble gas content of the reactor coolant system during normal operation. This source term is derived from
plant operation with I% fuel defects which has operated for a sufficient length of time to achieve equilibrium
radioactive concentrations in the RCS. The equilibrium RCS concentrations are then adjusted to 100/E as
discussed in Section 2.2.3. For the WGDT rupture event, the entire noble gas inventory of the RCS is then
assumed to be stripped and placed into a single tank. This inventory is conservatively calculated by taking the
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noble gas specific activities in the RCS from Table 2.2-4 and multiplying by the maximum RCS mass as
shown in Table 3.7-1. The total activity released is determined to be equal to 59,256.4 Curies Dose Equivalent
Xe-133, which exceeds the single WGDT licensing limit of 43,800 Curies. The WGDT failure simulates a
major tank rupture in which the entire contents of the tank are instantaneously released directly to the
environment. No credit is taken for hold-up, dilution, or decay in the Auxiliary Building.

Section B. 1 .C of Reference [4.24] requires that the release to the environment occur through a pathway not
normally used for planned releases and will require a reasonable time to detect and take remedial action to
terminate the release. This condition is satisfied in the analysis by assuming that normal Auxiliary Building
ventilation is not in service. As such, discharges to the plant vent are not ensured, and gases escaping from the
ruptured tank are permitted to be released through building openings with the highest atmospheric dispersion
factors. For the offsite dose, the most limiting atmospheric dispersion factor is from the north Auxiliary
Building normal ventilation intake, and for the control room dose, the limiting release point is the south normal
ventilation intake. The control room ventilation system is assumed to remain in the normal alignment since a
safety injection signal, which is required to automatically place the system in the pressurization mode, is not
received for this event.

Neither BTP 11-5 nor RIS 2006-04 require dose evaluations at the LPZ or for the control room for a WGDT
failure; however, both evaluations are completed in this effort for consistency and completeness. Item 11 of
RIS 2006-04 allows the use of existing current licensing basis acceptance criterion of 500 mrem whole body at
the EAB when this event is not submitted as part of the AST implementation. Consequently, the results of the
WGDT failure are evaluated against the existing 500 mrem acceptance criterion for both the EAB and LPZ.
Reg. Guide 1.183 does identify that the criterion for the control room dose is provided in 10 CFR 50.67, which
establishes the dose limit for the control room as 5 rem TEDE. This value is applied here.

A summary of the inputs and assumptions to the WGDT rupture analysis are given in Table 3.7-2, and the dose
consequences are shown in Table 3.7-3.

Table 3.7-1: WGDT Source Term

Nuclide RCS Activity Total Activity
(jiCig) (Ci)

Kr-85m 5.204E-01 1.433E+02
Kr-85 2.385E+01 6.570E+03
Kr-87 3.299E-01 9.087E+01
Kr-88 9.148E-01 2.520E+02

Xe- 131 m 1.600E+00 4.407E+02
Xe-133m 1.423E+00 3.920E+02
Xe-133 1.037E+02 2.857E+04

Xe-135m 2.138E-01 5.889E+01
Xe-135 3.361E+00 9.258E+02
Xe-138 2.292E-01 6.314E+01
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Table 3.7-2: WGDT Rupture Inputs and Assumptions

Input/Assumption Value

Source Tenn Table 3.7-1. Equal to 59,256.4 D.E. Xe-133

RCS Mass 607,290.6 Ibm (275,460,950 gm) (maximum)

Tank Volume 500 ft3 (arbitrary)

Tank Release Rate 1,000,000 cfm (conservatively high to simulate
an instantaneous release)

Dose Conversion Inputs:

Atmospheric Dispersion Factors

Offsite Table 2.3-5 and Table 2.3-6
Onsite Table 2.3-3 and Table 2.3-6

Dose Conversion Factors FGR 11 & FGR 12
Breathing Rates

EAB/LPZ The breathing rates at the EAB and LPZ are taken
from Position 4.1.3 of Reference [4.1 ] and shown
in Table 2.3-7.

Control Room 3.5 x 10-4 m3/sec

Control Room Ventilation System Parameters Table 2.1-1

Control Room Isolation Time Not Isolated

Control Room Occupancy Factor Table 2.1-1

Table 3.7-3: WGDT Rupture Dose Results

EAB LPZ Control Room
(rem whole body) (rem whole body) (rem TEDE)

WGDT Rupture 0.24 0.03 0.09

Acceptance Limit 0.5 0.5 5
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3.8 Volume Control Tank Rupture

The analysis of the VCT rupture conservatively assumes a failure of the VCT just prior to venting which
releases the accumulated noble gases in the liquid and vapor phases of the tank. In addition, the noble gases
within the fluid of the letdown line entering the tank continue to be released for an additional 15 minutes
following the tank rupture. The tank and letdown line activities are calculated from RCS equilibrium noble
gas concentrations based upon 1% failed fuel with no adjustment for 100/1R. This conservative source term is
consistent with Section B. 1.B of Branch Technical Position 11-5. Accumulated gases in the VCT vapor space
are calculated using gas stripping fractions, and the entire amount of dissolved gases in the VCT liquid space
and the continued letdown flow are available for release after the tank ruptures. The resulting source term is
shown in Table 3.8-1.

Further guidance for the analysis of this event is taken from BTP 11-5 since Reg. Guide 1. 183 does not address
waste system failures. Pathways for the noble gases to escape from the VCT to the environment include those
which are not normally used for planned releases. For this event, the release location is the south normal
ventilation intake for the control room dose, and is the north normal ventilation intake for the offsite doses
based upon the most limiting atmospheric dispersion factors. Releases from the normal supply vents are
possible when the Auxiliary Building ventilation system is not in service. This analytical approach is
consistent with the guidance of Section B. 1.C of BTP 11-5. The analysis assumes that this release is made
directly to the environment, without taking credit for hold-up, dilution, or decay in the Auxiliary Building.
Similarly, while the control room ventilation system filters would have no impact on this event, the control
room ventilation system remains in the normal system alignment described in Section 2.1. Significant inputs
and assumptions applied in the analysis of this event are listed in Table 3.8-2.

The acceptance criteria for this event is based upon the guidance of Item 11 of RIS 2006-04, which permits the
use of the existing current licensing basis acceptance criterion of 500 mrem whole body at the EAB when AST
is not implemented for this event. Without specific guidance for the LPZ, the 500 mrem whole body limit is
also applied to the LPZ dose for this event. The acceptance limit of 5 rem TEDE to operators in the control
room from 10 CFR 50.67 is applied based upon Section 4.4 of Reg. Guide 1.183. The dose consequences for
the VCT rupture event are provided in Table 3.8-3.
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Table 3.8-1: VCT Source Term

Equilibrium VCT Gas VCT Liquid Letdown VCT

Nuclide RCS Phase Phase Flow Total Release
Activity Activity Activity Activity

(p.Ci/g) (Ci) (Ci) (Ci) (Ci)

Kr-85m 1.366E+00 1.596E+02 1.021E+01 1.012E+01 1.799E+02

Kr-85 6.261E+01 1.835E+04 4.679E+02 4.639E+02 1.928E+04

Kr-87 8.660E-01 3.955E+01 6.472E+00 6.416E+00 5.244E+01

Kr-88 2.401E+00 2.070E+02 1.794E+01 1.779E+01 2.427E+02

Xe-131m 4.199E+00 8.716E+02 3.138E+01 3.111E+01 9.341E+02

Xe-133m 3.734E+00 7.125E+02 2.791E+01 2.766E+01 7.681E+02

Xe-133 2.723E+02 5.421E+04 2.035E+03 2.017E+03 5.826E+04
Xe-135m 5.612E-01 5.806E+00 4.194E+00 4.158E+00 1.416E+01

Xe-135 8.821E+00 1.200E+03 6.593E+01 6.535E+01 1.331E+03

Xe-138 6.017E-01 5.770E+00 4.497E+00 4.458E+00 1.473E+01

Table 3.8-2: VCT Rupture Inputs and Assumptions

Input/Assumption Value

Source Term Table 3.8-1

Tank Volume Liquid Volume 267 ft3

Tank Volume Vapor Volume 500 ft3 (arbitrary)

VCT Release Rate 1,000,000 cfm (conservatively high to simulate
an instantaneous release)

Letdown Flow Rate 132 gpm

Letdown Isolation Time 15 minutes

Dose Conversion Inputs:

Atmospheric Dispersion Factors

Offsite Table 2.3-5 and Table 2.3-6
Onsite Table 2.3-3 and Table 2.3-6

Dose Conversion Factors FGR 11 & FGR 12

Breathing Rates

EAB/LPZ The breathing rates at the EAB and LPZ are taken
from Position 4.1.3 of Reference [4.1 ] and shown
in Table 2.3-7.
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Input/Assumption Value

Control Room 3.5 x 104 m3/sec

Control Room Ventilation System Parameters Table 2.1-1

Control Room Isolation Time Not Isolated

Control Room Occupancy Factor Table 2.1-1

Table 3.8-3: VCT Rupture Dose Results

EAB LPZ Control Room
(rem whole body) (rem whole body) (rem TEDE)

VCT Rupture 0.36 0.04 0.13

Acceptance Limit 0.5 0.5 5
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3.9 Results Summary

The results of the D. C. Cook radiological analyses using the AST methodology are summarized in Table
3.9-1.

Table 3.9-1: Dose Results Summary

EAB Dose LPZ Dose Control
Event Room(rem TEDE) (rem TEDE) Rem

(rein TEDE)

LOCA 23.37 6.71 4.56

MSLB Pre-accident Iodine Spike 0.26 0.07 1.36

SGTR Pre-accident Iodine Spike 3.77 0.41 3.76

Acceptance Criteria 25 25 5

FHA - Containment Release 3.89 0.45 4.49

FHA - Auxiliary Building Release 0.57 0.07 0.24

Control Rod Ejection - Containment 4.43 2.16 1.75

Control Rod Ejection - Secondary 3.14 0.90 3.47

Acceptance Criteria 6.3 6.3 5

MSLB Concurrent Iodine Spike 0.91 0.24 2.98

SGTR Concurrent Iodine Spike 2.23 0.26 2.13

Locked Rotor 1.99 0.60 4.42

Acceptance Criteria 2.5 2.5 5

WGDT Rupture

VCT Rupture

Acceptance Criteria

(1) EAB and LPZ results and acceptance criteria for the WGDT and VCT events are whole body doses
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RG 1.183
Section Regulatory Guide 1.183 Position Compliance Basis of Compliance

3.0 Accident Source Term

3.1 Fission Product Inventory

The inventory of fission products in the reactor core and available for release
to the containment should be based on the maximum full power operation of
the core with, as a minimum, current licensed values for fuel enrichment, fuel
burnup, and an assumed core power equal to the current licensed rated
thermal power times the ECCS evaluation uncertainty. The period of
irradiation should be of sufficient duration to allow the activity of dose-
significant radionuclides to reach equilibrium or to reach maximum values.

The core inventory should be determined using an appropriate isotope
generation and depletion computer code such as ORIGEN 2 or ORIGEN-
ARP.

For the DBA LOCA, all fuel assemblies in the core are assumed to be
affected and the core average inventory should be used. For DBA events that
do not involve the entire core, the fission product inventory of each of the

Conforms

The core source term is calculated based
upon the Unit 2 licensed core power level
of 3468 MWt plus the 10CFR 50
Appendix K thermal power uncertainty of
0.34%. Fission product activities are
evaluated over a range of fuel
enrichments from 1.5% to 5%, which
exceeds the licensed limit of 4.955%.
The source term is developed by
irradiating the fuel to a conservative end-
of-cycle core burnup up 43,000
MWD/MTU. This duration is sufficiently
long to allow the activity of the
radionuclides to reach equilibrium values.

The source term is determined using
ORIGEN-ARP.

With the exception of the Fuel Handling
Accident (FHA), the analyses of events
which involve fuel damage assume that
the entire core is affected with a source
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RG 1.183
Section Regulatory Guide 1.183 Position Compliance Basis of Compliance

damaged fuel rods is determined by dividing the total core inventory by the term based upon full power, core average
number of fuel rods in the core. To account for differences in power level conditions. The FHA source term is
across the core, radial peaking factors from the facility's core operating limits derived from the core source term, the
report (COLR) or technical specifications should be applied in determining number of damaged fuel rods, and a
the inventory of the damaged rods. No adjustment to the fission product conservative assembly peaking factor
inventory should be made for events postulated to occur during power which corresponds to the maximum fuel
operations at less than full rated power or those postulated to occur at the rod peaking factor permitted by the
beginning of core life. Technical Specifications

The analysis of the FHA considers
For events postulated to occur while the facility is shutdown, e.g., a fuel radioactive decay between the time of
handling accident, radioactive decay from the time of shutdown may be core shutdown and the beginning of fuel
modeled. movement.

3.2 Release Fractions Conforms

The core inventory release fractions, by radionuclide groups, for the gap For the LOCA event, the core inventory

release and early in-vessel damage phases for DBA LOCAs are listed in release fractions for each radionuclide

Table 2 for PWRs. These fractions are applied to the equilibrium core group for both the gap release and early-

inventory described in Regulatory Position 3.1. in-vessel phases from Table 2 of Reg.
Guide 1.183 are applied.

For the non-LOCA events with fuel
For non-LOCA events, the fractions of the core inventory assumed to be in dmg the fraction ofth coei

the gap for the various radionuclides are given in Table 3. The release damage, the fraction of the core inventory

fractions from Table 3 are used in conjunction with the fission product radionuclide groups are based upon Table

inventory calculated with the maximum core.
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RG 1.183
Section Regulatory Guide 1.183 Position Compliance Basis of Compliance

Footnote 11: The release fractions listed here have been determined to be
acceptable for use with currently approved LWR fuel with a peak burnup up
to 62,000 MWD/MTU provided that the maximum linear heat generation rate
does not exceed 6.3 kw/ft peak rod average power for burnups exceeding 54
GWD/MTU. As an alternative, fission gas release calculations performed
using NRC-approved methodologies may be considered on a case-by-case
basis. To be acceptable, these calculations must use a projected power history
that will bound the limiting projected plant-specific power history for the
specific fuel load.

3 of Reg. Guide 1.183, with the exception
of the Control Rod Ejection (CRE) event.
The CRE event is analyzed with 10% of
the core inventory of noble gases and
10% of the core inventory of iodines in
the fuel rod gap consistent with Position 1
of Appendix H to Reg. Guide 1.183.

The gap fractions in Table 3 are
applicable to fuel with a maximum rod
burnup of 62,000 MWD/MTU and a
maximum linear heat generation rate of
6.3 kw/ft for rods exceeding burnups of
54 GWD/MTU per Footnote 11. The
dose analyses are performed based upon a
small number of rods which exceed the
burnup limits of Footnote 11 to provide
margin for future core designs. To
address these rods, the gap inventory is
set to two times the values shown in Table
3 of Reg. Guide 1.183 for all rods in each
fuel assembly which contain high burnup
rods.

n I L
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Section

3.3 Timing of Release Phases Conforms

Table 4 tabulates the onset and duration of each sequential release phase for For the LOCA event, the onset and
DBA LOCAs at PWRs. The specified onset is the time following the release duration of the activity release for
initiation of the accident (i.e., time = 0). The early in-vessel phase each phase conforms to Table 4 of Reg.
immediately follows the gap release phase. The activity released from the Guide 1.183. The release occurs in a

core during each release phase should be modeled as increasing in a linear linear manner over the phase duration.
fashion over the duration of the phase. For non-LOCA DBAs in which fuel For the non-LOCA events, all releases
damage is projected, the release from the fuel gap and the fuel pellet should occur instantaneously at the time of fuel
be assumed to occur instantaneously with the onset of the projected damage. damage.

3.4 Radionuclide Composition Conforms

Table 5 lists the elements in each radionuclide group that should be The source term in the design basis
considered in design basis analyses. analysis represents the 100 most dose

significant isotopes from the elements
listed in Table 5 of Reg. Guide 1.183.

3.5 Chemical Form Conforms

Of the radioiodine released from the reactor coolant system (RCS) to the The chemical composition of the iodine

containment in a postulated accident, 95 percent of the iodine released should released from the RCS to containment in

be assumed to be cesium iodide (CsI), 4.85 percent elemental iodine, and 0.15 the LOCA event is 95% aerosol, 4.85%

percent organic iodide. This includes releases from the gap and the fuel elemental, and 0.15% organic. All non
iodine and non-noble gas fission products

pellets. With the exception of elemental and organic iodine and noble gases,

fission products should be assumed to be in particulate form. The same are assumed to be in particulate form.

chemical form is assumed in releases from fuel pins in FHAs and from The chemical composition of iodines in
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releases from the fuel pins through the RCS in DBAs other than FHAs or the non-LOCA events are based upon the
LOCAs. However, the transport of these iodine species following release guidance in the respective appendices of
from the fuel may affect these assumed fractions. The accident-specific Reg. Guide 1.183.
appendices to this regulatory guide provide additional details.

3.6 Fuel Damage in Non-LOCA DBAs Conforms
The amount of fuel damage in the Locked

The amount of fuel damage caused by non-LOCA design basis events should Rotor event is based upon the fraction of
be analyzed to determine, for the case resulting in the highest radioactivity the core which experiences DNB as
release, the fraction of the fuel that reaches or exceeds the initiation reported in the Updated Final Safety
temperature of fuel melt and the fraction of fuel elements for which the fuel r eport in the U F aftyAnalysis Report (UFSAR). The fraction
clad is breached. Although the NRC staff has traditionally relied upon the of the fuel rods assumed to melt in the
departure from nucleate boiling ratio (DNBR) as a fuel damage criterion, CRE event is conservatively based upon
licensees may propose other methods to the NRC staff, such as those based the portion of the fuel centerline that is
upon enthalpy deposition, for estimating fuel damage for the purpose of calculated to exceed the melting
establishing radioactivity releases. temperature as documented in the

UFSAR.

4.0 Dose Calculation Methodology

4.1 Offsite Dose Consequences

The dose calculations should determine the TEDE. TEDE is the sum of the The dose calculations determine the
4.1.1 committed effective dose equivalent (CEDE) from inhalation and the deep Conforms TEDE (sum of CEDE and DDE) and

dose equivalent (DDE) from external exposure. The calculation of these two considers all dose significant isotopes
components of the TEDE should consider all radionuclides, including from elements listed in Table 5 of Reg.
progeny from the decay of parent radionuclides, that are significant with Guide 1.183, including progeny from
regard to dose consequences and the released radioactivity. decay of parent radionuclides.
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Section
The exposure-to-CEDE factors for inhalation of radioactive material should Dose Conversion Factors for inhalation in

4.1.2 be derived from the data provided in ICRP Publication 30, "Limits for Intakes Conforms this analysis are taken from Table 2.1 of

of Radionuclides by Workers" Table 2.1 of Federal Guidance Report 11, Federal Guidance Report 11.
"Limiting Values of Radionuclide Intake and Air Concentration and Dose

Conversion Factors for Inhalation, Submersion, and Ingestion", provides
tables of conversion factors acceptable to the NRC staff. The factors in the
column headed "effective" yield doses corresponding to the CEDE.

For the first 8 hours, the breathing rate of persons offsite should be assumed Offsite breathing rates used in the analysis
4.1.3 to be 3.5 x 10-4 cubic meters per second. From 8 to 24 hours following the Conforms are consistent with the values specified in

accident, the breathing rate should be assumed to be 1.8 x 10-4 cubic meters Section 4.1.3 of Reg. Guide 1. 183.
per second. After that and until the end of the accident, the rate should be

assumed to be 2.3 x 10-4 cubic meters per second.

The DDE should be calculated assuming submergence in semi-infinite cloud Dose Conversion Factors for air
4.1.4 assumptions with appropriate credit for attenuation by body tissue. The DDE Conforms submergence are taken from the Table

is nominally equivalent to the effective dose equivalent (EDE) from external 111. 1 of Federal Guidance Report 12.
exposure if the whole body is irradiated uniformly. Since this is a reasonable

assumption for submergence exposure situations, EDE may be used in lieu of

DDE in determining the contribution of external dose to the TEDE. Table
111. 1 of Federal Guidance Report 12, "External Exposure to Radionuclides in

Air, Water, and Soil", provides external EDE conversion factors acceptable

to the NRC staff. The factors in the column headed "effective" yield doses
corresponding to the EDE.

The TEDE should be determined for the most limiting person at the EAB. The TEDE was determined for the most
4.1.5 The maximum EAB TEDE for any two-hour period following the start of the Conforms limiting person at the EAB. The

radioactivity release should be determined and used in determining maximum two-hour TEDE was

compliance with the dose criteria in 10 CFR 50.67. The maximum two-hour determined by calculating the postulated
TEDE should be determined by calculating the postulated dose for a series of dose for a series of small time increments
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small time increments and performing a "sliding" sum over the increments for and performing a 'sliding' sum over the
successive two-hour periods. The maximum TEDE obtained is submitted. increments for successive two-hour
The time increments should appropriately reflect the progression of the periods.
accident to capture the peak dose interval between the start of the event and
the end of radioactivity release.
TEDE should be determined for the most limiting receptor at the outer The TEDE is determined for the most

4.1.6 boundary of the low population zone (LPZ) and should be used in Conforms limiting person at the LPZ.
determining compliance with the dose criteria in 10 CFR 50.67.
No correction should be made for depletion of the effluent plume by No correction is made for deposition of

4.1.7 deposition on the ground. Conforms the effluent plume by deposition on the
I ground.

4.2 Control Room Dose Consequences
The TEDE analysis should consider all sources of radiation that will cause The control room TEDE analysis

4.2.1 exposure to control room personnel. The applicable sources will vary from Conforms considers all significant sources of
facility to facility, but typically will include: radiation that will cause exposure to
* Contamination of the control room atmosphere by the intake or personnel, including intake from the

infiltration of the radioactive material contained in the radioactive plume radioactive plume, shine from the external
released from the facility, plume, direct shine from containment, and

" Contamination of the control room atmosphere by the intake or shine from control room ventilation
infiltration of airborne radioactive material from areas and structures system filters.
adjacent to the control room envelope,

* Radiation shine from the external radioactive plume released from the
facility,

" Radiation shine from radioactive material in the reactor containment,
* Radiation shine from radioactive material in systems and components

inside or external to the control room envelope, e.g., radioactive material
buildup in recirculation filters.
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The radioactive material releases and radiation levels used in the control room The control room doses are determined
4.2.2 dose analysis should be determined using the same source term, transport, and Conforms using the same source term, transport, and

release assumptions used for determining the EAB and the LPZ TEDE values, release assumptions used in the
unless these assumptions would result in non-conservative results for the calculation of the EAB and LPZ TEDE
control room. values.
The models used to transport radioactive material into and through the control The models used to transport radioactive

4.2.3 room, and the shielding models used to determine radiation dose rates from Conforms material into and through the control

external sources, should be structured to provide suitably conservative room and the shielding models used to
estimates of the exposure to control room personnel. determine radiation dose rates from

external sources are developed to provide

suitably conservative estimates of the
exposure to control room personnel.

Credit for engineered safety features that mitigate airborne radioactive Credit is taken for automatic realignment
4.2.4 material within the control room may be assumed. Such features may include Conforms of the control room ventilation system

control room isolation or pressurization, or intake or recirculation filtration. into the pressurization mode upon receipt
Refer to Section 6.5.1, "ESF Atmospheric Cleanup System," of the SRP and of a safety injection signal, and filtration

Regulatory Guide 1.52, "Design, Testing, and Maintenance Criteria for of the control room atmosphere by the
Postaccident Engineered-Safety-Feature Atmosphere Cleanup System Air recirculation filters.
Filtration and Adsorption Units of Light-Water-Cooled Nuclear Power

Plants", for guidance.

Credit should generally not be taken for the use of personal protective Credit was not taken for the use of
4.2.5 equipment or prophylactic drugs. Deviations may be considered on a case-by- Conforms personal protective equipment or

case basis. prophylactic drugs.

The dose receptor for these analyses is the hypothetical maximum exposed Control room occupancy and breathing
4.2.6 individual who is present in the control room for 100% of the time during the Conforms rates used in the analysis are consistent

first 24 hours after the event, 60% of the time between 1 and 4 days, and 40% with the values specified in Section 4.2.6
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Section
of the time from 4 days to 30 days. For the duration of the event, the of Reg. Guide 1.183.
breathing rate of this individual should be assumed to be 3.5 x 10-4 cubic

meters per second.

Control room doses should be calculated using dose conversion factors Control room doses are calculated using
4.2.7 identified in Regulatory Position 4.1 above for use in offsite dose analyses. Conforms dose conversion factors identified in

The DDE from photons may be corrected for the difference between finite Position 4.1 above.
cloud geometry in the control room and the semi-infinite cloud assumption
used in calculating the dose conversion factors. The following expression Equation I from Reg. Guide 1.183 is used
may be used to correct the semi-infinite cloud dose, DDE9, to a finite cloud for finite cloud correction when
dose, DDEfnite, where the control room is modeled as a hemisphere that has a calculating the DDE immersion doses due
volume, V, in cubic feet, equivalent to that of the control room to airborne activity inside the control

room.

DDEEoo V0.338
DDEfin.ite - 1173

The current TID- 14844 accident source
4.3 Other Dose Consequences Exception term will remain the licensing basis for

equipment qualification and NUREG-
The guidance provided in Regulatory Positions 4.1 and 4.2 should be used, as 0737 evaluations other than control room
applicable, in re-assessing the radiological analyses identified in Regulatory habitability.
Position 1.3.1, such as those in NUREG-0737. Design envelope source terms
provided in NUREG-0737 should be updated for consistency with the AST.

In general, radiation exposures to plant personnel identified in Regulatory
Position 1.3.1 should be expressed in terms of TEDE. Integrated radiation

exposure of plant equipment should be determined using the guidance of
Appendix I of this guide.
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4.4 Acceptance Criteria Conforms
The EAB and LPZ acceptance criteria

The radiological criteria for the EAB. the outer boundary of the LPZ, and for T ae 6 of R G 1 a re

the control room are in 10 CFR 50.67. These criteria are stated for evaluating applied. The control room acceptance

reactor accidents of exceedingly low probability of occurrence and low risk of crieri of 5 rem TEE estanfr
criteria of 5 rein TEDE is taken from

public exposure to radiation, e.g., a large-break LOCA. The control room 10 CFR 50.67(b)(2)(iii).

criterion applies to all accidents. For events with a higher probability of
occurrence, postulated EAB and LPZ doses should not exceed the criteria
tabulated in Table 6.

5.0 Analysis Assumptions and Methodology

5.1 General Considerations

The evaluations required by 10 CFR 50.67 are re-analyses of the design basis The analyses have been prepared,
5.1.1 safety analyses and evaluations required by 10 CFR 50.34; they are Conforms reviewed, and will be maintained in

considered to be a significant input to the evaluations required by 10 CFR accordance with quality assurance
50.92 or 10 CFR 50.59. These analyses should be prepared, reviewed, and programs that comply with 10 CFR 50,
maintained in accordance with quality assurance programs that comply with Appendix B.
Appendix B, "Quality Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants," to 10 CFR Part 50.

These design basis analyses were structured to provide a conservative set of

assumptions to test the performance of one or more aspects of the facility

design. Many physical processes and phenomena are represented by
conservative, bounding assumptions rather than being modeled directly. The
staff has selected assumptions and models that provide an appropriate and
prudent safety margin against unpredicted events in the course of an accident

and compensate for large uncertainties in facility parameters, accident
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progression, radioactive material transport, and atmospheric dispersion.

Licensees should exercise caution in proposing deviations based upon data
from a specific accident sequence since the DBAs were never intended to
represent any specific accident sequence -- the proposed deviation may not be

conservative for other accident sequences.

Credit may be taken for accident mitigation features that are classified as Only safety-related Engineered Safety
5.1.2 safety-related, are required to be operable by technical specifications, are Conforms Features are credited in the analysis with

powered by emergency power sources, and are either automatically actuated an assumed single active failure that
or, in limited cases, have actuation requirements explicitly addressed in results in the greatest impact on the
emergency operating procedures. The single active component failure that radiological consequences. Assumptions

results in the most limiting radiological consequences should be assumed. regarding the occurrence and timing of a
Assumptions regarding the occurrence and timing of a loss of offsite power loss of offsite power are made with the

should be selected with the objective of maximizing the postulated objective of maximizing the impact on
radiological consequences. dose.
The numeric values that are chosen as inputs to the analyses required by Numerical values are selected and biased

5.1.3 10 CFR 50.67 should be selected with the objective of determining a Conforms for each application in a conservative
conservative postulated dose. In some instances, a particular parameter may direction with the objective of
be conservative in one portion of an analysis but be nonconservative in maximizing the dose consequences.
another portion of the same analysis. For example, assuming minimum Parameters which are controlled by
containment system spray flow is usually conservative for estimating iodine
scrubbing, but in many cases may be nonconservative when determining
sump pH. Sensitivity analyses may be needed to determine the appropriate direct inputs in the analyses.

value to use. As a conservative alternative, the limiting value applicable to
each portion of the analysis may be used in the evaluation of that portion. A
single value may not be applicable for a parameter for the duration of the
event, particularly for parameters affected by changes in density. For
parameters addressed by technical specifications, the value used in the
analysis should be that specified in the technical specifications.
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The NRC staff considers the implementation of an AST to be a significant The analysis assumptions and methods
5.1.4 change to the design basis of the facility that is voluntarily initiated by the Conforms are compatible with the AST and TEDE

licensee. In order to issue a license amendment authorizing the use of an AST criteria.
and the TEDE dose criteria, the NRC staff must make a current finding of
compliance with regulations applicable to the amendment. The characteristics
of the ASTs and the revised dose calculational methodology may be
incompatible with many of the analysis assumptions and methods currently
reflected in the facility's design basis analyses. Licensees should ensure that
analysis assumptions and methods are compatible with the ASTs and the
TEDE criteria.

5.2 Accident-Specific Assumptions Conforms

The appendices to this regulatory guide provide accident-specific assumptions The LOCA, FHA, Main Steam Line

that are acceptable to the staff for performing analyses that are required by 10 Break (MSLB), Steam Generator Tube

CFR 50.67. The DBAs addressed in these attachments were selected from Rupture (SGTR), Locked Rotor, and CRE

accidents that may involve damage to irradiated fuel. This guide does not events are all analyzed using the guidance

address DBAs with radiological consequences based on technical provided in the appendices to Reg. Guide

specification reactor or secondary coolant-specific activities only. The 1.183 and evaluated against the AST

inclusion or exclusion of a particular DBA in this guide should not be acceptance criteria specified in Position

interpreted as indicating that an analysis of that DBA is required or not 4.4. The Waste Gas Decay Tank

required. Licensees should analyze the DBAs that are affected by the specific (WGDT) rupture and Volume Control

proposed applications of an AST. Tank (VCT) rupture events are analyzed
and the results compared to the 500 mrem

The NRC staff has determined that the analysis assumptions in the appendices EAB limit provided in Item 11 of NRC

to this guide provide an integrated approach to performing the individual Regulatory Issue Summary 2006-04,

analyses and generally expects licensees to address each assumption or "Experience with Implementation of

propose acceptable alternatives. Alternative Source Terms."
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5.3 Meteorological Assumptions

Atmospheric dispersion values (X/Q) for the EAB, the LPZ, and the control
room that were approved by the staff during initial facility licensing or in
subsequent licensing proceedings may be used in performing the radiological

analyses identified by this guide. Methodologies that have been used for

determining x/Q values are documented in Regulatory Guides 1.3 and 1.4,
Regulatory Guide 1.145, "Atmospheric Dispersion Models for Potential
Accident Consequence Assessments at Nuclear Power Plants," and the paper,

"Nuclear Power Plant Control Room Ventilation System Design for Meeting

General Criterion 19"(Refs. 6, 7, 22, and 28).

References 22 and 28 should be used if the FSAR X/Q values are to be
revised or if values are to be determined for new release points or receptor

distances. Fumigation should be considered where applicable for the EAB
and LPZ. For the EAB, the assumed fumigation period should be timed to be
included in the worst 2-hour exposure period. The NRC computer code

PAVAN (Ref. 29) implements Regulatory Guide 1.145 (Ref. 28) and its use
is acceptable to the NRC staff. The methodology of the NRC computer code
ARCON96 (Ref. 26) is generally acceptable to the NRC staff for use in
determining control room X/Q values. Meteorological data collected in
accordance with the site-specific meteorological measurements program

described in the facility FSAR should be used in generating accident 7/ Q
values. Additional guidance is provided in Regulatory Guide 1.23, "Onsite
Meteorological Programs" (Ref. 30). All changes in X/Q analysis
methodology should be reviewed by the NRC staff.

Conforms

All X/Q values have been recalculated for
the AST analysis. Offsite X/Qs are
calculated using PAVAN based upon the
guidance provided in Reg. Guide 1.145.
New control room atmospheric dispersion
factors are developed based upon Reg.
Guide 1.194 and calculated using
ARCON96. The meteorological data
used as input to the X/Q development
conforms to Reg. Guide 1.23 and follows
the guidance of Item 4 of NRC
Regulatory Issue Summary 2006-04.
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6.0 Assumptions for Evaluating the Radiation Doses for Equipment Conforms
Qualification

An AST assessment was not performed
The assumptions in Appendix I to this guide are acceptable to the NRC staff An ATassment wasino peroed
for performing radiological assessments associated with equipment 14844 assumptions will continue to be
qualification. The assumptions in Appendix I will supersede Regulatory used as the radiation dose basis for
Positions 2.c(1) and 2.c(2) and Appendix D of Revision I of Regulatory equipment qualification, radiation zone
Guide 1.89, "Environmental Qualification of Certain Electric Equipment mapmend qualificalculations.
Important to Safety for Nuclear Power Plants" (Ref. 11), for operating maps, and shielding calculations.
reactors that have amended their licensing basis to use an alternative source
term. Except as stated in Appendix I, all other assumptions, methods, and
provisions of Revision I of Regulatory Guide 1.89 remain effective.

The NRC staff is assessing the effect of increased cesium releases on EQ
doses to determine whether licensee action is warranted. Until such time as
this generic issue is resolved, licensees may use either the AST or the
TID 14844 assumptions for performing the required EQ analyses. However,
no plant modifications are required to address the impact of the difference in
source term characteristics (i.e., AST vs TID14844) on EQ doses pending the
outcome of the evaluation of the generic issue.

Appendix A Assumptions for Evaluating the Radiological Consequences of a LWR Loss-of-Coolant Accident

Appendix A Source Term Assumptions

Appendix A
I

Acceptable assumptions regarding core inventory and the release of
radionuclides from the fuel are provided in Regulatory Position 3 of this
guide.

Assumptions regarding core inventory
and the release of radionuclides from the
fuel are consistent with Position 3 of Reg.
Guide 1.183.
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If the sump or suppression pool pH is controlled at values of 7 or greater, the The sump pH is controlled at values of 7
Appendix A chemical form of radioiodine released to the containment should be assumed Conforms or greater. The chemical form of

2 to be 95% cesium iodide (CsI), 4.85 percent elemental iodine, and 0.15 radioiodine released to the containment is

percent organic iodide. Iodine species, including those from iodine re- 95% cesium iodide, 4.85% elemental
evolution, for sump or suppression pool pH values less than 7 will be iodine, and 0.15% organic iodine. With
evaluated on a case-by-case basis. Evaluations of pH should consider the the exception of elemental and organic
effect of acids and bases created during the LOCA event, e.g., radiolysis iodine and noble gases, all fission
products. With the exception of elemental and organic iodine and noble gases, products are assumed to be in particulate
fission products should be assumed to be in particulate form. form.

Appendix 3.0 Assumptions on Transport in Primary Containment

The radioactivity released from the fuel should be assumed to mix The activity released from the fuel is
Appendix A instantaneously and homogeneously throughout the free air volume of the Conforms assumed to mix instantaneously and

3.1 primary containment in PWRs or the drywell in BWRs as it is released. This homogeneously throughout the free air

distribution should be adjusted if there are internal compartments that have volume of the containment as it is
limited ventilation exchange. The suppression pool free air volume may be released. There is no adjustment to the
included provided there is a mechanism to ensure mixing between the drywell distribution due to limited ventilation
to the wetwell. The release into the containment or drywell should be exchange.
assumed to terminate at the end of the early in-vessel phase.

Reduction in airborne radioactivity in the containment by natural deposition Natural deposition of elemental iodine is
Appendix A within the containment may be credited. Acceptable models for removal of Conforms conservatively ignored. Plateout of

3.2 iodine and aerosols are described in Chapter 6.5.2 of the Standard Review aerosols is credited in unsprayed regions

Plan (SRP), NUREG-0800 and in NUREG/CR-6189. The prior practice of of containment and in sprayed regions
deterministically assuming that a 50% plateout of iodine is released from the following tennination of containment
fuel is no longer acceptable to the NRC staff as it is inconsistent with the sprays with a removal coefficient of
characteristics of the revised source terms. 0. 1/hr.
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Appendix A
3.3

Reduction in airborne radioactivity in the containment by containment spray
systems that have been designed and are maintained in accordance with
Chapter 6.5.2 of the SRP may be credited. Acceptable models for the removal
of iodine and aerosols are described in Chapter 6.5.2 of the SRP and
NUREG/CR-5966. This simplified model is incorporated into the analysis
code RADTRAD.

The evaluation of the containment sprays should address areas within the
primary containment that are not covered by the spray drops. The mixing rate
attributed to natural convection between sprayed and unsprayed regions of the
containment building, provided that adequate flow exists between these
regions, is assumed to be two turnovers of the unsprayed regions per hour,
unless other rates are justified. The containment building atmosphere may be
considered a single, well-mixed volume if the spray covers at least 90% of the
volume and if adequate mixing of unsprayed compartments can be shown.

The SRP sets forth a maximum decontamination factor (DF) for elemental
iodine based on the maximum iodine activity in the primary containment
atmosphere when the sprays actuate, divided by the activity of iodine
remaining at some time after decontamination. The SRP also states that the
particulate iodine removal rate should be reduced by a factor of 10 when a DF
of 50 is reached. The reduction in the removal rate is not required if the
removal rate is based on the calculated time-dependent airborne aerosol mass.
There is no specified maximum DF for aerosol removal by sprays.

Conforms
Elemental and aerosol removal
coefficients are calculated for the sprayed
regions of the containment using the
guidelines of Chapter 6.5.2 of the
Standard Review Plan. The elemental
iodine removal coefficients are limited to
a maximum value of 20/hr, and are set to
zero when the elemental iodine
decontamination factor (DF) reaches a
value of 200. The aerosol removal
coefficients are reduced by a factor of 10
when the aerosol DF reaches 50. The
mixing rate between the sprayed and
unsprayed compartments is based upon
two turnovers of the unsprayed volume
per hour and is modeled only during the
times that the containment spray system is
in service.
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Reduction in airborne radioactivity in the containment by in-containment Modeling of air mixing by the safety
Appendix A recirculation filter systems may be credited if these systems meet the Conforms related containment ventilation (CEQ)

3.4 guidance of Regulatory Guide 1.52 and Generic Letter 99-02. The filter system. However, this system does not
media loading caused by the increased aerosol release associated with the contain filters and no radionuclide
revised source term should be addressed. removal is credited.
Reduction in airborne radioactivity in the containment by suppression pool Regulatory Position 3.5 applies to BWRs

Appendix A scrubbing in BWRs should generally not be credited. However, the staff may N/A only.
3.5 consider such reduction on an individual case basis. The evaluation should

consider the relative timing of the blowdown and the fission product release
from the fuel, the force driving the release through the pool, and the potential
for any bypass of the suppression pool. Analyses should consider iodine re-
evolution if the suppression pool liquid pH is not maintained greater than 7.
Reduction in airborne radioactivity in the containment by retention in ice No credit is taken for retention in

Appendix A condensers, or other engineering safety features not addressed above, should N/A containment by engineering safety
3.6 be evaluated on an individual case basis. See Section 6.5.4 of the SRP. features.

The primary containment should be assumed to leak at the peak pressure The initial containment leak rate applied
Appendix A technical specification leak rate for the first 24 hours. For PWRs, the leak rate Conforms in the analysis is equal to the proposed

3.7 may be reduced after the first 24 hours to 50% of the technical specification Tech. Spec. value of 0.18% per day.

leak rate. After 24 hours, the leak rate is reduced to
0.09% per day.

If the primary containment is routinely purged during power operations, The dose contribution from contaimnent
Appendix A releases via the purge system prior to containment isolation should be Conforms purge is considered in the analysis. 100%

3.8 analyzed and the resulting doses summed with the postulated doses from of the radionuclide activity in the reactor

other release paths. The purge release evaluation should assume that 100% of coolant system (RCS) is assumed to be
the radionuclide inventory in the reactor coolant system liquid is released to instantly and homogeneously released to
the containment at the initiation of the LOCA. This inventory should be based containment at the beginning of the event.
on the technical specification reactor coolant system equilibrium activity. The RCS source term is based upon Tech.
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Iodine spikes need not be considered. If the purge system is not isolated Spec. limits on specific activity in the
before the onset of the gap release phase, the release fractions associated with coolant without iodine spiking. The
the gap release and early in-vessel phases should be considered as applicable containment purge system is

automatically isolated before the onset of
the gap release phase.
Regulatory Positions 4.1 through 4.6

Appendix A N/A pertain to facilities with dual
4.0 Assumptions on Dual Containments containments and are not applicable to

D. C. Cook.

Appendix A
5.0 Assumptions on ESF System Leakage

With the exception of noble gases, all the fission products released from the With the exception of noble gases, all of
Appendix A fuel to the containment should be assumed to instantaneously and Conforms the fission products released from the fuel

5.1 homogeneously mix in the primary containment sump water at the time of as defined by Table 2 of Reg. Guide 1.183

release from the core. In lieu of this deterministic approach, suitably are instantly and homogeneously mixed in
conservative mechanistic models for the transport of airborne activity in the containment sump water. The release
containment to the sump water may be used. rate from the fuel is assumed to occur

consistent with the phase timing listed in
Table 4 of the Reg. Guide.

The leakage should be taken as two times the sum of the simultaneous The D. C. Cook Tech. Specs do not
Appendix A leakage from all components in the ESF recirculation systems above which Conforms provide a specific limit for operational

5.2 the technical specifications, or licensee commitments to item III.D. 1.1 of leakage from ECCS systems. However,

NUREG-0737, would require declaring such systems inoperable. The leakage administrative limits ensure that
should be assumed to start at the earliest time the recirculation flow occurs in operational leakage is adequately
these systems and end at the latest time the releases from these systems are controlled. In the analysis, leakage from
terminated. Consideration should also be given to design leakage through ECCS systems is taken as two times the
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valves isolating ESF recirculation systems from tanks vented to atmosphere, programmatic limit of 0.1 gpm for

e.g., emergency core cooling system (ECCS) pump miniflow return to the leakage of sump water outside of
refueling water storage tank. containment into the Auxiliary Building.

In addition, two times the allowable leak

rate of 0.5 gpm past valves that isolate

return flow to the Refueling Water
Storage Tank (RWST) is evaluated

separately. The leakage is assumed to
start at the earliest time that recirculation

occurs in the ECCS systems and
continues for the 30-day duration of the

event.
With the exception of iodine, all radioactive materials in the recirculating With the exception of iodine, all

Appendix A liquid should be assumed to be retained in the liquid phase. Conforms radioactive materials in the recirculating
5.3 liquid is assumed to be retained in the

liquid phase.

If the temperature of the leakage exceeds 212'F, the fraction of total The temperature of the ESF leakage
Appendix A iodine in the liquid that becomes airborne should be assumed equal to N/A remains below 212 0 F.

5.4 the fraction of the leakage that flashes to vapor. This flash fraction, FF,

should be determined using a constant enthalpy, h, process, based on
the maximum time-dependent temperature of the sump water
circulating outside the containment.

hf1 - hf7
FF = h

Where: hn is the enthalpy of liquid at system design temperature and pressure;
hf is the enthalpy of liquid at saturation conditions (14.7 psia, 212 0F); and hfg

is the heat of vaporization at 212'F.
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If the temperature of the leakage is less than 2127F or the calculated flash A flashing fraction of 10% is applied in
Appendix A fraction is less than 10%, the amount of iodine that becomes airborne should Conforms the analysis for ESF leakage into the

5.5 be assumed to be 10% of the total iodine activity in the leaked fluid, unless a Auxiliary Building. The amount of the
smaller amount can be justified based on the actual sump pH history and area radioiodine in the sump fluid available for
ventilation rates. release from the RWST as elemental

iodine is calculated from the total iodine

concentration and pH history of the tank

using the guidance of NUREG/CR-5950

as discussed in Item 5 of Regulatory Issue
Summary 2006-04.

The radioiodine that is postulated to be available for release to the The radioiodine that is released to the
Appendix A environment is assumed to be 97% elemental and 3% organic. Reduction in Conforms environment through the Auxiliary

5.6 release activity by dilution or holdup within buildings, or by ESF ventilation Building is assumed to be 97% elemental

filtration systems, may be credited where applicable. Filter systems used in and 3% organic. No credit is taken for
these applications should be evaluated against the guidance of Regulatory holdup or filtration within the Auxiliary

Guide 1.52 and Generic Letter 99-02. Building. 100% of the iodine that is

converted to volatile iodine in the RWST
using the guidance of NURG/CR-5950 is
assumed to elemental. The 0.15% organic
iodide in the sump fluid specified in
Position 2 of Appendix A is also assumed

to be available for release. Holdup and
dilution within the tank is credited as

allowed by Position 5.6.
Regulatory Positions 6.1 through 6.5

Appendix A Assumptions on Main Steam Isolation Valve Leakage in BWRs N/A pertain to BWRs are not applicable to
6.0

________ ______________________________________ _______D. C. Cook.
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Assumption on Containment Purging
Conforms

The radiological consequences from post-LOCA primary containment Containment purging for combustible gas
Appendix A purging as a combustible gas or pressure control measure should be analyzed. control is not credited in any design basis

7.0 If the installed containment purging capabilities are maintained for purposes analysis and the radiological

of severe accident management and are not credited in any design basis consequences of post-isolation purging
analysis, radiological consequences need not be evaluated. are not considered.

Appendix B Assumptions for Evaluating the Radiological Consequences of a Fuel Handling Accident

Appendix B Source Term
1

The number of fuel rods damaged during the accident should be based on a 100% of the fuel rods in the dropped
Appendix B conservative analysis that considers the most limiting case. This analysis Conforms assembly are conservatively assumed to

.1 should consider parameters such as the weight of the dropped heavy load or fail. An assessment was made of the

the weight of a dropped fuel assembly (plus any attached handling grapples), failure of rods in multiple assemblies
the height of the drop, and the compression, torsion, and shear stresses on the being moved into the storage cask.
irradiated fuel rods. Damage to adjacent fuel assemblies, if applicable (e.g., Damage to 100% of the rods in a freshly

events over the reactor vessel), should be considered. discharged assembly was determined to
be more limiting.

The fission product release from the breached fuel is based on Regulatory The fission products released from the
Appendix B Position 3.2 of this guide and the estimate of the number of fuel rods Conforms damaged fuel rods are based upon

1.2 breached. All the gap activity in the damaged rods is assumed to be Position 3.2 of Reg. Guide 1.183 and the

instantaneously released. Radionuclides that should be considered include number of fuel rods breached.
xenons, kryptons, halogens, cesiums, and rubidiums. Radionuclides considered include noble

gases, halogens, and alkali metal. It
should be noted that per Position 3 of
Appendix B to the Reg. Guide,
particulates are retained by the water in
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Section
the pool. Therefore, the cesiums and
rubidiums released from the fuel have no

further impact on the analysis.

The chemical form of radioiodine released from the fuel to the spent fuel pool The chemical form of the iodine released
Appendix B should be assumed to be 95% cesium iodide (CsI), 4.85 percent elemental Conforms from the fuel is 95% cesium iodide,

1.3 iodine, and 0.15 percent organic iodide. The CsI released from the fuel is 4.85% elemental, and 0.15% organic.

assumed to completely dissociate in the pool water. Because of the low pH of The particulate iodine is assumed to

the pool water, the iodine re-evolves as elemental iodine. This is assumed to instantaneously re-evolve as elemental

occur instantaneously, iodine in the pool, resulting a pool iodine
composition of 99.85% elemental and
0.15% organic.

Appendix B Water Depth
2 Conforms

If the depth of water above the damaged fuel is 23 feet or greater, the The analysis considers iodine
decontamination factors for the elemental and organic species are 500 and 1, decontamination by at least 23 feet of
respectively, giving an overall effective decontamination factor of 200 (i.e., water above the damaged fuel. Using
99.5% of the total iodine released from the damaged rods is retained by the supplemental guidance from Item 8 of
water). This difference in decontamination factors for elemental (99.85%) and Regulatory Issue Summary 2006-04,
organic iodine (0.15%) species results in the iodine above the water being elemental and organic decontamination
composed of 57% elemental and 43% organic species. factors of 285 and 1, respectively, are

applied to obtain an overall effective pool

decontamination factor of 200.

Appendix B Noble Gases
3 Conforms

The retention of noble gases in the water in the fuel pool or reactor cavity is Noble gases are released immediately to
negligible (i.e., decontamination factor of 1). Particulate radionuclides are the atmosphere without mitigation by the
assumed to be retained by the water in the fuel pool or reactor cavity (i.e., pool. All particulates which escape from
infinite decontamination factor).
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the damaged fuel are retained by the
water in the pool.

Appendix B
4

Fuel Handling Accidents Within the Fuel Building

The radioactive material that escapes from the fuel pool to the fuel building is The D. C. Cook fuel handling analysis
Appendix B assumed to be released to the environment over a 2-hour time period. Conforms considers a release in the Fuel Handling

4.1 Area of the Auxiliary Building. The

radioactive material that escapes from the

fuel pool to the Aux. Building is assumed
to be released to the enviromnent over a
2-hour time period.

A reduction in the amount of radioactive material released from the fuel pool A reduction in the amount of radioactive
Appendix B by engineered safety feature (ESF) filter systems may be taken into account Conforms material released from the Auxiliary

4.2 provided these systems meet the guidance of Regulatory Guide 1.52 and Building is credited by use of the Fuel

Generic Letter 99-02. Delays in radiation detection, actuation of the ESF Handling Area Exhaust Ventilation
filtration system, or diversion of ventilation flow to the ESF filtration system (FHAEV) system. This system meets the
should be determined and accounted for in the radioactivity release analyses. requirements of Reg. Guide 1.52 and is

required to be in service prior to the

movement of irradiated fuel in the

building.

The radioactivity release from the fuel pool should be assumed to be drawn There is no credit taken for mixing or
Appendix B into the ESF filtration system without mixing or dilution in the fuel building. Conforms dilution in the Auxiliary Building.

4.3
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Appendix B Fuel Handling Accidents Within Containment
5

If the containment is isolated during fuel handling operations, no radiological Containment isolation is not required
Appendix B consequences need to be analyzed. Conforms during fuel movement and the fuel

5.1 handling accident within containment is

considered.

If the containment is open during fuel handling operations, but designed to No automatic closure of containment is
Appendix B automatically isolate in the event of a fuel handling accident, the release Conforms credited in the analysis.

5.2 duration should be based on delays in radiation detection and completion of

containment isolation. If it can be shown that containment isolation occurs
before radioactivity is released to the environment, no radiological
consequences need to be analyzed.

If the containment is open during fuel handling operations (e.g., personnel air The containment is permitted to be open
Appendix B lock or equipment hatch is open), the radioactive material that escapes from Conforms during fuel handling operations. The

5.3 the reactor cavity pool to the containment is released to the environment over radioactive material that escapes from the

a 2-hour time period, cavity to containment is assumed to be
released to the environment over a 2-hour
time period.

A reduction in the amount of radioactive material released from the There is no credit taken for reduction in
Appendix B containment by ESF filter systems may be taken into account provided that Conforms the amount of radioactive material

5.4 these systems meet the guidance of Regulatory Guide 1.52 and Generic Letter released from containment by filtration

99-02. Delays in radiation detection, actuation of the ESF filtration system, or systems.

diversion of ventilation flow to the ESF filtration system should be
determined and accounted for in the radioactivity release analyses.
Credit for dilution or mixing of the activity released from the reactor cavity There is no credit taken for mixing or

Appendix B by natural or forced convection inside the containment may be considered on Conforms dilution in the containment.
5.5 a case-by-case basis.
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Appendix E Assumptions for Evaluating the Radiological Consequences of a PWR Main Steam Line Break Accident

Appendix E Source Term

Assumptions acceptable to the NRC staff regarding core inventory and the No fuel damage is postulated to occur
Appendix E release of radionuclides from the fuel are provided in Regulatory Position 3 of Conforms during the MSLB event at D. C. Cook.

1 this regulatory guide. The release from the breached fuel is based on

Regulatory Position 3.2 of this guide and the estimate of the number of fuel
rods breached. The fuel damage estimate should assume that the highest
worth control rod is stuck at its fully withdrawn position.

If no or minimal fuel damage is postulated for the limiting event, the activity There is no fuel damage for the D. C.
Appendix E released should be the maximum coolant activity allowed by the technical Conforms Cook MSLB event. Two iodine spike

2 specifications. Two cases of iodine spiking should be assumed. cases are evaluated.

A reactor transient has occurred prior to the postulated main steam line break A pre-iodine spike case is considered in
Appendix E (MSLB) and has raised the primary coolant iodine concentration to the Conforms which the RCS activity increases to the

2.1 maximum value permitted by the technical specifications (i.e., a pre-accident maximum value permitted by the Tech.

iodine spike case). Specs., which is 60 ItCi/gm DE 1-13 1.
The primary system transient associated with the MSLB causes an iodine A concurrent iodine spike case is

Appendix E spike in the primary system. The increase in primary coolant iodine Conforms considered in which the reactor coolant
2.2 concentration is estimated using a spiking model that assumes that the iodine iodine production rate increases to 500

release rate from the fuel rods to the primary coolant (expressed in curies per times the iodine appearance rate that
unit time) increases to a value 500 times greater than the release rate produces the maximum equilibrium value
corresponding to the iodine concentration at the equilibrium value specified in allowed by Tech. Specs. The concurrent
technical specifications (i.e., concurrent iodine spike case). A concurrent spike duration is assumed to continue for
iodine spike need not be considered if fuel damage is postulated. The 8 hours.
assumed iodine spike duration should be 8 hours.
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The activity released from the fuel should be assumed to be released The activity released from the fuel is
Appendix E instantaneously and homogeneously through the primary coolant. Conforms assumed to be released instantaneously

3 and homogeneously through the reactor

coolant.

The chemical form of radioiodine released from the fuel should be assumed to The chemical form of the iodine released
Appendix E be 95% cesium iodide (CsI), 4.85 percent elemental iodine, and 0. 15 percent Conforms from the steam generators to the

4 organic iodide. Iodine releases from the steam generators to the environment environment is 97% elemental and 3%

should be assumed to be 97% elemental and 3% organic. These fractions organic.
apply to iodine released as a result of fuel damage and to iodine released

during normal operations, including iodine spiking.

Appendix E
5 Transport

For facilities that have not implemented alternative repair criteria, the Primary-to-secondary leakage is 0.25 gpm
Appendix E primary-to-secondary leak rate in the steam generators should be assumed to Conforms per SG and 1 gpm to all steam generators.

5.1 be the leak rate limiting condition for operation specified in the technical These values are consistent with the

specifications. For facilities with traditional generator specifications (both per proposed change to the leakage
generator and total of all generators), the leakage should be apportioned performance criteria of the steam
between affected and unaffected steam generators in such a manner that the generator program described in the Tech.
calculated dose is maximized. Specs.

The density used in converting volumetric leak rates (e.g., gpm) to mass leak The density used to convert volumetric
Appendix E rates (e.g., lbm/hr) should be consistent with the basis of the parameter being Conforms leak rates to mass leak rates corresponds

5.2 converted. The ARC leak rate correlations are generally based on the to a temperature of 70'F and a pressure of

collection of cooled liquid. Surveillance tests and facility instrumentation 14.7 psia as directed by plant leak rate
used to show compliance with leak rate technical specifications are typically monitoring procedures.
based on cooled liquid. In most cases, the density should be assumed to be 1.0

gm/cc (62.4 lbn/ft3).
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The primary-to-secondary leakage should be assumed to continue until the Primary-to-secondary leakage and
Appendix E primary system pressure is less than the secondary system pressure, or until Conforms releases from intact steam generators is

5.3 the temperature of the leakage is less than 100°C (2127F). The release of assumed to continue for 24 hours. This
radioactivity from unaffected steam generators should be assumed to continue value conservatively bounds the time
until shutdown cooling is in operation and releases from the steam generators required to cool the RCS to 212'F and to
have been terminated, place shutdown cooling in service.

All noble gas radionuclides released from the primary system are assumed to All noble gases are released to the
Appendix E be released to the environment without reduction or mitigation. Conforms environment without reduction or

5.4 mitigation.

The transport model described in this section should be utilized for iodine and The transport model described in Section
Appendix E particulate releases from the steam generators. This model is shown in Figure Conforms 5.5 of Reg. Guide 1.1983 and shown in

5.5 E-1 and summarized below. Figure E-1 is used for iodine and

particulate release from the steam
Figure E-1 generators.

Transport Model

Steam Space .s

Srbi ng

Pfimnary Priinn

Leakage ti I Wate
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A portion of the primary-to-secondary leakage will flash to vapor, based on For the faulted steam generator, which
Appendix E the thermodynamic conditions in the reactor and secondary coolant. Conforms dries out completely, all of the primary-

5.5.1 to-secondary leakage flashes to vapor and

e During periods of steam generator dryout, all of the primary-to-secondary is released to the environment without

leakage is assumed to flash to vapor and be released to the environment with mitigation. During periods of tube

no mitigation. uncovery in the intact steamn generators, a
portion of the leakage flashes to vapor
based upon the thermodynamic conditions

p With regard to the unaffected steam generators used for plant cooldown, the of in the primary and secondary coolant.
primary-to-secondary leakage can be assumed to mix with the secondary Once the SG tubes are fully covered, the
water without flashing during periods of total tube submergence leakage mixes with the water in the SG

secondary without flashing.
The leakage that immediately flashes to vapor will rise through the bulk water The leakage which flashes to vapor is

Appendix E of the steam generator and enter the steam space. Credit may be taken for Conforms conservatively assumed to rise through
5.5.2 scrubbing in the generator, using the models in NUREG-0409, "Iodine the bulk water of the steam generator and

Behavior in a PWR Cooling System Following a Postulated Steam Generator enters the steam space without any
Tube Rupture Accident", during periods of total submergence of the tubes. mitigation by scrubbing.

The leakage that does not immediately flash is assumed to mix with the bulk All leakage that does not immediately
Appendix E water. Conforms flash to vapor mixes with the bulk water

5.5.3 in the steam generator secondary side.

The radioactivity in the bulk water is assumed to become vapor at a rate that The radioactivity in the bulk water is
Appendix E is the function of the steaming rate and the partition coefficient. A partition Conforms assumed to become vapor at a rate that is

5.5.4 coefficient for iodine of 100 may be assumed. The retention of particulate a function of the steaming rate and the

radionuclides in the steam generators is limited by the moisture carryover partition coefficient. A partition
from the steam generators. coefficient of 100 is applied to the iodine

nuclides, and the partition coefficient
applied to particulate isotopes originating
from the equilibrium RCS gross activity is
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set to the steam generator moisture
carryover fraction.

Operating experience and analyses have shown that for some steam generator Tube bundle uncovery is postulated to
Appendix E designs, tube uncovery may occur for a short period following any reactor Conforms occur in the intact steam generators

5.6 trip. The potential impact of tube uncovery on the transport model parameters following a reactor trip. During the time

(e.g., flash fraction, scrubbing credit) needs to be considered. The impact of of uncovery, flashing of the tube leakage
emergency operating procedure restoration strategies on steam generator is modeled in accordance with the
water levels should be evaluated, guidelines of Position 5.5.1. The tube

bundles are assumed to be fully covered
by operation of the Auxiliary Feedwater
system within 40 minutes based upon
plant operating experience.

Appendix F Assumptions for Evaluating the Radiological Consequences of a PWR Steam Generator Tube Rupture Accident

Appendix F Source Term
Assumptions acceptable to the NRC staff regarding core inventory and the No fuel damage is postulated to occur

Appendix F release of radionuclides from the fuel are in Regulatory Position 3 of this Conforms during the SGTR event at D. C. Cook.
1 regulatory guide. The release from the breached fuel is based on Regulatory

Position 3.2 of this guide and the estimate of the number of fuel rods
breached.
If no or minimal fuel damage is postulated for the limiting event, the activity There is no fuel damage for the D. C.

Appendix F released should be the maximum coolant activity allowed by the technical Conforms Cook SGTR event. Two iodine spike
2 specification. Two cases of iodine spiking should be assumed. cases are evaluated.

A reactor transient has occurred prior to the postulated steam generator tube A pre-iodine spike case is considered in
Appendix F rupture (SGTR) and has raised the primary coolant iodine concentration to the Conforms which the RCS activity increases to the

2.1 maximum value permitted by the technical specifications (i.e., a pre-accident maximum value permitted by the Tech.

iodine spike case). Specs., which is 60 [tCi/gm DE 1-13 1.
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The primary system transient associated with the SGTR causes an iodine A concurrent iodine spike case is
Appendix F spike in the primary system. The increase in primary coolant iodine Conforms considered in which the reactor coolant

2.2 concentration is estimated using a spiking model that assumes that the iodine iodine production rate increases to 335
release rate from the fuel rods to the primary coolant (expressed in curies per f'imes the iodine appearance rate that
unit time) increases to a value 335 times greater than the release rate produces the maximum equilibrium value
corresponding to the iodine concentration at the equilibrium value specified in allowed by Tech. Specs. The concurrent
technical specifications (i.e., concurrent iodine spike case). A concurrent spike duration is assumed to continue for
iodine spike need not be considered if fuel damage is postulated. The 8 hours.
assumed iodine spike duration should be 8 hours.

The activity released from the fuel should be assumed to be released The activity released from the fuel is
Appendix F instantaneously and homogeneously through the primary coolant. Conforms assumed to be released instantaneously

3 and homogeneously through the reactor
coolant.

Iodine releases from the steam generators to the environment should be The chemical form of the iodine released
Appendix F assumed to be 97% elemental and 3% organic. Conforms from the steam generators to the

4 environment is 97% elemental and 3%
organic.

Appendix F Transport

The primary-to-secondary leak rate in the steam generators should be Primary-to-secondary leakage is 0.25 gpm
Appendix F assumed to be the leak rate limiting condition for operation specified in the Conforms per SG and I gpm to all steam generators.

5.1 technical specifications. The leakage should be apportioned between affected These values are consistent with the

and unaffected steam generators in such a manner that the calculated dose is proposed change to the leakage
maximized. performance criteria of the steam

generator program described in the Tech.
Specs.
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The density used in converting volumetric leak rates (e.g., gpm) to mass leak The density used to convert volumetric
Appendix F rates (e.g., lbm/hr) should be consistent with the basis of surveillance tests Conforms leak rates to mass leak rates corresponds

5.2 used to show compliance with leak rate technical specifications. These tests to a temperature of 707F and a pressure of
are typically based on cool liquid. Facility instrumentation used to determine 14.7 psia as directed by plant leak rate
leakage is typically located on lines containing cool liquids. In most cases, the monitoring procedures.
density should be assumed to be 1.0 gm/cc (62.4 lbln/ft3).
The primary-to-secondary leakage should be assumed to continue until the Primary-to-secondary leakage and

Appendix F primary system pressure is less than the secondary system pressure, or until Conforms releases from intact steam generators is
5.3 the temperature of the leakage is less than 100°C (212'F). The release of assumed to continue for 24 hours. This

radioactivity from the unaffected steam generators should be assumed to value conservatively bounds the time
continue until shutdown cooling is in operation and releases from the steam required to cool the RCS to 212'F and to
generators have been terminated. place shutdown cooling in service.

The release of fission products from the secondary system should be The release of fission products from the
Appendix F evaluated with the assumption of a coincident loss of offsite power. Conforms secondary system is evaluated assuming a

5.4 coincident loss of offsite power.

All noble gas radionuclides released from the primary system are assumed to All noble gases are released to the
Appendix F be released to the environment without reduction or mitigation. Conforms environment without reduction or

5.5 mitigation.

The transport model described in Regulatory Positions 5.5 and 5.6 of The transport model described in Position
Appendix F Appendix E should be utilized for iodine and particulates. Conforms 5.5 and 5.6 of Appendix E is applied to

5.6 releases from the steam generators. For

the SGTR event, a partition coefficient of
100 is provided by the condenser in
addition to partitioning by the water in the
steam generators between the initiation of
the event and the time of reactor trip.
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Appendix G Assumptions for Evaluating the Radiological Consequences of a PWR Locked Rotor Accident

Appendix G Source Term
Assumptions acceptable to the NRC staff regarding core inventory and the The fission product inventory conforms to

Appendix G release of radionuclides from the fuel are in Regulatory Position 3 of this Conforms the guidelines of Position 3 of Reg. Guide
regulatory guide. The release from the breached fuel is based on Regulatory 1.183. The release of radionuclides from

Position 3.2 of this guide and the estimate of the number of fuel rods breached fuel is based upon the fraction
breached. of the core inventory within the fuel rod

gap from Table 3 and the amount of
damaged fuel.

If no fuel damage is postulated for the limiting event, a radiological analysis The D. C. Cook Locked Rotor analysis is
Appendix G is not required as the consequences of this event are bounded by the Conforms performed with damage to 11% of the

2 consequences projected for the main steam line break outside containment, fuel in the core.

The activity released from the fuel should be assumed to be released The activity released from the fuel is
Appendix G instantaneously and homogeneously through the primary coolant. Conforms assumed to be released instantaneously

3 and homogeneously through the primary
coolant.

The chemical form of radioiodine released from the fuel should be assumed to The chemical form of the iodine released
Appendix G be 95% cesium iodide (CsI), 4.85 percent elemental iodine, and 0.15 percent Conforms from the steam generators to the

4 organic iodide. Iodine releases from the steam generators to the environment enviromnent is 97% elemental and 3%
should be assumed to be 97% elemental and 3% organic. These fractions organic.
apply to iodine released as a result of fuel damage and to iodine released
during normal operations, including iodine spiking.
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Appendix G Transport

The primary-to-secondary leak rate in the steam generators should be Primary-to-secondary leakage is 1 gpm to
Appendix G assumed to be the leak rate limiting condition for operation specified in the Conforms all steam generators. This value is

5.1 technical specifications. The leakage should be apportioned between affected consistent with the leakage performance
and unaffected steam generators in such a manner that the calculated dose is criteria of the steam generator program
maximized. described in the Tech. Specs.
The density used in converting volumetric leak rates (e.g., gpm) to mass leak The density used to convert volumetric

Appendix G rates (e.g., lbm/hr) should be consistent with the basis of surveillance tests Conforms leak rates to mass leak rates corresponds
5.2 used to show compliance with leak rate technical specifications. These tests to a temperature of 70'F and a pressure of

are typically based on cool liquid. Facility instrumentation used to determine 14.7 psia as directed by plant leak rate
leakage is typically located on lines containing cool liquids. In most cases, the monitoring procedures.
density should be assumed to be 1.0 gm/cc (62.4 lbm/ft3).
The primary-to-secondary leakage should be assumed to continue until the Primary-to-secondary leakage and

Appendix G primary system pressure is less than the secondary system pressure, or until Conforms releases from intact steam generators is
5.3 the temperature of the leakage is less than 100 0C (212'F). The release of assumed to continue for 24 hours. This

radioactivity from the unaffected steam generators should be assumed to value conservatively bounds the time
continue until shutdown cooling is in operation and releases from the steam required to cool the RCS to 212'F and to
generators have been terminated, place shutdown cooling in service.
The release of fission products from the secondary system should be The release of fission products from the

Appendix G evaluated with the assumption of a coincident loss of offsite power. Conforms secondary system is evaluated assuming a
5.4 coincident loss of offsite power.

All noble gas radionuclides released from the primary system are assumed to All noble gases are released to the
Appendix G be released to the environment without reduction or mitigation. Conforms environment without reduction or

5.5 mitigation.
The transport model described in Regulatory Positions 5.5 and 5.6 of The transport model described in Position

Appendix G Appendix E should be utilized for iodine and particulates. Conforms 5.5 and 5.6 of Appendix E is applied to
5.6 releases from the steam generators.
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Appendix H Assumptions for Evaluating the Radiological Consequences of a PWR Rod Ejection Accident

Appendix H Source Term

Assumptions acceptable to the NRC staff regarding core inventory are in The fission product release is based upon
Appendix H Regulatory Position 3 of this guide. For the rod ejection accident, the release Conforms the amount of damaged fuel and the

1 from the breached fuel is based on the estimate of the number of fuel rods assumption that 10% of the core inventory

breached and the assumption that 10% of the core inventory of the noble of noble gases and iodines are in the fuel
gases and iodines is in the fuel gap. The release attributed to fuel melting is rod gap. In addition, 12% of the alkali
based on the fraction of the fuel that reaches or exceeds the initiation metals are assumed to be in the fuel gap
temperature for fuel melting and the assumption that 100% of the noble gases based upon Table 3 of Reg. Guide 1.183.
and 25% of the iodines contained in that fraction are available for release
from containment. For the secondary system release pathway, 100% of the For releases from containment which

noble gases and 50% of the iodines in that fraction are released to the reactor involve fuel melting, 100% of the noble
coolant. gases and 25 % of the iodines contained

in the portion of the fuel which melts is

available for release from containment.
For releases from the secondary system.,

100% of the noble gases and 50% f the
iodines in the fraction of the core that
melts is released into the RCS.

If no fuel damage is postulated for the limiting event, a radiological analysis The D. C. Cook Locked Rotor analysis is
Appendix H is not required as the consequences of this event are bounded by the Conforms performed with damage to 10% of the

2 consequences projected for the loss-of-coolant accident (LOCA), main steam fuel in the core due to DNB and 0.25% of

line break, and steam generator tube rupture. the fuel with centerline melting.
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Two release cases are to be considered. In the first, 100% of the activity Two release cases are considered. In the
Appendix H released from the fuel should be assumed to be released instantaneously and Conforms release from containment, 100% of the

3 homogeneously through the containment atmosphere. In the second, 100% of activity available for released from the fuel
the activity released from the fuel should be assumed to be completely is instantaneously and homogeneously
dissolved in the primary coolant and available for release to the secondary distributed through the containment
system. atmosphere. In the case with the release

from the secondary system, 100% of the
activity released from the fuel is
completely dissolved in the RCS and is
available for release from the steam

generators.

The chemical form of radioiodine released to the containment atmosphere The chemical form of radioiodine released
Appendix H should be assumed to be 95% cesium iodide (CsI), 4.85% elemental iodine, Conforms to the containment atmosphere is assumed

4 and 0.15% organic iodide. If containment sprays do not actuate or are to be 95% cesium iodide, 4.85%
terminated prior to accumulating sump water, or if the containment sump pH elemental iodine, and 0.15% organic
is not controlled at values of 7 or greater, the iodine species should be iodide. Since containment sprays will not
evaluated on an individual case basis. Evaluations of pH should consider the necessarily be activated in this event,
effect of acids created during the rod ejection accident event, e.g., pyrolysis which prevents assurances that the pH
and radiolysis products. With the exception of elemental and organic iodine will be controlled at values of 7 or
and noble gases, fission products should be assumed to be in particulate form. greater, the control room recirculation

filter efficiency for particulates is

conservatively reduced to the same value
as that for elemental and organic iodine.

Iodine releases from the steam generators to the environment should be The chemical form of the iodine released
Appendix H assumed to be 97% elemental and 3% organic. Conforms from the steam generators to the

5 environment is 97% elemental and 3%
organic.
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Appendix H Transport from Containment

A reduction in the amount of radioactive material available for leakage from Radioactive material removal from the
Appendix H the containment that is due to natural deposition, containment sprays, Conforms containment atmosphere by sprays and

6.1 recirculating filter systems, dual containments, or other engineered safety other engineered safety features is not

features may be taken into account. Refer to Appendix A to this guide for credited. Natural deposition of elemental

guidance on acceptable methods and assumptions for evaluating these iodine is conservatively ignored. Plateout
mechanisms. of aerosols is credited with a removal

coefficient of 0.1/hr.

The containment should be assumed to leak at the leak rate incorporated in The initial containment leak rate applied
Appendix H the technical specifications at peak accident pressure for the first 24 hours, Conforms in the analysis is equal to the proposed

6.2 and at 50% of this leak rate for the remaining duration of the accident. Peak Tech. Spec. value of 0.18% per day.

accident pressure is the maximum pressure defined in the technical After 24 hours, the leak rate is reduced to

specifications for containment leak testing. 0.09% per day.

Appendix H Transport from Secondary System

A leak rate equivalent to the primary-to-secondary leak rate limiting condition Primary-to-secondary leakage is I gpm to
Appendix H for operation specified in the technical specifications should be assumed to Conforms all steam generators. This value is

7.1 exist until shutdown cooling is in operation and releases from the steam consistent with the leakage performance

generators have been terminated, criteria of the steam generator program
described in the Tech. Specs. Primary-to-

secondary leakage and releases from
intact steam generators are assumed to

continue for 24 hours. This value
conservatively bounds the time required

to cool the RCS to 212'F and to place
shutdown cooling in service.
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The density used in converting volumetric leak rates (e.g., gpm) to mass leak The density used to convert volumetric
Appendix H rates (e.g., lbm/hr) should be consistent with the basis of surveillance tests Conforms leak rates to mass leak rates corresponds

7.2 used to show compliance with leak rate technical specifications. These tests to a temperature of 707F and a pressure of

typically are based on cooled liquid. The facility's instrumentation used to 14.7 psia as directed by plant leak rate
determine leakage typically is located on lines containing cool liquids. In monitoring procedures.
most cases, the density should be assumed to be 1.0 gm/cc (62.4 lbm/ft3).
All noble gas radionuclides released from the primary system are assumed to All noble gases are released to the

Appendix H be released to the environment without reduction or mitigation. Conforms environment without reduction or
7.3 mitigation.

The transport model described in Regulatory Positions 5.5 and 5.6 of The transport model described in Position
Appendix H Appendix E should be utilized for iodine and particulates. Conforms 5.5 and 5.6 of Appendix E is applied to

7.4 releases from the steam generators.
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RIS 2006-04 Issue Licensee Comments

1.) Level of Detail Contained in LARs

An AST amendment request should describe the licensee's analyses of the radiological and non-
radiological impacts and provide a justification for the proposed modification in sufficient detail
to support review by the NRC staff. For example, the AST amendment request should (1) provide
justification for each individual proposed change to the technical specifications (TS), (2) identify
and justify each change to the licensing basis accident analyses, and (3) contain enough details
(e.g., assumptions, computer analyses input and output) to allow the NRC staff to confirm the
dose analyses results in independent calculations. The provision of sufficient detail is necessary
for the NRC staff to be able to conclude, with reasonable assurance, whether the licensee's
analyses and changes are acceptable. For a previous NRC staff discussion on the level of detail
necessary for review, see RIS 2001-19, "Deficiencies in the Documentation of Design Basis
Radiological Analyses Submitted in Conjunction with License Amendment Requests".

In response to RAIs, some licensees have made changes to originally proposed LARs and their
supporting analyses. In some cases, these changes were extensive or involved multiple re-analyses
and supplements. Because of the depth and scope of many AST submittals, multiple changes to
the original submittal (particularly those with multiple supplements that revise portions of
previous supplements) can increase the chance of NRC staff using information that has been
superseded during the review. For these cases, NRC staff recommends that licensees identify the
most current analyses, assumptions, and TS changes in their submittal and supplements to the
submittal.

The license amendment request identifies and
provides justification for each of the proposed
changes to the Technical specifications. In
addition, the technical report included with the

submittal provides sufficiently detailed
assumptions, analysis inputs, and calculation

outputs to allow the NRC staff to independently
confirm the dose analysis results. This analysis is

based upon the most current set of licensing basis
accident analyses and proposed Tech. Spec.

changes.
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2.) Main Steam Isolation Valve (MSIV) Leakage and Fission Product Deposition in Piping

For calculation of aerosol settling velocity in the main steam line (MSL) piping of boiling water
reactors, some LARs reference Accident Evaluation Report (AEB) 98-03, "Assessment of Thisite to Ws ol adino
Radiological Consequences for the Perry Pilot Plant Application Using the Revised (NUREG- applicable to D. C. Cook.
1465) Source Term". This is acceptable. However, it is important to note that the report was
written based on the parameters of a particular plant and, therefore, the removal rate constant is
specific to that plant. Any licensee who chooses to reference these AEB 98-03 assumptions should
provide appropriate justification that the assumptions are applicable to their particular design.

3.) Control Room Habitability

When implementing an AST, some licensees have proposed that certain engineered safety features No non-ESF ventilation systems have been
(ESF) ventilation systems not be credited as a mitigation feature in response to an accident. In credited in the radiological consequence analysis.

some cases, the licensee's revised design basis analysis introduced the assumption that normal The AST analysis uses an unfiltered inleakage rate
(non-ESF) ventilation systems are operating during all or part of an accident scenario. Such an into the control room envelope of 40 cfm, which

assumption is inappropriate unless the non-ESF system meets certain qualities, attributes, and provides margin to the actual tracer gas test results.

performance criteria as described in RG 1.183, Regulatory Positions 4.2.4 and 5.1.2. For example,
credit for the operation of non-ESF ventilation systems should not be assumed unless they have a
source of emergency power. In addition, the operation of ventilation systems establishes certain

building or area pressures based upon their flow rates. These pressures affect leakage and
infiltration rates which ultimately affect operator dose. Therefore, to credit the use of these
systems, licensees should incorporate the systems into the ventilation filter testing program in
Section 5 of the TS. In summary, use of non-ESF ventilation systems during a DBA should not be
assumed unless the systems have emergency power and are part of the ventilation filter testing
program in Section 5 of the TS.
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Generic Letter (GL) 2003-01, "Control Room Habitability" requested licensees to confirm the
ability of their facility's control room to meet applicable habitability regulatory requirements. In
addition, licensees were requested to confirm that control room habitability systems were
designed, constructed, configured, operated and maintained in accordance with the facility's
design and licensing bases. The GL placed emphasis on licensees confirming that the most
limiting unfiltered inleakage into the control room envelope (CRE) was not greater than the value
assumed in the DBA analyses.

Some AST amendment requests proposed operating schemes for the control room and other
ventilation systems which affect areas adjacent to the CRE and are different from the manner of

operation and performance described in the response to the GL without providing sufficient
justification for the proposed changes in the operating scheme.

I
4.) Atmospheric Dispersion

Licensees may continue to use atmospheric relative concentration (X/Q) values and
methodologies from their existing licensing-basis analyses when appropriate. Licensees also have
the option to adopt the generally less conservative (more realistic) updated NRC staff guidance on
determining X/Q values in support of design basis control room radiological habitability
assessments provided in RG 1.194, "Atmospheric Relative Concentrations for Control Room
Radiological Habitability Assessments at Nuclear Power Plants". Regulatory positions on X/Q
values for offsite (i.e., exclusion area boundary and low population zone) accident radiological
consequence assessments are provided in RG 1.145, "Atmospheric Dispersion Models for
Potential Accident Consequence Assessments at Nuclear Power Plants".

The license amendment request includes revised

atmospheric dispersion factors that were developed
based upon Reg. Guide 1.194 using ARCON96 for
the control room receptor locations; and calculated
with PAVAN using the guidance of Reg. Guide
1.145 for offsite dose locations. The submittal

includes a site plan sketch which shows the site
orientation with respect to true north and includes
the positions of all release and receptor points. In
addition, the application provides a basis for the
use of the normal control room ventilation intakes
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Based on submittal reviews, the NRC staff identified the following areas of improvement for

licensee submittals that propose revision of the design basis atmospheric dispersion analyses for

implementing AST. They should include the following information:

" A site plan showing true North and indicating locations of all potential accident release

pathways and control room intake and unfiltered inleakage pathways (whether assumed or
identified during inleakage testing).

* Justification for using control room intake X/Q values for modeling the unfiltered
inleakage, if applicable.

* A copy of the meteorological data inputs and program outputs along with a discussion of
assumptions and potential deviations from staff guidelines. Meteorological data input files
should be checked to ensure quality (e.g., compared against historical or other data and
against the raw data to ensure that the electronic file has been properly formatted, any unit
conversions are correct, and invalid data are properly identified).

When running the control room atmospheric dispersion model ARCON96, two or more files of
meteorological data representative of each potential release height should be used if X/Q values

are being calculated for both ground-level and elevated releases (see RG 1.23, "Onsite

Meteorological Programs," Regulatory Position 2 and Table A-2 in Appendix A to RG 1.194,
"Atmospheric Relative Concentrations for Control Room Radiological Habitability Assessments

at Nuclear Power Plants"). In addition, licensees should be aware that (1) two levels of wind speed

and direction data should always be provided as input to each data file, (2) fields of "nines" (e.g.,

9999) should be used to indicate invalid or missing data, and (3) valid wind direction data should
range from 1 to 3600. Licensees should also provide detailed engineering information when

as the location for unfiltered inleakage into the

control room envelope.

Atmospheric dispersion factor program inputs are

listed in the submittal,. and meteorological data

used by the programs is available electronically.
The data has been verified to ensure quality and
properly formatted for use by ARCON96 and

PAVAN. Wind speed categories established for

the joint frequency data include 0.22, 0.50, 0.75,

1.0, 1.25, 1.5, 2.0, 3.0, 4.0, 5.0, 6.0, 8.0, and 10.0

meters/second.

All releases are treated as ground level releases,

and the plume rise model discussed in Reg. Guide
1.194 has not been applied.
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applying the default plume rise adjustment cited in RG 1.194 to control room X/Q values to
account for buoyancy or mechanical jets of high energy releases. This information should

demonstrate that the minimum effluent velocity during any time of the release over which the
adjustment is being applied is greater than the 9 5th percentile wind speed at the height of release.

When running the offsite atmospheric dispersion model PAVAN, two or more files of
meteorological data representative of each potential release height should be used if X/Q values

are being calculated for pathways with significantly different release heights (e.g., ground level
versus elevated stack). The joint frequency distributions of wind speed, wind direction, and

atmospheric stability data used as input to PAVAN should have a large number of wind speed
categories at the lower wind speeds in order to produce the best results (e.g., Section 4.6 of
NUREG/CR-2858, "PAVAN: An Atmospheric Dispersion Program for Evaluating Design Basis
Accidental Releases of Radioactive Materials from Nuclear Power Stations", suggests wind speed

categories of calm, 0.5, 0.75, 1.0, 1.25, 1.5, 2.0, 3.0, 4.0 5.0, 6.0, 8.0 and 10.0 meters per second).

5.) Modeling ESF Leakage

ESF systems that recirculate sump water outside the primary containment may leak during their
intended operation. This release source includes leakage through valve packing glands, pump

shaft seals, flanged connections, and other similar components. This release source may also
include leakage through valves isolating interfacing systems (e.g., refueling water storage tank).

Appendix A to RG 1.183, Regulatory Position 5, states that "the radiological consequences from
the postulated [ESF] leakage should be analyzed and combined with consequences postulated for
other fission product release paths to determine the total calculated radiological consequences
from the [loss-of-coolant accident] LOCA."

The dose contribution due to ESF leakage from

ECCS systems during post-LOCA recirculation

operation is analyzed and combined with the
consequences of other fission product release

pathways. Two different ESF leakage pathways
are considered. The first pathway involves leakage
through valve packing glands, pump shaft seals,
and flanged connections in the Auxiliary Building.

The leakage rate is assumed to be twice the

administrative limit established by plant
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The allowable ESF leakage is typically contained in the plant's TS or procedures. The ESF
leakage at accident conditions may differ from the ESF leakage at normal operating conditions.
Licensees should account for ESF leakage at accident conditions in their dose analyses so as not to
underestimate the release rate.

In Appendix A to RG 1.183, Regulatory Position 5.5, the NRC staff provided a conservative value
of 10 percent as the assumed amount of iodine that may become airborne from ESF leakage that is
less than 212 OF. The NRC staff structured this regulatory position to be deterministic and
conservative. The 10 percent value also compensates for the lack of research concerning iodine
speciation beyond the containment and the uncertainties of applying laboratory data to the post-
accident environment of the plant. Regulatory Position 5.5 states that a smaller flash fraction
could be justified. Some licensees have referenced NUREG/CR-5950, "Iodine Evolution and pH
Control" to justify a smaller flash fraction. However, NUREG/CR-5950 was developed for very
specific laboratory conditions and the results have a degree of uncertainty. The mechanism for
release of the fluid is also uncertain. Leaked fluid may spray onto surfaces and evaporate, or be
sprayed in fine droplets into the air. A value of less than 10 percent can be justified by including
considerations for plant-specific variables, including the post-accident environment (e.g.,
impurities in the water or the presence of organic substances) and the uncertainties in the
application of research situations to plant environments.

Figure 3.1 in NUREG/CR-5950 can be used to quantify the amount of elemental iodine as a
function of the sump water pH and the concentration of iodine in the solution. In some cases,
however, licensees have misapplied this figure. Rather than using the total concentration of
iodine (i.e., stable and radioactive), licensees based their assessment on only the
radioactive iodine in the sump water. By using only the radioactive iodine, licensees have
underestimated how much iodine evolves during post-accident conditions.

procedures, and 10% of the iodine in the leaked
fluid is assumed to become airborne.

The second leakage pathway considers seat leakage
past valves which isolate interfacing systems that
circulate sump ESF fluid to the RWST. A separate
administrative leakage limit is established for this
pathway. The amount of elemental iodine in the
RWST that becomes volatile and is available for
release is based upon NUREG/CR-5950 and is a
function of both the pH of the tank liquid and the
iodine concentration. Both the amnount of
radioactive and stable iodine is considered in the
calculation of the total RWST iodine concentration.
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6.) Release Pathways

Changes to the plant configuration associated with an LAR (e.g., an "open" containment during
refueling) may require a re-analysis of the design basis dose calculations. A request for TS
modifications allowing containment penetrations (i.e., personnel air lock, equipment hatch) to be
open during refueling cannot rely on the current dose analysis if this analysis has not already
considered these release pathways. RG 1.194, Regulatory Position 3.2.4.2 supports review of
penetration pathways, by stating that "leakage is more likely to occur at a penetration, [and that
the] analysts must consider the potential impact of leakage from building penetrations exposed to

the environment." Therefore, releases from personnel air locks and equipment hatches exposed to
the environment and containment purge releases prior to containment isolation need to be

addressed.

Some licensees have identified unique release pathways that had not been previously considered.
For example, a recent submittal noted that containment hatches and containment plugs may be
removed during refueling. The removal of these barriers creates new release pathways. Licensees
are responsible for identifying all release pathways and for considering these pathways in their
AST analyses, consistent with any proposed modification.

No changes to the plant configuration which

impact release pathways are being proposed. The
onside atmospheric dispersion factors developed to

support the submittal considers all possible release
locations from containment, secondary systems,
and plant systems located within the Auxiliary
Building. Since the D. C. Cook containment is
permitted to be open during refueling, the release
location from containment during the Fuel
Handling Accident is assumed to be a location on
the containment surface closest to the control room

intakes.

7.) Primary to Secondary Leakage

Some analysis parameters can be affected by density changes that occur in the process steam. The The density used in converting volumetric leak
NRC staff continues to find errors in LAR submittals concerning the modeling of primary to rates to mass leak rates corresponds to the fluid
secondary leakage during a postulated accident. This issue is discussed in Information Notice (IN) temperature specified in surveillance tests used to
88-31, "Steam Generator Tube Rupture Analysis Deficiency," and Item 3.f in RIS 2001-19. An satisfy the requirements of the reactor coolant leak
acceptable methodology for modeling this leakage is provided in Appendix F to RG 1.183, rate monitoring program. This approach is
Regulatory Position 5.2. consistent with Position 5.2 of Appendix F to Reg.

Guide 1.183.
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8.) Elemental Iodine Decontamination Factor (DF)

Appendix B to RG 1.183, provides assumptions for evaluating the radiological consequences of a An elemental iodine decontamination factor of 285
fuel handling accident. If the water depth above the damaged fuel is 23 feet or greater, Regulatory is applied in the analysis of the Fuel Handling
Position 2 states that "the decontamination factors for the elemental and organic [iodine] species Accident. This value, in combination with an
are 500 and 1, respectively, giving an overall effective decontamination factor of 200." However, organic iodine decontamination factor of 1.0,
an overall DF of 200 is achieved when the DF for elemental iodine is 285, not 500. results in an overall DF Of 200.

9.) Isotopes Used in Dose Assessments

For some accidents (e.g., main steam line break and rod drop), licensees have excluded noble gas The analysis source term is based upon elements

and cesium isotopes from the dose assessment. The inclusion of these isotopes should be listed in Table 5 of Reg. Guide 1.183. Noble gases

addressed in the dose assessments for AST implementation. and alkali metals are included in this source term,
and are considered both in releases of RCS activity
to the environment and in releases of fuel gap

activities to the RCS during events which involve

fuel failures.

10.) Definition of Dose Equivalent 1-131

In the conversion to an AST, licensees have proposed a modification to the TS definition of dose The proposed Definition of Dose Equivalent 1-131
equivalent 1-131. Some have modified the definition to base it upon the thyroid dose conversion in the license submittal specifies the use of thyroid
factors of International Commission on Radiation Protection (ICRP) Publication 2, "Report of dose conversion factors (DCF) from Federal
Committee II on Permissible Dose for Internal Radiation" or ICRP Publication 30, "Limits for Guidance Report 11. These same DCFs are used in
Intakes of Radionuclides by Workers". Others have proposed a definition which is a combination the analysis to establish the equilibrium iodine
of different iodine dose conversion factors, (e.g., RG 1.109, Revision 1, "Calculation of Annual activities in the RCS source term, and to determine
Doses to Man from Routine Releases of Reactor Effluents for the Purpose of Evaluating the iodine appearance rates in the Main Steam Line

Compliance with 10 CFR [Part] 50, Appendix I", ICRP Publication 2, Federal Guidance Report Break and Steam Generator Tube Rupture events.
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11, "Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors
for Inhalation, Submersion, and Ingestion". Although different references are available for dose
conversion factors, the TS definition should be based on the same dose conversion factors that are
used in the determination of the reactor coolant dose equivalent iodine curie content for the main
steam line break and steam generator tube rupture accident analyses.

11.) Acceptance Criteria for Off-Gas or Waste Gas System Release

As part of full AST implementation, some licensees have included an accident involving a release The analysis of releases from ruptures of the Waste

from their off-gas or waste gas system. For this accident, they have proposed acceptance criteria Gas Decay Tank (WGDT) and the Volume Control

of 500 millirem (mrem) total effective dose equivalent (TEDE). Tank (VCT) are not included in the license
submittal. The EAB acceptance criteria for these

The acceptance criteria for this event is that associated with the dose to an individual member of events continues to be the 500 mrem limit in the

the public as described in 10 CFR Part 20, "Standards for Protection Against Radiation." When existing offsite analysis. This value is also applied

the NRC revised 10 CFR Part 20 to incorporate a TEDE dose, the offsite dose to an individual to the LPZ. The 5 rem TEDE dose limit from

member of the public was changed from 500 mrem whole body to 100 mrem TEDE. Therefore, 1OCFR50.67 is applied in the control room

any licensee who chooses to implement AST for an off-gas or waste gas system release should habitability analysis.

base its acceptance criteria on 100 mrem TEDE. Licensees may also choose not to implement
AST for this accident and continue with their existing analysis and acceptance criteria of 500
mrem whole body.

12.) Containment Spray Mixing

Some plants with mechanical means for mixing containment air have assumed that the The flow rates between compartments in the D. C.
containment fans intake air solely from a sprayed area and discharge it solely to an unsprayed Cook containment model that result from operation
region or vice versa. Without additional analysis, test measurements or further justification, it of the Containment Ventilation (CEQ) system are
should be assumed that the intake of air by containment ventilation systems is supplied based upon the actual design configuration of the
proportionally to the sprayed and unsprayed volumes in containment, system. The CEQ fans take suction from the
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compartments throughout the building and
discharge into the lower containment. The
distribution of the discharge flow into the sprayed
and unsprayed portions of the lower containment in
the model is proportional to the respective sprayed

and unsprayed volumes.
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D. C. Cook AST Accident Analyses Input Values Comparison Tables

During a public meeting (Reference 1) regarding this submittal, I&M agreed to include summary
tables for each accident being analyzed including a comparison between current licensing basis
(CLB) input parameters and the values utilized in the new alternative source term (AST)
accident analyses. The tables are provided within this enclosure for the following accident
scenarios:

Table 2 - Loss of Coolant Accident (LOCA)

Table 3 - Fuel Handling Accident (FHA)

Table 4 - Main Steam Line Break (MSLB)

Table 5 - Steam Generator Tube Rupture (SGTR)

Table 6 - Locked Rotor Accident (LRA)

Table 7 - Control Rod Ejection (CRE)

Table 8 - Waste Gas Decay Tank (WGDT) Rupture

Table 9 - Volume Control Tank (VCT) Rupture

Additionally, Table 1, "Control Room Parameters," is provided to show the parameters that are
shared among all accident analyses for control room habitability (CRH).

The current CNP licensing basis for offsite radiological consequence analyses is based on
methodologies prescribed in Regulatory Guide (RG) 1.195. The current CNP licensing basis for
CRH radiological consequence analyses is based upon AST methodology from RG
1.183. Therefore, with the exception of the Table 1, "Control Room Parameters," each table
includes a column for "CLB Offsite Value", "CLB CRH AST Value", and a column representing
the "New AST Value for Offsite and CRH," which is obtained from the report provided in
Enclosure 9 to this letter. The right-most column in each table provides reasons for instances in
which the CLB parameters differ from the new AST values.

Errors were introduced into the CLB from dose consequence re-analyses performed in the
2007-2010 time frame at CNP, subsequent to the previous control room habitability AST
LAR. The errors are being managed via D.C. Cook's corrective actions program and have been
appropriately assessed for operability. Additionally, offsite dose analyses for the LRA and CRE
accident scenarios are not part of the current CNP licensing basis and the corresponding tables
have been labeled accordingly.

References:

1. Summary of the August 8, 2014, Pre-Application Meeting to Discuss Pending License
Amendment Request Associated with the Implementation of Alternative Source Term
And Technical Specification Task Force Traveler (TSTF)-490 (TAC NOS. MF4483 AND
MF4484), dated August 27, 2014 (ML14231A07)
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Table 1: Control Room Parameters
Input/Assumption CLB CRH AST Value New AST Value Reason for Change

CLB and new AST values
were taken from same
source document. The

Control Room Volume 50,000 ft3 50,616 ft3 CLB value was arbitrarily
rounded down to add
conservatism, which is not
necessary for the new
analysis.

Normal Operation

Filtered Make-up Flow Rate 0 cfm 0 cfm

Filtered Recirculation Flow 0 cfm 0 cfm
Rate

Unfiltered Make-up Flow Rate 880 cfm 880 cfm

The CLB value was
arbitrarily doubled to add

Unfiltered Inleakage 80 cfm 40 cfm conservatism, which is not
necessary for the new
analysis.

Emergency Operation

Recirculation Mode:

Filtered Make-up Flow Rate 880 cfm 880 cfm

Filtered Recirculation Flow 4520 cf 4520 cfm
Rate

Unfiltered Make-up Flow Rate 0 cfm 0 cfm

Unfiltered Inleakage 80 cfm 40 cfm

Filter Efficiencies

Elemental 94.05% 94.05%

Organic 94.05% 94.05%

New AST value models
Particulate 99% 98.01% Ne bypass.1% bypass.

Occupancy

0-24 hrs 1 1

1-4 days 0.6 0.6

4-30 days 0.4 0.4

Breathing Rate 3.5 x 10-4 m3/sec 3.5 x 10-4 m3/sec
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Table 2: LOCA Inputs and Assumptions
New AST Value

Input/Assumption CLB Offsite Value CLB CRH AST Value for Offsite and CRH Reason for Change

Containment Purge

Iodine Chemical Form 5% aerosol, 91% elemental, 95% aerosol, 4.85% elemental, 95% aerosol, 4.85% elemental, Difference in methodology between RG

4% organic 0.15% organic 0.15% organic 1.195 and RG 1.183.

The CLB value was arbitrarily rounded
Containment Volume 1,044,000 ft3 1,044,000 ft3 1,066,352 ft3 down to add conservatism, which is not

necessary for the new analysis.
Values used in previous analyses

Containment Purge Flow Rate 23,100 cfm 23,100 cfm 36,300 cfm represent supply from upper containment.
New value represents purge fan exhaust.

CThe CLB value was arbitrarily chosen to
Containment Purge Isolation 30 sec 30 sec 15 seconds add conservatism, which is not necessary
Time for the new analysis.

Containment Purge Filtration 0% 0% 0%

Removal by Wall Deposition None None None

Removal by Sprays None None None

Containment Leakage

Iodine Chemical Form 5% aerosol, 91% elemental, 95% aerosol, 4.85% elerhental, 95% aerosol, 4.85% elemental, Difference in methodology between RG

4% organic 0.15% organic 0.15% organic 1.195 and RG 1.183.

Containment Sump pH >7.0 >7.0 >7.0

Compartment Volumes (max) Differences are due to rounding and
application of a 2% conservative bias.

Upper Containment (Sprayed) 609,000 ft3 609,000 ft3 621,968 ft3

Lower Compartment (Sprayed) 101,000 ft3 101,000 ft3 103,770 ft3

Fan Rooms (Sprayed) 47,000 ft3 47,000 ft3 48,913 ft3

Upper Containment 120,000 ft3 120,000 ft3 122,600 ft3
(Unsprayed)
Ice Condenser (Unsprayed) 103,000 ft3 103,000 ft3 105,577 Mf3
Lower Containment 64,000 ft3 64,000 ft3 66,188 ft3
(Unsprayed)
Dead-End (Unsprayed) 18,000 f13 18,000 ft3 18,663 ft3



Enclosure 12 to AEP-NRC-2014-65 Page 4 of 15

Table 2: LOCA Inputs and Assumptions
New AST ValueResnfrCag

Input/Assumption CLB Offsite Value CLB CRH AST Value for Offsite and CRHReason for Change

Highe valuet used topovd leiiito

Containment Ventilation Start 180 seconds 180 seconds 300 seconds Higher value used to provide flexibility for

Time future plant changes.

Containment Ventilation Flow
Rate

Fan Rooms to Lower
Containment (Unsprayed)

Fan Rooms to Lower
Containment (Sprayed)
Lower Containment
(Unsprayed) to Dead -End

Dead-End to Fan Rooms

Lower Containment
(Unsprayed ) to Fan Rooms

Lower Containment
(Unsprayed) to Ice Condenser

Lower Containment (Sprayed)
to Ice Condenser

ice Condenser to Upper
Containment (Sprayed)

Ice Condenser to Upper
Containment (Unsprayed)
Upper Containment (Sprayed)
to Fan Rooms
Upper Containment
(Unsprayed) to Fan Rooms

Lower Containment - Sprayed
to/from Unsprayed

Upper Containment - Sprayed
to/from Unsprayed

Differences are due to the new volumes
which are used to ratio the flows (see
above).

14,530 cfm

22,910 cfm

90 cfm

90 cfm

1,350 cfm

13,090 cfm

22,910 cfm

30,070 cfm

5,930 cfm

30,070 cfm

5,930 cfm

2,133 cfm (spray induced
circulation)

4,000 cfm (spray induced
circulation)

14,530 cfm

22,910 cfm

90 cfm

90 cfm

1,350 cfm

13,090 cfm

22,910 cfm

30,070 cfm

5,930 cfm

30,070 cfm

5,930 cfm

2,133 cfm (spray induced circulation)

4,000 cfm (spray induced circulation)

14,580.5 cfm

22,859.5 cdm

90 cfm

90 cfm

1,350 cfm

13,140.5 cfm

22,859.5 cfm

30,072.3 cfm

5,927.7 cfm

30,072.3 cfm

5,927.7 cfm

2206.3 cfm (spray induced
circulation)

4086.7 cfm (spray induced
circulation)

Sprayed/Unsprayed Volume 2 Turnovers of Unsprayed 2 Turnovers of Unsprayed 2 Turnovers of Unsprayed
Induced Mixing Flow Rate Compartment/hour Compartment/hour Compartment/hour
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Input/Assumption CLB Offsite Value CLB CRH AST Value New AST anue Reason for Changefor Offslte and CRHResnfrCag

Containment Spray Start Time 180 seconds 180 seconds 300 seconds Higher value used to provide flexibility for
future plant changes.

0.5167-0.6334 hours and after 0.5167-0.6334 hours and after 24 0.319-0.426 hours and after 24 A different source document was utilized
Containment Spray Stop Time 24 hours hours hours for these values. New AST value isconservatively low.

Containment Spray Flow Rate

Upper Containment 1466 gpm 1466 gpm 1466 gpm

Lower Containment 660 gpm 660 gpm 660 gpm

Fan Rooms 201 gpm 201 gpm 201 gpm
Containment Spray Drop Fall
Height

Upper Containment 58.6 ft 58.6 ft 58.6 ft

Lower Containment 28.5 ft 28.5 ft 28.5 ft

Fan Rooms 20.1 ft 20.1 ft 20.1 ft
Containment Spray Mean Drop
Diameter

Upper Containment 609 microns 609 microns 609 microns
Lower Containment 671 microns 671 microns 671 microns

Fan Rooms 671 microns 671 microns 671 microns

Elemental Iodine Spray 10 hr-1, with a total 20 hr-1, with a total decontamination 20 hr-1, with a total Difference in methodology between RG
Removal Coefficient decontamination factor of 200 factor of 200 decontamination factor of 200 1.195 and RG 1.183.

Time that Total Elemental DF Output of computer code, which is case-
reaches 200 0.9 hours 2.352 hours 2 hours specific.

Differences are due to recalculation. The
Aerosol Spray Removal values are a function of the compartment
Coefficient volume and spray flow rate, which are

slightly different as represented above.

Upper Containment 5.17 hr-1 5.17 hr-1 5.06 hr-1

Lower Containment 6.83 hr-1 6.83 hr-1 6.65 hr-1

Fan Rooms 3.15 hr-1 3.15 hr-1 3.03 hr-1
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Table 2: LOCA Inputs and Assumptions

Input/Assumption CLB Offsite Value CLB CRH AST Value New AST anCR Reason for Changefor Offsite and CRHRe s nf rC a g

Time that Total Aerosol DF 1.214 hours 2.615 hours 2.32 hours Output of computer code, which is case-
reaches 50 specific.

Organic Iodine Spray Removal None None None
Elemental, Organic Iodine - Elemental, Organic Iodine - None Elemental, Organic Iodine - None

None
NaturalAerosols - None Aerosols - None Aerosols - 0.1 hr-1 in unsprayed New value is permitted per Appendix A of

regions only RG 1.183.

TS 5.5.14.c, which establishes the

Containment Leakage Rate allowable containment leakage rate, is
being modified to provide analytical
margin.

0 to 24 hours 0.25 %/day 0.25 %/day 0.18 %/day

24 hours to 30 days 0.125 %/day 0.125 %/day 0.09 %/day
Containment Leakage Filtration 0% 0% 0%

ESF Leakage to the Auxiliary Building

0% aerosol, 97% elemental, 0% aerosol, 97% elemental, 3% 0% aerosol, 97% elemental, 3%
3% organic organic organic

Containment Sump Volume 50,000 ft3 50,000 ft3 50,955 ft3 New value has not been rounded down.

A different source document was utilized
ECCS Recirculation Start Time 1,860 seconds 1,860 seconds 1388.4 seconds for these values. New AST value is

conservatively low.
0.2 gpm (two times the New AST analyses explicitly models.

ESF Leakage Flow Rate allowable value, including 0.2 gpm (two times the allowable 0.2 gpm (two times the allowable lea T the RWST iin a osep a .allwabevluicldn value, including RWST) value) leakage to the RWST in a separate case.

RWST) vThe old analysis did not use this approach.

ESF Leakage Flashing Fraction 10% 10% 10%
Auxiliary Building Ventilation 0% 0% 0%
Filtration
ESF Leakage to the RWST (Not Explicitly Modeled In CLB)
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Table 3: FHA Inputs and Assumptions
Percentage of Fuel Rods Failed 100% 100% 100%

No. of rods exceeding 6.3 kw/ft Not Modeled Not Modeled 150 High burnup rods modeled to allow for
above 54 GWD/MTU flexibility in future fuel cycles.

High burnup multiplier applied to Not Modeled Not Modeled 2 High burnup rods modeled to allow for
gap fractions flexibility in future fuel cycles.

Water Level Above Damaged 23 feet 23 feet 23 feet
Fuel

Elemental - 326 Elemental - 285 Elemental - 285 Difference in methodology between RG
Pool Decontamination Factors Organic- 1.0 Organic- 1.0 Organic- 1.0 1.195 and RG 1.183.

New AST value represents current TRO

Delay Before Fuel Movement 120 hours) hours) 120 hours 8.9.2 value for reactor sub-criticality prior
to fuel movement.

Containment Release Filtration 0% 0% 0%

Fuel Handling Area Exhaust Aerosol - 0% Aerosol - 0% Aerosol - 98.01% Previous analyses arbitrarily set
Ventilation Filtration Elemental - 89.1% Elemental - 89.1% Elemental - 89.1% particulate/aerosol filtration to zero.

Organic - 89.1% Organic - 89.1% Organic - 89.1%

Table 4: MSLB Inputs and Assumptions

Input/Assumption CLB Offsite Value CLB CRH AST Value New AST alue Reason for Change
_____________________ ______________________ _______________________ for Offsite and CRHResnfrCag

Maximum Pre-Accident Iodine 60 pCi/gm Dose Equivalent I- 60 pCi/gm Dose Equivalent 1-131 60 pCi/gm Dose Equivalent 1-131
Spike Concentration 131
Concurrent Iodine Spike 500x Equilibrium 500x Equilibrium 500x Equilibrium
Appearance Rate Iodin_0.1___/gmDosequivaent__
Initial Steam Generator Iodine 0.1 pCi/gm Dose Equivalent 1- 0.1 pCi/gm Dose Equivalent 1-131 0.1 pCi/gm Dose Equivalent 1-131
Source Term 131
Iodine Chemical Form 0% aerosol, 97% elemental, 3% 0% aerosol, 97% elemental, 3% 0% aerosol, 97% elemental, 3%

organic organic organic
Percentage of Fuel Rods 0% 0% 0%
Failed

RCS Mass 499,325 Ibm 499,325 Ibm 466,141.5 Ibm New AST value conservatively biased low.

Steam Generator Secondary 91,000 Ibm/SG 91,000 Ibm/SG 97,515.7 Ibm/SG New AST values for min and max mass are
Liquid Mass taken from same source document. The

161,000 Ibm/SG 161,000 lbm/SG 161,000 Ibm/SG CLB values used different calculations as
source for min and max mass.

Intact Steam Generator 0 - 2 hours: 456,000 Ibm 0 - 2 hours: 456,000 Ibm 0 - 2 hours: 456,000 Ibm Justification for termination of steam
Steam Release releases at 8 hours not adequate in CLB

2 - 8 hours: 1,186,000 Ibm 2 - 8 hours: 1,186,000 Ibm 2 - 8 hours: 1,186,000 Ibm analyses. This issue is being managed via

8 - 24 hours: Not Modeled 8 - 24 hours: Not Modeled 8 - 24 hours: 1,347,000 Ibm D.C. Cook's corrective actions program.



Enclosure 12 to AEP-NRC-2014-65 Page 8 of 15

Table 4: MSLB Inputs and Assumptions
Input/Assumption CLB Offslte Value CLB CRH AST Value New AST alue Reason for Changefor Oftsite and CRHResnorCag

New AST value utilizes the accident induced
leakage rate from the proposed revision to

Primary-Secondary Leak 150 gpd/SG 150 gpd/SG 0.25 gpm to each steam generator TS 5.5.7.b.2. The CLB values represent the
Rate operational leakage from TS 3.4.13. This

issue is being managed via D.C. Cook's
corrective actions program.

New AST value is consistent with the current
Density Used for Leakage 62.4 Ibm/ft3 62.4 Ibm/ft3 62.3 Ibm/ft3 reactor coolant leak rate monitoring
Volume-to-Mass Conversion

program. Difference is negligible.

Tube uncovery was not explicitly modeled in
Duration of Intact SG Tube Not Modeled Not Modeled 40 minutes previous analysis. New AST value
Uncovery After Reactor Trip conservatively derived from plant simulator

data.

Tube Leakage Flashing Not Modeled Not Modeled 0-60 seconds: 16%
Fraction During Uncovery 60- 300 seconds: 6%

300-1200 seconds: 5% See above.

1200 seconds-40 min: 4%

Justification for CLB value not adequate in
Time to Cool RCS to 212F 8 hours 8 hours 24 hours CLB analyses. This issue is being managed

via D.C. Cook's corrective actions program.
Intact Steam GeneratorIodinetPartition Ceffn Unflashed Leakage - 100 Unflashed Leakage - 100 Unflashed Leakage - 100Iodine Partition Coefficient

Not Considered Not Considered Flashed Leakage - 0

Intact Steam Generator Not Modeled Not Modeled 0.2% (Particulate Partition New AST value conservatively biased high
Moisture Carryover Fraction Coefficient = 500) using plant-specific values.

Table 5: SGTR Inputs and Assumptions
New AST Value

Input/Assumption CLB Offsite Value CLB CRH AST Value for OffsNte and CRH Reason for Change

Maximum Pre-Accident IodineSpxikem Con -ciont Io 60 pCi/gm Dose Equivalent 1-131 60 pCi/gm Dose Equivalent 1-131 60 pCi/gm Dose Equivalent 1-131Spike Concentration

Concurrent Iodine Spike 335x Equilibrium 335x Equilibrium 335x Equilibrium
Appearance Rate
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Table 5: SGTR Inputs and Assumptions
New AST Value

Input/Assumption CLB Offsite Value CLB CRH AST Value for Offslte and CRH Reason for Change

Initial Steam Generator Iodine 0.1 pCi/gm Dose Equivalent 1-131 0.1 pCi/gm Dose Equivalent 1-131 0.1 pCilgm Dose Equivalent 1-131
Source Term

0% aerosol, 97% elemental, 3% 0% aerosol, 97% elemental, 3% 0% aerosol, 97% elemental, 3%
organic organic organic

Percentage of Fuel Rods 0% 0% 0%
Failed

RCS Mass 499,325 Ibm 499,325 Ibm 466,141.5 Ibm New AST value conservatively biased low.

Steam Generator Secondary 91,000 Ibm/SG 91,000 Ibm/SG 97,515.7 Ibm/SG New AST values for min and max mass
Liquid Mass are taken from same source document.

Not Modeled Not Modeled 161,000 lbm/SG The CLB value used a different calculation
as source document for mass.

Intact Steam Generator 0-2 hours: 565,000 Ibm 0 - 2 hours: 565,000 Ibm 0 - 30 min: 198,515 Ibm Justification for termination of steam
Steam Release 2 - 8 hours: 1,505,000 Ibm 2 - 8 hours: 1,505,000 Ibm 30 min - 2 hours: 314,432 Ibm releases at 8 hours not adequate in CLB

8-24 hours: Not Modeled 8-24 hours: Not Modeled 2 - 8 hours: 1,367,475 Ibm analyses. This issue is being managed via
D.C. Cook's corrective actions program.

8 - 24 hours: 1,347,000 Ibm
The CLB value for release mass was

Ruptured Steam Generator 0-30 min. - 73,000 Ibm 0-30 min. - 73,000 Ibm 0-30 min. - 66,1711bm arbitrarily increased to add conservatism,
Steam Release which is not necessary for the new

analysisý
Pre-Trip Total Steam Flow New AST value represents 105% of the
PReTrip Thotl C17,200,000 Ibm/hr 17,200,000 Ibm/hr 17,153,800 Ibm/hr maximum secondary steam flow rate at
Rate Through Condenser 100% rated thermal power.

Time of Reactor Trip 120 seconds 120 seconds 101 seconds Conservatively low value chosen for New
AST value.

New AST value utilizes the accident
induced leakage rate from the proposed

Primary-Secondary Leak 150 gpd/SG 150 gpd/SG 0.25 gpm to each steam generator revision to TS 5.5.7.b.2. The CLB values
Rate represent the operational leakage from TS

3.4.13. This issue is being managed via
D.C. Cook's corrective actions program.

New AST value is consistent with the
Density Used for Leakage 62.4 Ibm/ft3 62.4 Ibm/ft3 62.3 Ibm/ft3 current reactor coolant leak rate
Volume-o-Mass Conversion monitoring program. Difference is

negligible.

The CLB value was arbitrarily increased to
Ruptured Tube Break Flow 162,000 Ibm 162,000 Ibm 146,704 Ibm add conservatism, which is not necessary

for the new analysis.
Duration of Ruptured Tube 30 minutes 30 minutes 30 minutes
Break Flow 30 minutes 30 minutesI30_minutes
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Table 5: SGTR Inputs and Assumptions
New AST Value

Input/Assumption CLB Offsite Value CLB CRH AST Value for Offslte and CRH Reason for Change

Break Flow Flashing Fraction Pre-Trip: 0% Pre-Trip: 0% Pre-Trip: 16%
Post Trip: Post Trip: Post Trip:

0-60 seconds: 12.69% 0-60 seconds: 12.69% 0-60 seconds: 16% New AST value conservatively derived
60-480 seconds: 8.12% 60-480 seconds: 8.12% 60-300 seconds: 6% from plant simulator data.

480-28 min: 5.97% 480-28 min: 5.97% 300-1200 seconds: 5%

1200 seconds-30 min: 4%

Tube uncovery was not explicitly modeled
Duration of Intact SG Tube Not Modeled Not Modeled 40 minutes in previous analysis. New AST value
Uncovery After Reactor Trip conservatively derived from plant

simulator data.

Tube Leakage Flashing Not Modeled Not Modeled 0-60 seconds: 16% See above.
Fraction During Uncovery

60- 300 seconds: 6%

300-1200 seconds: 5%

1200 seconds-40 min: 4%
Justification for termination of steam

Time to Cool RCS to 212F 8 hours 8 hours 24 hours releases at 8 hours not adequate in CLB
analyses. This issue is being managed via
D.C. Cook's corrective actions program.

Steam Generator Iodine Unflashed Leakage - 100 Unflashed Leakage - 100 Unflashed Leakage - 100
Partition Coefficient

Flashed Leakage - 0 Flashed Leakage 7 0 Flashed Leakage - 0

Condenser Partition 100 100 100
Coefficient 100 _100_100

Intact Steam Generator Not Modeled Not Modeled 0.2% (Particulate Partition New AST value conservatively biased
Moisture Carryover Fraction Coefficient = 500) high using plant-specific values.

Table 6: LRA Inputs and Assumptions
Input/Assumption CLB Offsite Value CLB CRH AST Value New AST Value Reason for Change
Input/Assumpti __ (Not Part of CLB) for Offsite and CRH

Fuel Rod Gap Fractions 1-131 -0.08 1-131 -0.08

Kr-85 - 0.10 Kr-85 - 0.10

Other Noble Gases - 0.05 Other Noble Gases - 0.05

Other Halogens - 0.05 Other Halogens - 0.05

Alkali Metals - 0.12 Alkali Metals - 0.12
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Table 6: LRA Inputs and Assumptions

input/Assumption CLB Offsite Value New AST Value
_ nputAssumption (Not Part of CLB) CLB CRH AST Value for Offsite and CRH Reason for Change

Percentage of Fuel Rods 11% 11%
Failed

Peaking factor not applied in CLB. This
Fuel Rod Peaking Factor Not Modeled 1.65 issue is being managed via D.C. Cook's

corrective actions program.

No. of rods exceeding 6.3 Not Modeled 150 rods in two assemblies High burnup rods modeled to allow for
kw/ft above 54 GWD/MTU flexibility in future fuel cycles.

High burnup multiplier applied Not Modeled 1.0104 High burnup rods modeled to allow for
to gap fractions flexibility in future fuel cycles.

New AST analyses model an initial steam
generator iodine release. Prior to the

Initial Steam GeneratorNot Modeled 0.1 pCi/gm Dose Equivalent 1-131 event, the specific iodine activity on the
Source Term osecondary side of the steam generators is

modeled at the Technical Specification
limit.

Iodine Chemical Form 0% aerosol, 97% elemental, 3% 0% aerosol, 97% elemental, 3%organic organic

RCS Mass 499,325 Ibm 466,141.5 Ibm New AST value conservatively biased low.

New AST values for min and max mass
Steam Generator Secondary 91,000 Ibm/SG 97,515.7 Ibm/SG are taken from same source document.
Liquid Mass The CLB value used a different calculation

as source document for mass.

New AST analyses model an initial steam
Not Used 161,000 lbm/SG generator iodine release. This value is

utilized to maximize the nuclide inventory
available.
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Table 6: LRA Inputs and Assumptions

Input/Assumption CLB Offsite Value CLB CRH AST Value New AST Value Reason for Change(Not Part of CLB) for Offsite and CRH

New AST value utilizes the accident
induced leakage rate from the proposed

Primary-Secondary Leak 150 gpdISG 0.25 gpm to each steam generator revision to TS 5.5.7.b.2. The CLB values
Rate represent the operational leakage from TS

3.4.13. This issue is being managed via
D.C. Cook's corrective actions program.

New AST value is consistent with the
Density Used for Leakage 62.4 Ibm/ft3 62.3 Ibm/ft3 current reactor coolant leak rate
Volume-o-Mass Conversion monitoring program. Difference is

negligible.

Secondary Steam Release 0 - 2 hours: 460,000 Ibm 0 - 2 hours: 460,000 Ibm Justification for termination of steam
2 - 8 hours: 1,256,000 Ibm 2 - 8 hours: 1,256,000 Ibm releases at 8 hours not adequate in CLB

analyses. This issue is being managed via
8 - 24 hours: Not Modeled 8 - 24 hours: 1,347,000 Ibm D.C. Cook's corrective actions program.

Justification for termination of steam

Time to Cool RCS to 212F 8 hours 24 hours releases at 8 hours not adequate in CLB
analyses. This issue is being managed via
D.C. Cook's corrective actions program.

Duration of SG Tube Tube uncovery was not explicitly modeled
Uncovery Following Reactor Not Modeled 40 minutes in previous analysis. New AST valueTrip conservatively derived from plant

simulator data.

Intact Tube Leakage Flashing Not Modeled 0-60 seconds: 16% See above.

Fraction During Uncovery

60- 300 seconds: 6%

300-1200 seconds: 5%

1200 seconds-40 min: 4%
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Table 6: LRA Inouts and Assumotions
CLB Offsite Value CLB CRH AST Value New AST Value Reason for Change
n(Not Part of CLB) for Offsite and CRH

Steam Generator Iodine Unflashed Leakage - 100 Unflashed Leakage - 100
Partition Coefficient

Flashed Leakage - 0 Flashed Leakage - 0

Steam Generator Moisture Not Modeled 0.2% (Particulate Partition New AST value conservatively biased
Carryover Fraction Coefficient = 500) high using plant-specific values.

Table 7: CRE Inputs and Assumptions
Input/Assumption CLB Offsite Value CL1 CRH AST Value New AST Value

(Not Part of CLB) for Offsite and CRH Reason for Change
Fuel Rod Gap Fractions Noble Gases - 0.10 Noble Gases - 0.10 Bromine isotopes also considered along with

lodines - 0.10 Other Halogens - 0.10 iodines in New AST analysis.
Alkali Metals - 0.12 Alkali Metals - 0.12

Percentage of Fuel Rods 10% 10%
Failed
Percentage of Fuel That 0.25% 0.25%
E~xperiences Melting
No. of rods exceeding 6.3 Not Modeled 150 rods in two assemblies High burnup rods modeled to allow for
kw/ft above 54 GWD/MTU flexibility in future fuel cycles.
High burnup multiplier applied Not Modeled 1.0104 High burnup rods modeled to allow for
to gap fractions flexibility in future fuel cycles.

Peaking factor not applied in CLB. This
Fuel Rod Peaking Factor Not Modeled 1.65 issue is being managed via D.C. Cook's

corrective actions program.
New AST analyses model an initial steam

Initial Steam Generator Iodine generator iodine release. Prior to the event,
Source Term Not Modeled 0.1 pCi/gm Dose Equivalent 1-131 the specific iodine activity on the secondaryside of the steam generators is modeled at

the Technical Specification limit.
Iodine Chemical Form - 0% aerosol, 97% elemental, 0% aerosol, 97% elemental, 3%
Secondary Release 3% organic organic
Iodine Chemical Form - 95% aerosol, 4.85% elemental, 95% aerosol, 4.85% elemental,
Containment Release 0.15% organic 0.15% organic
Containment Volume 1,062,000 ft3 1,066,352 U Difference is due to rounding.
Containment Leakage Rate TS 5.5.14.c, which establishes the allowable

containment leakage rate, is being modified
0 to 24 hours 0.25 %/day 0.18 %/day to provide analytical margin.
24 hours to 30 days 0.125 %/day 0.09 %/day

Containment Leakage 0% 0%
Filtration
Natural Deposition in
Containment Element Iodine - None Element Iodine - None

New value is permitted per Appendix H of
Aerosols - None Aerosols - 0.1 hr-1 after 24 hours RG 1.183.

I I RG 1.183.
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Table 7: CRE Inputs and Assumptions
Input/Assumption CLB Offsite Value for OffVatNew anCR Reason for ChangeInput/Assumption (Not Part of CLB) CLB CRH AST Value Offsite and CRH

Iodine/Particulate Removal by None None
Containment Sprays
RCS Mass 499,325 Ibm 466,141.5 Ibm New AST value conservatively biased low.

New AST values for min and max mass are
Steam Generator Secondary taken from same source document. The
Liquid Mass 91,000 Ibm/SG 97,515.7 lbm/SG CLB value used a different calculation as

source document for mass.
New AST analyses model an initial steam

Not Used 161,000 Ibm/SG generator iodine release. This value is
utilized to maximize the nuclide inventory
available for release.
New AST value utilizes the accident induced
leakage rate from the proposed revision to

Primary-Secondary Leak 150 gpd/SG 0.25 gpm to each steam generator TS 5.5.7.b.2. The CLB values represent the
Rate operational leakage from TS 3.4.13. This

issue is being managed via D.C. Cook's
corrective actions program.
New AST value is consistent with the currentDensity Used for Leakage 62.4 Ibm/ft3 62.3 Ibm/ft3 reactor coolant leak rate monitoring program.

Volume-o-Mass Conversion Difference is negligible.

Secondary Steam Release Fraction of 17.2E6 Ibm/hr 0 - 2 hours: 460,000 Ibm Justification for termination of steam releases
0 - 2 min: 0.35 2 - 8 hours: 1,256,000 Ibm at 8 hours not adequate in CLB analyses.

This issue is being managed via D.C. Cook's
2 - 10 min: 0.10 8 - 24 hours: 1,347,000 Ibm corrective actions program.

10 - 120 min: 0.05
120 - 480 min: 0.03

Justification for termination of steam releases
at 8 hours not adequate in CLB analyses.

Time to Cool RCS to 212F 8 hours 24 hours t hi u es n g a nage i a D.C Cooky s
This issue is being managed via D.C. Cook's

corrective actions program.
Duration of SG Tube Tube uncovery was not explicitly modeled in
Uncovery Following Reactor Not Modeled 40 minutes previous analysis. New AST value
Trip conservatively derived from plant simulator

data.

Tube Leakage Flashing Not Modeled 0-60 seconds: 16% See above.
Fraction During Uncovery

60- 300 seconds: 6%
300-1200 seconds: 5%

1200 seconds-40 min: 4%
Steam Generator Iodine Unflashed Leakage - 100 Unflashed Leakage - 100
Partition Coefficient

Flashed Leakage - 0 Flashed Leakage - 0
Steam Generator Moisture Not Modeled 0.2% (Particulate Partition New AST value conservatively biased high
Carryover Fraction NotModeled _Coefficient = 500) using plant-specific values.



Enclosure 12 to AEP-NRC-2014-65 Page 15 of 15

Table 8: WGDT Inputs and Assumptions

Input/Assumption CLB Offsite Value* CLB CRH AST Value* New Analytical Value
for Offslte and AST CRH Reason for Change

New analytical value is a
RCS Mass Not Modeled Not Modeled 275,460,950 gm conservatively high RCS mass.

Input value is required for new
Tank Volume Not Modeled Not Modeled 500 ft3 analysis and was conservativelychosen but is immaterial for

analytical conclusion.

New value is conservatively high to
Tank Release Rate Not Modeled Not Modeled 1,000,000 cfm simulate an instata uelease.

simulate an instantaneous release.

*CLB offsite and CRH dose consequence analyses for WGDT rupture used an alternate method, as described in Enclosure 9, section 3.7.

Table 9: VCT Inputs and Assumptions

New Analytical Value Reason for Change
tnput/Assumption CLB Offsite Value CLB CRH AST Value for Offslte and AST CRH

RCS Mass Not Modeled 241,000,000 gm 275,460,950 gm New analytical value is a
conservatively high RCS mass.

CLB Offsite value utilized out of
Tank Volume Liquid Volume 120 ft3 267ft3 267 t3 date information.

New input value is required for
new analysis and was

Tank Volume Vapor Volume Not Modeled 133.1 ft3 500 ft3 conservatively chosen but is
immaterial for analytical
conclusion.

New value is conservatively high
VCT Release Rate Not Modeled Not Modeled 1,000,000 cfm to simulate an instantaneous

release.

New AST analysis uses
Letdown Flow Rate 75 gpm 120 gpm 132 gpm conservatively high value from the

CNP UFSAR.

Letdown Isolation Time 15 minutes 15 minutes 15 minutes
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D. C. Cook AST Accident Analyses Meteorological Data

(The enclosed compact disc contains the meteorological data used to develop the new
on-site and off-site atmospheric dispersion (X/Q) factors)


