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

Limerick Generating Station, Units 1 & 2
Facility Operating License Nos. NPF-39 and NPF-85
NRC Docket Nos. 50-352 and 50-353 :

Subject: Request for License Amendments Related to Application of Alternative Source Term

References: (1) U. S. Nuclear Regulatory Commission, Regulatory Guide 1.183,
"Alternative Radiological Source Terms for Evaluating Design Basis
Accidents at Nuclear Power Reactors," July 2000

(2) U. 8. Nuclear Regulatory Commission Standard Review Plan 15.0.1,
“Radiological Consequence Analyses Using Alternative Source Terms,"
Revision 0, July 2000

(3) Technical Specification Task Force (TSTF) Traveler, TSTF-51, "Revise
Containment Requirements During Handling of lrradiated Fuel and Core
Alterations," Revision 2

4) Exelon/AmerGen 180-Day Response to Generic Letter 2003-01, Control
Room Habitability, December 9, 2003

Pursuant to 10 CFR 50.67, "Accident Source Term," and 10 CFR 50.90, "Application for
amendment of license or construction permit,” Exelon Generation Company, LLC (Exelon)
hereby requests an amendment to the Facility Operating Licenses listed above. The proposed
change is requested to support application of an alternative source term (AST) methodology, with
the exception that Technical Information Document (TID) 14844, “Calculation of Distance Factors
for Power and Test Reactor Sites,” will continue to be used as the radiation dose basis for
equipment qualification. This submittal has used the methods described in Regulatory Guide
1.183 (Reference 1) except for the few instances where alternative methods of compliance have
been proposed as allowed by the guidance in this reference. These alternative methods have
been fully discussed in Tables A through E in Attachment 1 of this LAR.

On December 23, 1999, the NRC published regulation 10 CFR 50.67 in the Federal Register.
This regulation provides a mechanism for operating license holders to revise the current
accident source term used in design-basis radiological ana'ys=s with an AST. Regulatory
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guidance for the implementation of AST is provided in Reference 1. This regulatory guide
provides guidance on acceptable applications of ASTs. The use of AST changes only the
regulatory assumptions regarding the analytical treatment of the design basis accidents (DBAs).

Exelon has performed radiological consequence analyses of the four DBAs that result in offsite
exposure to support a full-scope implementation of AST as described in Reference 1. The AST
analyses for Limerick Generating Station (LGS), Units 1 & 2, were performed following the
guidance in References 1 and 2.

The proposed changes to the current licensing basis for LGS that are justified by the AST
analyses include:

e TS and associated Bases revisions to increase Main Steam Isolation Valve (MSIV)
maximum allowable closure time;

« TS and associated Bases revisions to reflect the changes in the laboratory testing
acceptance criteria associated with the charcoal adsorbers in the Reactor Enclosure
Recirculation System (RERS), Standby Gas Treatment System (SGTS), and Control Room
Emergency Fresh Air System (CREFAS).

e TS change reflecting replacement of automatic initiation of the CREFAS radiation mode with
a 30-minute manual isolation.

¢ TS and associated Bases revisions to reflect lower RERS flows associated with the dose
calculation requirements.

e TS and associated Bases revisions to change the applicability requirements for the following
systems during movement of recently irradiated fuel assemblies in secondary containment
and to reflect that these systems are no longer required to be operable during core

alterations:

+ Standby Gas Treatment System,

+ Secondary Containment, and

+ Control Room Emergency Fresh Air System

+ TS and associated Bases revisions to reflect use of the Standby Liquid Control (SLC)
System to buffer suppression pool pH to prevent iodine re-evolution during a postulated loss
of coolant accident.

The proposed changes related to the applicability requirements during movement of irradiated fuel
assemblies are consistent with Technical Specification Task Force Traveler (TSTF)-51, Revision 2.
TSTF-51, Revision 2, was approved by the NRC on November 1, 1999. TSTF-51 changes the TS
operability requirements for certain engineered safety features such that they are not required after
sufficient radioactive decay has occurred to ensure that offsite doses remain within limits. Since a
portion of this license amendment request is based on TSTF-51, Exelon is committing to the
applicable provisions of Nuclear Utilities Management and Resources Council (NUMARC) 93-01,
"Industry Guideline for Monitoring the Effectiveness of Maintenance at Nuclear Power Plants,"
Revision 3, as described in TSTF-51. NUMARC 93-01 provides recommendations on the need to
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initiate actions to verify and/or re-establish secondary containment, and if needed, primary
containment, in the event of a fuel handling accident.

Exelon has been an active participant on the NEI Control Room Habitability (CRH) Task Force
and understands the NRC position regarding CRH and acknowledges the fact that Generic
Letter 2003-01 has been issued. This submittal does not directly address the CRH issue other
than to provide an increase in the assumed unfiltered inleakage value. However, Exelon has
provided a formal response to the Generic Letter (reference 4). Although an ASTM E741 tracer
gas test has not been performed to date, the assumed unfiltered inleakage value in the AST
dose analyses is equal to 100% of the full Control Room pressurization airflow in the emergency
modes of operation. With the assumed inleakage value this high, it is Exelon’s judgment that
the measured value is not reasonably expected to exceed this assumed value. Other CRH
actions have been addressed via Generic Letter response.

This request is subdivided as follows.

1. Attachment 1 provides a Description of Proposed Changes, Technical Analysis, and
Regulatory Analysis.

2. Attachment 2 provides the Markup of Technical Specification pages.

3. Attachment 3 provides the Markup of Technical Specitication Bases pages (for Information
only).

4. Attachment 4 provides the Retyped Technical Specification pages.

5. Attachment 5 provides the Retyped Technical Specification Bases pages (for Information
only).

6. Attachment 6 provides the List of Commitments resulting from the propoéed changes.

7. Attachment 7 provides a compact disk (CD) containing LGS meteorological data for the

calculation of the atmospheric dispersion factors (X/Qs). The CD also provides the PAVAN
and ARCON96 input parameters.

8. Attachment 8 provides a discussion of the technical parameters and methodologies used in
the AST calculations.

The proposed changes have been reviewed by the Plant Operations Review Committee and
approved by the Nuclear Safety Review Board in accordance with the requirements of the
Exelon Quality Assurance Program. '

Exelon requests approval of the proposed amendments by February 27, 2005. Once approved,
the amendments shall be implemented within 60 days. This implementation period will provide
adequate time for the affected station documents to be revised using the appropriate change
control mechanisms. In accordance with 10 CFR 50.91(b), Exelon is notifying the State of
Pennsylvania of this application for changes to the TS by transmitting a copy of this letter and its
attachments to the designated State Official.
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If you have any questions or require additional information, please contact Doug Walker at
(610) 765- 5726.

| declare under penalty of perjury that the foregoing is true and correct.

Respectiully,

Executed on 02 -2 7’07 W/M/XA%(

Michael P. Gallagher
- Director, Licensing and Regulatory Affairs
Mid-Atlantic Regional Operating Group

Attachments: 1. Description of Proposed Changes, Technical Analysis, and Regulatory
Analysis
2. Markup of Technical Specification pages
3. Markup of Technical Specification Bases pages (Information only)
4. Retyped Technical Specification pages
5. Retyped Technical Specification Bases pages (Information only)
6. List of Commitments
7. LGS Meteorological data (/nformation only)
8. Technical Parameters for AST Calculations

cc: H. J. Miller, Administrator, Region I, USNRC
S. Hansel, USNRC Senior Resident Inspector, LGS
G. Wunder, Senior Project Manager Limerick (acting), USNRC (by FedEx)
R. R. Janati - Commonwealth of Pennsylvania
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ATTACHMENT 1

Limerick Generating Station
Units 1 & 2

License Amendment Request
“LGS Alternative Source Term Implementation”

DESCRIPTION

PROPOSED CHANGES

BACKGROUND

TECHNICAL ANALYSIS

REGULATORY ANALYSIS

5.1 No Significant Hazards Consideration

5.2 Applicable Regulatory Requirements/Criteria
ENVIRONMENTAL CONSIDERATION

REFERENCES
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DESCRIPTION

In accordance with 10 CFR 50.67, "Accident Source Term," and 10 CFR 50.90,
“Application for amendment of license or construction permit,” Exelon Generation
Company, LLC (Exelon) requests a change to Appendix A, Technical Specifications
(TS), of Facility Operating License Nos. NPF-39 and NPF-85 for the Limerick
Generating Station (LGS), Units 1 & 2. The proposed changes are requested to
support application of an alternative source term (AST) methodology, with the
exception that Technical Information Document (TID) 14844, "Calculation of Distance
Factors for Power and Test Reactor Sites," will continue to be used as the radiation
dose basis for equipment qualification.

Radiological consequence analyses have been performed for the four bounding
Design Basis Accidents (DBAs) that result in offsite exposure (i.e., Loss of Coolant
Accident (LOCA), Main Steam Line Break (MSLB), Fuel Handling Accident (FHA),
and Control Rod Drop Accident (CRDA)) to support a full-scope implementation of
AST. The AST analyses for LGS were performed following the guidance in Regulatory
Guide 1.1883, "Alternative Radiological Source Terms for Evaluating Design Basis
Accidents at Nuclear Power Reactors” and Standard Review Plan 15.0.1,
"Radiological Consequence Analyses Using Alternative Source Terms". These
analyses have been performed using NRC approved computer codes by qualified
consultants and have had extensive cross-functional reviews and challenges by

Exelon personnel.

The proposed changes to the TS will allow LGS to apply the results of the plant-
specific AST analyses using the guidance in Regulatory Guide 1.183 and meet the
requirements of 10 CFR 50.67. Approval of this change will provide a source term
for LGS that will result in a more accurate assessment of the DBA radiological doses.
The improved dose assessment allows relaxation of some current licensing basis
requirements as described below.

This propdsed change will increase allowable Main Steam Isolation Valve (MSIV)
closure time from 5 to 10 seconds. Unplanned MSIV repairs are potential
contributors to increased outage duration and unplanned personnel exposure.

The radiological analysis includes a leakage rate of 100 scf per hour for any main
steam isolation valve and a combined maximum main steam line pathway leakage of
200 scf per hour, therefore, the current requirement to satisfy a maximum of 11.5 scf
per hour for any main steam isolation valve after restoration is being removed.

To satisfy the condition of application of AST to control the suppression pool pH
following a LOCA, LGS is proposing to use the Standby Liquid Control (SLC)
System. This requires revising the Technical Specifications applicability
requirements for the SLC system to include Operational Condition 3. Clarification is
also being made to the Surveillance Requirements section for the SLC system to
verify the value for the required weight of Boron-10, instead of using the currently
specified weight of sodium pentaborate. This is an equivalent change.

In addition, implementation of AST will no longer require secondary containment to
be established except during Operations with the Potential for Draining the Reactor
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Vessel (OPDVs) and movement of recently irradiated fuel. This proposed change
provides the flexibility of performing fuel floor activities (such as control rod blade
exchanges and fuel movements) as well as movement of large equipment through
the secondary containment boundary in support of outage activities while remaining
within all safety limits.

Other benefits of AST are the cost savings that will be achieved by reducing credited
charcoal efficiencies in accident analyses. This additional margin will extend
available charcoal life by changing methy! iodine penetration acceptance criteria and
will result in less frequent charcoal filter regeneration. HEPA efficiency credit
reductions provide additional operating margin, but no reduction in test acceptance
criteria are proposed. These benefits apply to the Reactor Enclosure Recirculation
System (RERS), Standby Gas Treatment System (SGTS), and the Control Room
Emergency Fresh Air System (CREFAS).

Adopting the AST methodology may also support future evaluations and license
amendments.

PROPOSED CHANGES

The proposed changes related to the applicability requirements during movement of
irradiated fuel assemblies are consistent with Technical Specification Task Force
Traveler (TSTF)-51, "Revise Containment Requirements During Handling of Irradiated
Fuel and Core Alterations," Revision 2. The NRC approved TSTF-51 on October 15,
1999. TSTF-51 changes the TS operability requirements for engineered safety
features such that they are not required after sufficient radioactive decay has occurred
to ensure that offsite doses remain within limits.

Since a portion of this license amendment request is based on TSTF-51, Exelon is
committing to the applicable provisions of Nuclear Utilities Management and Resources
Council (NUMARC) 93-01, "Industry Guideline for Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants,” Revision 3, as described in TSTF-51.
NUMARC 93-01 provides recommendations on the need to initiate actions to verify
and/or re-establish secondary containment, and if needed, primary containment, in the
event of a fuel handling accident.

Proposed changes to the Technical Specifications resulting from this submittal are
summarized below:

TS Section 1.0, "Definitions”

The proposed change revises the definition of DOSE EQUIVALENT 1-131in TS
Definition 1.9 to replace the word “thyroid" with “inhalation committed effective dose
equivalent (CEDE)” and to add a reference to “Table 2.1 of Federal Guidance Report
11, Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion, ORNL, 1989, as
described in Regulatory Guide 1.183".

TS Section 1.0, "Definitions”
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The proposed change adds the definition of RECENTLY IRRADIATED FUEL as TS
Definition 1.35. RECENTLY IRRADIATED FUEL is fuel that has occupied part of a
critical reactor core within the previous 24 hours. Subsequent definitions in this
section are renumbered to reflect this addition.

TS Section 3/4 1.5, “Standby Liquid Control (SLC) System"

The proposed change revises the Applicability of TS Section 3.1.5 to include
Operational Condition 3 for the SLC system. This change implements AST
assumptions regarding the use of the SLC System to control the suppression pool
pH following a LOCA involving significant fission product release. Action 3.1.5 has
been revised to include action statements for inoperable SLC equipment in
Operational Condition 3, which can include going to COLD SHUTDOWN. SR
4.1.5.b.2 is revised to reflect the Boron-10 weight requirement that is equivalent to
the current requirements for Sodium Pentaborate at 29% enrichment.

TS Section Tables 3.3.2-1, “Isolation Actuation Instrumentation Action Statements”

The proposed change revises Table Notation (*) for TS Table 3.3.2-1 by: 1) replacing
the term “irradiated fuel” with “RECENTLY IRRADIATED FUEL;"” 2) removing
"refueling area," since secondary containment can consist of the common refueling
area and the Reactor Enclosure zones; and 3) deleting the “during CORE
ALTERATIONS?” criteria. The table notation applies to the applicable operation
conditions for the Refueling Area Unit 1 and Unit 2 Ventilation Exhaust Duct
Radiation — High and the Refueling Area Manual isolation instrumentation. These
changes are consistent with TSTF-51.

TS Section Table 4.3.2.1-1, “Isolation Actuation Instrumentation Surveillance
Requirements”

The proposed change revises Table Notation (*) for TS Table 4.3.2.1-1 by:

1) replacing the term “irradiated fuel” with “RECENTLY IRRADIATED FUEL;”

2) removing "refueling area," since secondary containment can consist of the
common refueling area and the Reactor Enclosure zones;” and 3) deleting the
“during CORE ALTERATIONS?” criteria. The table notation applies to the operation
conditions for which surveillance is required for the Refueling Area Unit 1 and Unit 2
Ventilation Exhaust Duct Radiation — High and the Refueling Area Manual isolation
instrumentation. These changes are consistent with TSTF-51.

TS Section Table 3.3.7.1-1, "Radiation Monitoring Instrumentation”

The proposed change revises Table Notation (*) for TS Table 3.3.7.1-1 by replacing
the term “irradiated fuel” with “RECENTLY IRRADIATED FUEL” and adding the
criteria “or during operations with a potential for draining the reactor vessel with the
vessel head removed and fuel in the vessel”. The table notation applies to the
applicable operation conditions for the Main Control Room Normal Fresh Air Supply
Radiation Monitor. In addition, the Main Control Room Normal Fresh Air Supply
Radiation Monitor is no longer applicable to Operational Condition 5 and is only
required as an Alarm function only. The trip function is being removed.
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TS Section Table 4.3.7.1-1, "Radiation Monitoring Instrumentation Surveillance
Requirements”

The proposed change revises Table Notation (*) for TS Table 4.3.7.1-1 by replacing
the term “irradiated fuel” with “YRECENTLY IRRADIATED FUEL” and adding the
criteria “or during operations with a potential for draining the reactor vessel with the
vessel head removed and fuel in the vessel”’. The table notation applies to the
operation conditions for which surveillance is required for the Main Control Room
Normal Fresh Air Supply Radiation Monitor. In addition, the Main Control Room
Normal Fresh Air Supply Radiation Monitor is no longer applicable to Operational
Condition 5.

TS Section 3.4.7 and 4.4.7, "Main Steam Isolation Valves (MSIV)*

The proposed change revises Limiting Condition for Operation 3.4.7 to increase the
MSIV maximum closing time from “less than or equal to 5 seconds” to “less than or
equal to 10 seconds”. Additionally, the proposed change also revises the
Surveillance Requirement 4.4.7 to increase the MSIV {ull closure from “between 3
and 5 seconds” to “between 3 and 10 seconds”.

TS 3.6.1.2, Restore Action c., “Primary Containment Leakage”

The proposed change revises the action statement to restore “the leakage rate to
<100 scf per hour for any MSIV that exceeds 100 scf per'hour.” The current restore
value is < 11.5 scf per hour, for any MSIV that exceeds 100 scth, based on the
existing radiological analysis.

TS Section 3.6.5.1.2, "Refueling Area Secondary Containment Integrity”

The proposed change deletes “OPERATIONAL CONDITION *” in the Applicability
section of TS 3.6.5.1.2 and the corresponding explanation is relocated from the
bottom of the page. Additionally, the Applicability and Action Statements are revised
by replacing the term “irradiated fuel” with “RECENTLY IRRADIATED FUEL" and
deleting reference to “CORE ALTERATIONS".

TS Section 3.6.5.2.2, "Refueling Area Secondary Containment Automatic Isolation
Valves"

The proposed change deletes the “OPERATIONAL CONDITION *" in the
Applicability section of TS 3.6.5.2.2 and the corresponding explanation is relocated
from the bottom of the page. Additionally, the Applicability and Action Statements
are revised by replacing the term “irradiated fuel” with “RECENTLY IRRADIATED
FUEL" and deleting reference to “CORE ALTERATIONS".

TS Section 3.6.5.3, "Standby Gas Treatment System — Common System®

The proposed change deletes the (*) in the Applicability and Action section of TS
3.6.5.3 and the corresponding explanation is relocated from the bottom of the page.
Additionally, the Applicability section and Action Statements a.2 and b. are revised
by replacing the term “irradiated fuel” with “RECENTLY IRRADIATED FUEL” and
deleting references to “CORE ALTERATIONS". The action statement b. is being
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revised to only be applicable to handling of recently irradiated fuel in the secondary
containment, or during operations with a potential for draining the reactor vessel.

TS Section 4.6.5.3, “Standby Gas Treatment System — Common System”

The charcoal adsorber sample acceptance criteria for the methyl iodide penetration
tests in Surveillance Requirements 4.6.5.3.b.2 and 4.6.5.3.c has been increased
from less than 0.5% to less than 1.25%.

TS Section 4.6.5.4, "Reactor Enclosure Recirculation System"

The proposed change relaxes the following Surveillance Requirements (SR) related
to the RERS charcoal adsorbers as shown:

+ SR 4.6.5.4.ato annotate a flow range through the HEPA filters of a minimum of
30,000 cfm through the HEPA filters

« SR 4.6.5.4.b.1 to clarify that the in-place penetration test is performed at the
rated flow rate (60,000 cfm + 10%) instead of annotating a specific flow of 60,000

cfm + 10%.

» SR 4.6.5.4.b.2 to verify at least once per 24 months, or (1) after structural
maintenance on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any communicating ventilation zone, that a
laboratory analysis of a representative carbon sample obtained shows methyi
iodide penetration of less than 15% rather than 2.5%. .

» SR 4.6.5.4.b.3 to verify a subsystem flow rate within a range of 30,000 to 66,000
cfm.

« SR 4.6.5.4.c to verify after 720 hours of operation, that a laboratory analysis of a
representative carbon sample shows methyl iodide penetration of less than 15%
rather than 2.5%.

« SR 4.6.5.4.d.1 to clarify that the in-place penetration test is performed at the
rated flow rate (60,000 cfm + 10%) instead of annotating a specific flow of 60,000
cfm + 10%.

« SR 4.6.5.4.e to clarify that the in-place penetration test is performed at the rated
flow rate (60,000 cfm + 10%) instead of annotating a specific flow of 60,000 cfm
+ 10%.

+ SR 4.6.5.4.1 to clarify that the in-place penetration test is performed at the rated
flow rate (60,000 cfm + 10%) instead of annotating a specific flow of 60,000 cfm
+ 10%. ‘

TS Section 3.7.1.2, “Emergency Service Water System - Common System”

The proposed change expands the definition of the (*) to include “handling
RECENTLY IRRADIATED FUEL in the secondary containment and during
operations with a potential for draining the reactor vessel” (consistent with TSTF-51).
Additionally, the (*) in the LCO, the Applicability section and Action c. of TS 3.7.1.2 is
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deleted and the cortesponding explanation is relocated from the bottom of the
applicable page.

TS Section 3.7.1.3, “Uitimate Heat Sink”

The proposed change expands the definition of the (*) to include “handling
RECENTLY IRRADIATED FUEL in the secondary containment and during
operations with a potential for draining the reactor vessel” (consistent with TSTF-51).
Additionally, the reference to OPERATIONAL CONDITION (*) in the Applicability
section and Action c. of TS 3.7.1.3 is deleted and the corresponding explanation is
relocated from the bottom of the page.

TS Section 3.7.2, "Control Room Emergency Fresh Air Supply System — Common
System " - ‘

- Applicability Section - the proposed change expands the definition of the (*) to
include “when handling RECENTLY IRRADIATED FUEL in the secondary
containment, or during operations with a potential for draining the reactor vessel”
(consistent with TSTF-51). Additionally, the (*) in the Applicability section is
deleted and the corresponding explanation is relocated from the bottom of the
page.

- Action b. — the operational condition is revised to expand the definition of the (*)
to include “when handling RECENTLY IRRADIATED FUEL in the secondary
containment, or during operations with a potential for draining the reactor vessel”
(consistent with TSTF-51). Additionally, the (*) in the Applicability section is
deleted and the corresponding explanation is relocated from the bottom of the
page.

- Action b.2 — the action statement is revised by replacing the term “irradiated fuel”
with “RECENTLY IRRADIATED FUEL" and deleting reference to “CORE
ALTERATIONS”.

- Action ¢ — the reference to Operational Condition (*) is deleted and the action has
been incorporated into Action b.2.

- Notation (*) at the bottom of the page is deleted and included in the applicable
sections.

TS Section 4.7.2, "Control Room Emergency Fresh Air Supply System — Common
System” ’

The proposed change relaxes the following Surveillance Requirements (SR) related
to the charcoal adsorbers as shown:

» The charcoal adsorber sample acceptance criteria for the methyl iodide
penetration tests in Surveillance Requirements 4.7.2.c.2 and 4.2.7.d has been
increased from less than 2.5% to less than 10%.

» The proposed change revises SR 4.7.2.e.3 to only require verification of the
manual initiation of the radiation mode of CREFAS and removes reference to the
outside air intake high radiation mode.
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TS Section 3.8.1.2, “AC Sources — Shutdown”

The proposed change expands the definition of the (*) to include “when handling
RECENTLY IRRADIATED FUEL in the secondary containment or during operations
with a potential for draining the reactor vessel" (consistent with TSTF-51).
Additionally, the (*) in the Applicability section of TS 3.8.1.2 is deleted and the
corresponding explanation is relocated from the bottom of the page.

TS Section 3.8.2.2, “DC Sources - Shutdown”

The proposed change expands the definition of the (*) to include “when handling
RECENTLY IRRADIATED FUEL in the secondary containment or during operations
with a potential for draining the reactor vessel” (consistent with TSTF-51).
Additionally, the (*) in the Applicability section of TS 3.8.2.2 is deleted and the
corresponding explanation is relocated from the bottom of the page. The statement
in TS 3.8.2.2 Action c. is revised to change "irradiated fuel" to "RECENTLY
IRRADIATED FUEL."

TS Section 3.8.3.2 “Electrical Power Systems, Distribution - Shutdown”

The proposed change expands the definition of the (*) to include “when handling
RECENTLY IRRADIATED FUEL in the secondary containment or during operations
with a potential' for draining the reactor vessel” (consistent with TSTF-51).
Additionally, the (*) in the Applicability section of TS 3.8.3.2 is deleted and the
corresponding explanation is relocated from the bottom of the page. The statement
in TS 3.8.3.2 Actions a. and b. are revised to change "irradiated fuel" to "RECENTLY

IRRADIATED FUEL."

BACKGROUND

On December 23, 1999, the NRC published regulation 10 CFR 50.67 in the Federal
Register. This regulation provides a mechanism for operating license holders to
revise the current accident source term used in design-basis radiological analyses
with an Alternate Source Term (AST). Regulatory guidance for the implementation
of AST is provided in Regulatory Guide 1.183, “Alternative Radiological Source
Terms for Evaluating Design Basis Accidents at Nuclear Power Reactors”, July 2000
(Reference 7.2). This regulatory guide provides guidance on acceptable applications
of ASTs. The use of AST changes only the regulatory assumptions regarding the
analytical treatment of the design basis accidents (DBAs).

The fission product release from the reactor core into containment is referred to as
the "source term,” and it is characterized by the composition and magnitude of the
radioactive material, the chemical and physical properties of the material, and the
timing of the release from the reactor core. Since the publication of U.S. Atomic
Energy Commission Technical Information Document, TID-14844, Calculation of
Distance Factors for Power and Test Reactor Sites (Reference 7.1), significant
advances have been made in understanding the composition and magnitude,
chemical form, and timing of fission product releases from severe nuclear power
plant accidents. Many of these insights developed out of the major research efforts
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started by the NRC and the nuclear industry after the accident at Three Mile Island.
NUREG-1465 (Reference 7.4) was published in 1995 with revised ASTs for use in
the licensing of future Light Water Reactors (LWRs). The NRC, in 10 CFR 50.67,
later allowed the use of the ASTs described in NUREG-1465 at operating plants.
This NUREG represents the result of decades of research on fission product release
and transport in LWRs under accident conditions. One of the major insights
summarized in NUREG-1465 involves the timing and duration of fission product
releases.

The five release phases representing the progress of a severe accident in a LWR are
described in NUREG-1465 as: .

Coolant Activity Release
Gap Activity Release
Early In-Vessel Release
Ex-Vessel Release

Late In-Vessel Release

OO~

Phases 1, 2, and 3 are considered in current DBA evaluations; however, they are all
assumed to occur instantaneously. Phases 4 and 5 are related to severe accident
evaluations. Under the AST, the coolant activity release is assumed to occur
instantaneously and end with the onset of the gap activity release.

The requested license amendment involves a full-scope application of the AST,
addressing the composition and magnitude of the radioactive material, its chemical
and physical form, and the timing of its release as described in Regulatory Guide
1.183.

Exelon has performed radiological consequence analyses of the four DBAs that
result in the most significant offsite exposures (i.e.. LOCA, MSLB, FHA, and CRDA).
These analyses were performed to support full scope implementation of AST. The
AST analyses have been performed in accordance with the guidance in Regulatory
Guide 1.183 and NRC Standard Review Plan 15.0.1, “Radiological Consequence
Analyses Using Alternative Source Terms™ (Reference 7.3). The implementation
consisted of the following steps:

. Identification of the AST based on plant-specific analysis of core fission product
inventory,

. Calculation of the release fractions for the four DBAs that result in the most
significant control room and offsite doses (i.e., LOCA, MSLB, FHA, and CRDA),

. Analysis of the atmospheric dispersion for the radiological propagation
pathways,

. Calculation of fission product deposition rates and transport and removal
mechanisms,

. Calculation of offsite and control room personnel Total Effective Dose
Equivalent (TEDE) doses, and
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e Evaluation of suppression pool pH to ensure that the iodine deposited into the
suppression pool during a DBA LOCA does not re-evolve and become airborne

as elemental iodine.
The analysis assumptions for the transport, reduction, and release of the radioactive

material from the fuel and the reactor coolant are consistent with the guidance
provided in applicable appendices of Regulatory Guide 1.183 for the four analyzed

DBAs.

Accordingly, Exelon, as a holder of an operating license issued prior to January 10
1997, is requesting the use of AST for several areas of operational relief for systems
used in the event of a Design Basis Accident (DBA), and without crediting the use of
certain previously assumed safety systems/functions.

TECHNICAL ANALYSIS

Evaluation

Scope

Accident Radiological Consequence Analyses .

The DBA accident analyses documented in the LGS UFSAR that could potentially
result in control room and offsite doses were addressed using methods and input
assumptions consistent with AST. The following DBAs were addressed:

e  CRDA, UFSAR Section 15.4.9;

J MSLB, UFSAR Section 15.6.4;

. LOCA, UFSAR Section 15.6.5; and

. FHA, UFSAR Section 15.7.4.

The analyses were performed in accordance with Regulatory Guide 1.183 to confirm
compliance with the acceptance criteria presented in 10 CFR 50.67.

NUREG-0737, ltem 11.B.2

Exelon has determined that continued compliance will be maintained with NUREG-
0737, Item [1.B.2, "Design Review of Plant Shielding and Environmental Qualification
of Equipment for Spaces/Systems Which May be Used in Post-Accident Operations."

The source term associated with environmental qualification of equipment will remain
consistent with previous commitments under 10 CFR 50.49.
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Method of Evaluation

Fission Product Inventory

Pre-AST core source terms were determined based on TID-14844 methodology.
That is, inventory was based on the fission product equilibrium based on U-235
fission product yields and isotopic decay constants. In accordance with Regulatory
Guide 1.188, this simplified approach is replaced with ORIGEN 2.1 (Reference 7.5)
methodology used to determine core inventory. This program provides a more
complete and accurate simulation of isotopic buildup and depletion, including
consideration of fission product yields from all isotopes, and activation as well as

decay.

The current licensed thermal power level at Limerick is 3458 MWt. These source
terms were evaluated at end-of-cycle and at beginning of cycle (100 effective full
power days (EFPD) to achieve equilibrium) conditions and worst-case inventory used
for the selected isotopes. These values were then divided by power level to obtain
activity in units of Ci/MWt. Accident analyses are based on a 3527 MWt power level
that includes the current accident analysis design basis allowance for instrument
uncertainty.

Source terms were based on a 2-year fuel cycle with a nominal 711 EFPD per cycle.
These source terms were developed using ORIGEN 2.1. The values extracted from
the ORIGEN 2.1 runs generated for Peach Bottom, which are also applicable to
Limerick, and are for the standard 60-isotope RADTRAD (Reference 7.6) library
except that the activation products Co-58 and Co-60 used RADTRAD default library

values.

The reactor coolant fission product inventory for MSLB analysis was based on the
Technical Specification limits in terms of Dose Equivalent I-131 (the concentration of
I-131 that alone would produce the same dose as the quantity and isotopic mixture of
1-131, 1-132, 1-133, |-134, and [-135 actually assumed), using inhalation Committed
Effective Dose Equivalent (CEDE) dose conversion factors from Federal Guidance
Report 11 (Reference 7.15) as described in Regulatory Guide 1.183.

Radiological Consequence

New Design Analyses were prepared for the simulation of the radionuclide release,
transport, removal, and dose estimates associated with the postulated accidents

listed in Section 4.1.1.1.

The RADTRAD computer code was used for these'analyses. The RADTRAD
program is a radiological consequence analysis code used to estimate post-accident
doses at plant offsite locations and in the control room. The RADTRAD code is

publicly available and is used by the NRC in safety reviews.

Oftsite exclusion area boundary (EAB) and low population zone (LPZ) atmospheric
dispersion factors (X/Qs) were calculated using the guidance of Regulatory Guide
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1.145 (Reference 7.7) and the PAVAN computer code (Reference 7.8). This code
has been used by the NRC in safety reviews.

The X/Q values resulting at the Control Room Intake were calculated using the NRC-
sponsored computer codes ARCON96 (Reference 7.9), consistent with the
procedures in Regulatory Guide 1.194 (Reference 7.19).

Figure 1 shows the “Layout of Release Points for LGS.”

Airborne radioactivity drawn into the control room envelope results in both internal
and external dose components that are used in the TEDE dose calculation. The
noble gas inventory within the control room is the main contributor to the gamma ray
whole body (i.e., external) dose component of the TEDE; the non-noble gas
radionuclides, principally iodines, contribute to the internal organ dose component

via the inhalation pathway.

Regulatory Guide 1.183, Section 4.1.1 states, the dose calculations should
determine the TEDE and that TEDE is the sum of the committed effective dose
equivalent (CEDE) from inhalation and the deep dose equivalent (DDE) from
external exposure. Section 4.1.2 of the Regulatory Guide further explains that the
exposure-to-CEDE factors for inhalation of radioactive material should be derived
from the data provided in ICRP Publication 30, “Limits for Intakes of Radionuclides
by Workers” and that Table 2.1 of 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 NRGC staff. The factors in the column headed “effective” yield
doses corresponding to the CEDE.

In a similar fashion, Section 4.1.4 of the Regulatory Guide emphasizes that the DDE
should be calculated assuming submergence in semi-infinite cloud assumptions with
appropriate credit for attenuation by body tissue. The DDE is nominally equivalent to
the effective dose equivalent (EDE) from external 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 lll.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.

LGS post-LOCA direct shine dose from sources outside of the control room is
dominated by a Unit 1 14" diameter core spray pipe, located 18 inches from the 36-
inch thick shield wall between the control room and the Reactor Enclosure.

* The dose from the pipe has been re-evaluated based on AST-based ECCS fluid
radionuclide concentrations integrated over the accident duration with standard
control room occupancy credit for the 1 to 4 day and 4 to 30 day periods. Based
on a review of functions required and occupancy demand near this source, it is
expected that locations within the 0.22 rem isodose line can be managed by
administrative controls to within this dose criterion. The 0.22 rem value is used
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to characterize direct dose for the remainder of the control room. Generally, the
cabinets within or near this isodose line are only needed at most for periodic
monitoring, and do not require continuous operator attention.

Other sources were examined and the only external source of significance was from
an RHR line located in the reactor enclosure approximately 50 feet from the control
room shield wall. This source contributes an additional 0.12 rem. Other sources

such as reactor enclosure airborne and external cloud and RERS, SGTS, and
CREFAS filters are negligible because of shielding, distance or both.

Inputs and Assumptions

Accident Radiological Consequence Analyses

Release Mode

Releases were evaluated for full power conditions. The power level used is as
described in Section 4.2.1 above for each event evaluated.

Onsite Meteorological Measurements Program

The LGS meteorological measurement program meets the guidelines of Regulatory
Guide 1.23 (Safety Guide 23), “Onsite Meteorological Programs” (Reference 7.11).
The tower base areas are on natural surfaces (e.g., short natural vegetation) with
towers free from obstructions and micro-scale influences. This ensures that data is
representative of the overall site area. The program consists of monitoring wind -
direction, wind speed, temperature, and precipitation. The method used for
determining atmospheric stability is delta temperature (T), which measures the
venrtical temperature difference. These data, referenced in ANSI/ANS-2.5-1984
(Reference 7.10), are used to determine the meteorological conditions prevailing at

the plant site.

The main meteorological weather tower (Tower 1) located at Weather Station No. 1is a
280-foot tower situated approximately 3000 feet NW of the LGS structure vents. Tower
1 is also located approximately 2000 feet NNW of the center of the Unit 1 cooling tower
location and approximately 2400 feet NW of the center of the Unit 2 cooling tower
location. Grade elevation at Weather Station No. 1 is el 250' mean sea level (MSL).

Meteorological weather tower (Tower 2) located at Weather Station No. 2 is a 310-foot
tower situated approximately 2100 feet west of the LGS structure vents. Tower 2 is
also located approximately 1950 feet WSW of the center of the Unit 1 cooling tower
location, and approximately 2600 feet WSW of the center of the Unit 2 cooling tower

location.

The wind instruments on both towers are mounted on retractable booms extending
upwind 10'-0" west of Tower 1 (WNW of Tower 2). Each face of the triangular towers
is 3'-6" inches wide. The temperature sensors are located in aspirators and are 2'-0"

from the tower.
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All sensors and related equipment are calibrated according to written procedures
designed to ensure adherence to Regulatory Guide 1.23 guidelines for accuracy.
Calibrations occur at least every six (6) months, with component checks and
adjustments performed as required.

Inspections and maintenance of all equipment is accomplished in accordance with
procedures based on the instrument manufacturer's manuals. This inspection
occurs at least once per week by qualified technicians capable of performing
maintenance if required. In the event that the required maintenance could affect the
instrument’s calibration, another calibration is performed prior to returning the
instrument to service.

Data from the towers are digitized and transmitted to the control room and to an on-
site computer for archive storage. Periodically. all digital and analog data are sent to
the approved meteorological monitoring consultant for data processing and analysis.
The digital data acquisition systems are remotely interrogated by the consultant to
perform a daily quality check on system performance with the objectlve of identifying
potentlal problems and to notlfy plant personnel as soon as possible in order to
minimize down-time. This is performed each working day. All analog chart data are
subject to a quality check by the consultant. This quality check consists of time
continuity, instrument malfunction, inking problems, directional switching problems,
negative speeds, missing data, and digital’analog correlation.

Data are compared with other site or regional data for consistency. If deviations
occur, they are evaluated and dispositioned as appropriate. Site instrument
technicians perform additional checks weekly on the instruments and collect charts

for storage.

Meteorological data utilized for the calculation of new atmospheric dispersion
coefficients (X/Qs) were selected from the huistorical record of the Station
meteorological monitoring tower network. Monitoring records dating back to 1972
and extending through 2002 for Tower 1 (primary tower) and Tower 2 (backup tower)
were evaluated. It was desired that this calculation be based upon the continuous 5-
year period that constitutes the highest Tower 1 data recovery. The period 1996-
2000 was selected because it satisfies the requirements above and it represents the
most complete and accurate data set that would be representative of the site
meteorologlcal data. The data was reviewed to ensure instrumentation problems
and missing or anomalous observations do not affect the validity of the data. This is
consistent with the NRC staff's guidance in Regulatory Guide 1.194 that considers
five years of hourly observations to be representative of long-term trends.
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Tower 2 data were used only for substitution of any miséing Tower 1 data as follows:

Limerick Meteorological Tower Instrument Levels
(Elevation above subject tower grade)

Tower 1 (primary) Tower 2 (backup)
Wind Speed:
Elevation 1 30 ft 159 ft
Elevation 2 175 ft 304 ft
Wind Direction:
Elevation 1: 30 ft 159 ft
Elevation 2: 1751t 304 ft

The meteorological vendor has illustrated that the Tower 2 delta temperature data
are sufficiently representative to be substituted for the Tower 1 delta temperature
data; however, since the Tower 1 and Tower 2 delta temperature height intervals
differ from each other somewhat, and also since for all years shown, the primary
Tower 1 has data recovery rates well above the NRC'’s 90 percent requirements, it
was deemed unnpecessary to make such substitutions.

Hereinafter, the Tower 1 ARCON96 meteorological input .database with applicable
Tower 2 values substituted for missing Tower 1 values as indicated above will be
identified as the “Tower 1 Modeling Database”.

The designation of ‘calm’ is made to all'wind speed observations 0.5 mph or less.
The higher of the starting speeds of the wind vane and anemometer equipment on
each of the towers (i.e. 0.5 mph) was used as the threshold for calm winds per
Regulatory Guide 1.145, Section 1.1.

Recorded meteorological data are used to generate joint frequency distributions of
wind direction, wind speed, and atmospheric stability class used to provide estimates
of airborne concentrations of gaseous effluents and projected offsite radiation dose.
Better than 90% data recovery is attained from each measuring and recording

system.

A computerized spreadsheet was used to convert hour-by-hour delta-T data values
recorded in “°F¥, as measured over a height range specified in “feet”, into “delta-
T/height” values in units of “°C/100 meters“, which were then assigned the
appropriate hourly stability class values as prescribed by Safety Guide 23. The
narrow interval delta-T was used in the determination of the ground-level releases
associated with LGS. Also, in order to provide wind speed data compatible with the
ARCONS96 input requirement for “wind speed times 10", raw wind speed values were
reformatted within the spreadsheet by appropriately adjusting the decimal in the wind
speed data, as applicable.

Wind roses and joint frequency distributions were reviewed for meteorological and
climatological reasonableness and found to be acceptable prior to use. A review
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was also conducted on épecific hourly data prior to the execution of the atmospheric
dispersion calculations in PAVAN and ARCONS96. This consisted of manual spot
checks of the spreadsheet reformatted data in comparison with the raw data
provided by the vendor.

The LGS North and South Stacks are executed by ARCONS96 as a vent release. As
depicted in Attachment B, both stacks have a height of 416 ft MSL (199 ft above
grade floor elevation). The stacks are located between Reactor Enclosures 1 and 2
with the North Stack situated on the north face of the buildings and the South Stack
on the south face of the buildings. These stacks are less than 2.5 times the 194.75 ft
high Reactor Enclosures (i.e., the highest adjacent building), and therefore, per
Regulatory Guide 1.145, they are modeled as a ‘vent’ release.

Both the North and South Stacks are conservatively assumed to have a zero (0)
flow, for which ARCONB96 requires that the exit velocity and stack diameter each be
assigned an input value of zero (0). Per Regulatory Guide 1.194, Table A-2, the
actual building vertical cross-sectional area perpendicular to the wind direction must
be utilized; therefore, the Reactor Enclosures’ combined vertical cross-sectional area
of 5851 m? (calculated as height = 59.4 m, and w = 98.5 m), was input into
ARCONGS6 to account for wake effects.

Transport Mode

Atmospheric dispersion coefficients were calculated, for the identified release paths,
based on site-specific meteorological data collected between 1996 through 2000
based on the current Regulatory Guide 1.145. The new dispersion coefficients
developed represent a change to those used in the current UFSAR analyses. The
offsite location values currently in the UFSAR are based on an early draft of
Regulatory Guide 1.145.

The inleakage of unfiltered air into the control room occurs through the control room
boundary, system components, and backflow at the control room doors as a result of
ingress to or egress from the control room.

During the radiation mode of operation, the control room ventilation system supplies
525 cfm of filtered, outdoor air to maintain the control room at 0.1-inch water column
positive pressure with respect to the adjacent areas. Intentionally admitting outdoor
air into the control room facilitates reduction of infiltration through the control room
boundary by assuring that air is exfiltrating from the zone at an adequate velocity
(i.e., a velocity through the control room boundary to develop and maintain a
pressure of 0.1-inch water column).

Automatic initiation of the radiation isolation mode is no longer credited, and manual
action within 30 minutes is assumed to initiate CREFAS. During the initial 30
minutes the normal 2100 cfm of unfiltered intake is used along with an assumed
additional 525 cfm of unfiltered inleakage. Since the Chlorine isolation mode could
be in operation due to testing, manual transfer to the radiation isolation mode would
be required. Therefore, for added conservatism, indefinite operation in the chlorine
isolation mode is evaluated. This condition was demonstrated to be bounded by the
results with the radiation isolation mode initiated at 30 minutes.
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During the radiation isolation mode, infiltration through the control room boundary is
initially negligible because the control room will be at a positive pressure at the time
of system isolation. Infiltration following isolation is assumed to be 525 cfm of
unfiltered inleakage, which includes impacts of ingress and egress. The opening and
closing of boundary doors can induce infiltration to the control room. However, air in-
flow due to ingress and egress at LGS is minimized by the use of the door seals
applied by the operators in the event of a LOCA. Installation of these seals is

controlled by procedure.

The infiltration through the system components located outside the control room
occurs through joints and seams in the ductwork, around damper shafts, through
joints and penetrations in the air-handling units, and through the dampers that isolate
the control room from non-habitable areas. The inleakage has not yet been
measured via tracer gas testing. However, a tracer gas test is being scheduled as
indicated in the response to Generic Letter 2003-01. This AST analysis assumes a
value of 525 c¢fm and is a conservative estimate that should easily pass a tracer gas
test since no driving force greater than the supplied intake would be expected. In the
event that the tracer gas test indicates inleakage greater than 525 cfm, repairs would
be implemented or recalculation performed in a timely manner to ensure control
room operator doses remain within the acceptable levels described in 10CFR50.67
and General Design Criteria (GDC) 18.

Potential adverse interactions between the control room and adjacent zones that
could allow the transfer of radioactive gases into the control room are minimized by
maintaining the control room at a positive pressure of 0.1 inch water column with
respect to adjacent areas during emergency pressurized modes. In the chlorine
isolation mode (toxic gas), the control room is maintained at a neutral pressure.
During this mode, 525 cfm (normal emergency mode flow rate) is assumed to enter
the control room unfiltered.

The standard breathing rates and occupancy factors used for control room personnel
dose assessments and for the offsite personnel are shown in Table 1, Personnel

Dose Inputs.

Removal Mode

Removal mechanisms are included in the applicable event-specific discussions.

LOCA Inputs and Assumptions

The key inputs and assumptions used in this analysis are included in Tables 2a
through 5. These inputs and assumptions are grouped into three main categories:
release, transport, and removal.

LOCA Release Inputs

Design basis Primary Containment leakage is assumed to be controlled to a L, rate
of 0.5% per day. For RADTRAD radioactivity transport analysis this leak rate will be
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used for the first 24 hours, and then reduced by 50% thereafter as allowed by
Regulatory Guide 1.183, based on containment pressure reductions.

The entire leakage is treated as being into the secondary containment as discussed
in Section 6.2 of the LGS UFSAR. For analytical purposes, the secondary
containment used in the LOCA analysis refers to the reactor enclosure volume.
However, secondary containment could also encompass the refueling area. Using
only the reactor enclosure volume provides conservatism. Due to the RERS
recirculation fans operating after 3 minutes, credit is taken for 50% mixing in
Secondary Containment. Conservatively, no credit is taken for RERS filtration during
the drawdown period.

The exhaust from Secondary Containment is filtered through the SGTS filter trains,
following a 15.5-minute drawdown period. After drawdown, SGTS HEPA and
charcoal filters are available to reduce the release activity. The North Stack release
point is treated as a zero velocity vent release (ground level equivalent) for Control
Room X/Q determination, and as ground level release for offsite dose assessment.
Therefore, effectively, no elevated release is credited.

Based on the design and operation of the Containment Atmospheric Control System,
and the Primary Containment Instrument Gas (PCIG) System, LGS does not
routinely purge primary containment during power operations. Therefore, releases
from containment purging prior to isolation during a DBA-LOCA are not considered.
High volume purging is generally only used for inerting and de-Inerting for outages.
Low volume purge lines are available for pressure or oxygen concentration control,
and the PCIG System draws gas from the drywell for instrument gas to minimize
pressure buildup.

Secondary containment bypass leakage potential has previously been evaluated.
These conclusions continue to apply with application of AST. The only bypass
leakage paths are Containment Penetrations 7 (Primary Steam) and 8 (Primary
Steam Line Drain). Because of the use of the MSIV Leakage Alternate Drain
Pathway, MSIV leakage bypasses secondary containment and is released through
the seismically rugged Turbine Condenser System.

The radioactivity associated with all MSIV leakage is assumed to be released directly
from the Primary Containment and into the Main Steam Lines. MSIV leakage has
separate limits and a separately analyzed dose assessment, therefore it is not
included in the L, fraction limit, and is instead separately controlled. There are no
changes to L, as a result of implementing AST.

MSIV leakage assumed in this accident analysis is 200 scth total for all steam lines
and 100 scfh for any one line, consistent with the current Technical Specifications.

At upstream conditions, this results in a flow rate of:
100 scth/line * 14.7 psia / (14.7 psia + 22 psig) / 60 min/hr = 0.668 cfm.

MSIV leakage testing is performed at 22 psig. Containment pressures above the
MSIV test pressure persist for only about the first 6.5 minutes of the DBA-LOCA.
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During this limited time period very little containment air is transported into the
inboard piping and even less to outboard components. Informal test runs suggest
that leakage during this period results in negligible dose contributions, even if an
adjustment were made to extrapolate leakage to what might be expected if MSIVs
were tested at the LGS P, of 44 psig.

However, to provide design margin, the above leak rate is increased by 25% for the
first 24 hours to a value of 0.834 cfm. This margin also allows MSIV leakage to be
reduced by 50% at 24 hours.

Outboard flow rates are based on expansion of this fluid from the MSIV test pressure
to atmospheric pressure, and by further expansion based on worst case heating the
fluid to steam line temperatures from standard temperatures. Steam line
temperatures are derived based on a generic BWR evaluation crediting only
conduction through pipe walls and insulation. Credit is taken for temperature
reductions only at 24 hours and at 96 hours.

The proposed change deletes the action statement requiring restoration of any MSIV
that exceeds the 100 scth limit to be restored to < 11.5 scfh.

This requirement is unnecessary because:
e The action is not necessary to assure that MSIV leakage remains within
design basis limits.
* Maintenance goals such as this are not typically controlled by technical
specifications.
o MSIV restoration leakage goals have not been required in other AST
submittals.

+ MSIV repairs will typically involve consistent best effort practices in order to
avoid the need for rework or earlier future repairs and resulting cost and dose

implications.

Flow rates out of the condenser are similarly calculated with the assumption of a
condenser air space temperature of 120 °F for the accident duration.

Determination of inboard steam line, outboard steam line and condenser effective
filter efficiencies is calculated, using AEB-98-03, “Assessment of Radiological
Consequences for the Perry Pilot Plant Application using the Revised (NUREG-
1465) Source Term”, formulations and settling and deposition velocities.

For this AST evaluation an ECCS liquid leak rate of 5 gpm is used. Per Regulatory
Guide 1.183, Appendix A, Section 5.2, this value is 2 times any administrative limits
used as part of the Program for control of “Primary Coolant Sources Outside
Containment”.

Suppression Pool pH was evaluated over the 30-day duration of the DBA LOCA. It
was demonstrated that pH would remain above 7. Therefore, no iodine conversion
to elemental with re-evolution is expected or considered in this calculation. This
control of pH also significantly limits the potential for airborne release from (always
subcooled) ECCS leakage inside and outside of Secondary Containment.
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Completion of the SLC system injection of its sodium pentaborate solution is required
for pH control within 15 hours of the start of the LOCA.

Figure 2'illustrates the “LOCA Release Pathways”, with an associated Table of
“LOCA Leakage Rates and Secondary Containment Mixing Parameters”.

L OCA Transport Inputs

The Limerick Control Room is designed with one filtered air intake. The CREFAS
filtration system associated with this intake is assumed to be manually initiated within

30 minutes.

The Control Room HVAC ventilated volume is 126,000 ft*>. The total flow through the
CREFAS filters is 3000 cfm. In the radiation isolation mode, 525 cfm is filtered
outside air, and 2475 cfm is filtered recirculation flow from the control room. In the
chlorine isolation mode the entire 3000 cfm is filtered recirculation flow. The
assumed intake filter efficiencies are 99% for HEPA filtration of aerosols, and 80%
for the charcoal adsorber for elemental and organic iodines. This analysis assumes,
and therefore provides margin for, up to 525 cfm of unfiltered intake into the control
room from the control room intake vicinity.

In the radiation isolation mode, the Control Room exfiltration is 1050 cfm. In the
chlorine isolation mode, the exfiltration is 525 cfm.

During the 30 minute period before manual initiation of the CREFAS radiation
isolation mode, the normal intake of 2100 cfm plus an assumed 525 cfm of unfiltered
inleakage is assumed, so the exfiltration rate is 2625 cfm during this period.

LOCA Removal Inputs

For LGS, the RADTRAD computer program, including the Powers Natural Deposition
algorithm based on NUREG/CR-6189, is used for modeling aerosol deposition in
primary containment. No natural deposition is assumed for elemental or organic
iodine. The lower bound (10%) level of deposition credit is used.

Modeling of aerosol settling and elemental iodine deposition is based on
methodology used by NRC in AEB-98-03. For the two steam lines modeled, two
nodes are used. The first node is from the reactor pressure vessel to the inboard
MSIV. The second node is from the inboard MSIV to the Turbine Stop Valve that
provides the seismically designed boundary of the MSIV alternate drain pathway.

For aerosol settling, only horizontal piping runs are credited, and only the bottom
surface area is considered available. Per AEB-98-03, a median settling velocity is
used, given the conservatism in using a well-mixed treatment. For elemental iodine
deposition both horizontal and vertical piping is credited, as well as all surfaces. This
is because this deposition is not gravity dependent.

For conservatism, no credit is taken for deposition in the drain lines that provide the
previously licensed MSIV alternate drain pathway to the condenser.



Attachment 1 Request for License Amendments
Page 20 of 76 Alternative Source Term

4.3.1.2

February 27, 2004

All MS drain lines are routed to a single penetration in the HP condenser at a point
below the condenser tubing. lodine resuspension from settled or deposited iodines
is not calculated. Historically, this phenomena increased organic iodine release by
about a factor of two based on resuspension of TID-14844 based elemental iodine
fractions. The presence of this phenomenon is questionable with aerosols with
significant cesium loadings. Furthermore, while deposition on condenser tubing is
not formally credited, test cases have shown that substantial removal of elemental
and even organic iodine would be predicted that would more than offset any
resuspension. Flow rates out of the condenser are assumed to be at 120°F and
atmospheric pressure. A factor of 1.25 is applied, as is done with leakage and flow
through steam lines. This leak rate is also reduced by 50% after 24 hours,
consistent with the change in Containment conditions.

MSi_B Accident and Assumptions

The key inputs and assumptions used in the AST MSLB analysis are included in
Table 6. The postulated MSLB accident assumes a double-ended break of one main
steam line outside the primary containment with displacement of the pipe ends that
permits maximum blowdown rates. Two activity release cases corresponding to the
pre-accident spike and maximum equilibrium concentration allowed by Technical
Specifications of 4.0 pCi/gm and 0.2 pCi/gm dose equivalent I-131, respectively were
assumed, with inhalation CEDE dose conversion factors from Federal Guidance
Report 11 and external EDE dose conversion factors from Federal Guidance Report
12. The released activity assumptions are consistent with the guidance provided in
Appendix D of Regulatory Guide 1.183, as indicated in Table 6.

The analysis assumes an instantaneous ground level release. The released reactor
coolant and steam are assumed to expand to a hemispheric volume at atmospheric
pressure and temperature (consistent with an assumption of no Turbine Enclosure
holdup credit). This hemisphere is then assumed to move at a speed of 1 meter per
second downwind past the control room intake. No credit is taken for buoyant rise of
the steam cloud or for decay, and dispersion of the activity of the plume was
conservatively ignored. For offsite locations, the buoyant rise of the steam cloud is
similarly ignored, and the ground level dispersion is based on the conservative and
simplified Regulatory Guide 1.5 methodology.

The radiological consequences following an MSLB accident were determined
utilizing Regulatory Guide 1.183 guidance. The following conservative assumptions

were used:

o There is instantaneous release from the break to the environment. No holdup
in the Turbine Enclosure or dilution by mixing with Turbine Enclosure air
volume is credited.

o The activity in the steam cloud is based on the total mass of water released
from the break, not just the portion that flashes to steam. This assumption is
conservative because it considers the maximum release of fission products.

. The fraction of liquid water contained in steam, which carries activity into the
cloud is conservatively assumed to be 2.0%.
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. The flashing fraction of liquid water released is 40%. However, all activity in
the water is conservatively assumed to be released.

. No credit for control room operator action or filtration of the control room intake
for the duration of the event is taken.

FHA Analysis Inputs and Assumptions

The key inputs and assumptions used in the AST FHA analysis are included in Table
7. The design basis FHA involves the drop of an assembly over the reactor core to
maximize the fuel damage potential due to fall height.

The postulated FHA involves the drop of a fuel assembly on top of the reactor core
during refueling operations. The bounding analysis assumes that 172 GE-14 fuel
rods in the full core are damaged. A radial peaking factor of 1.7 was assumed in the
analysis in addition to the source term corrections discussed in Section 4.2.1. A
post-shutdown 24-hour decay period was used to determine the release activity
inventory. This assumption is conservative when compared to actual plant refueling
outage history. The analysis assumes that gap activity in the affected rods was
released instantaneously into the water in the reactor well. The bounding fuel
handling accident is one in which a fuel assembly is dropped from the highest
position onto the core. This produces the maximum Kinetic energy, which results in
the maximum damage. The drop of a fuel assembly into the spent fuel pool will not
generate as much fuel damage as that due to a drop into the vessel. The analysis
assumes the fuel bundle is dropped into the vessel, but only assumes a water depth
of 23 feet above the assemblies seated in the reactor pressure vessel. The slightly
reduced decontamination factor due to spent fuel pool water coverage of less than
23 feet is offset by less fuel damage incurred in the spent fuel pool.

In accordance with Regulatory Guide 1.183, the analysis assumes that the activity in
the Reactor Enclosure environment is released within two hours, through the vent
(South Stack), as a zero velocity vent release with no further credit for Reactor
Enclosure holdup or dilution, or SGTS operation.

The analysis does not credit CREFAS or control room isolation.

CRDA Analysis Inputs and Assumptions

The key inputs and assumptions used in the AST CRDA analysis are included in
Table 8. The design basis CRDA involves the rapid removal of the highest worth
control rod resulting in a reactivity excursion that encompasses the consequences of
any other postulated CRDA. For the dose consequence analysis, it was assumed
that 1,200 of the fuel rods in the core were damaged, with melting occurring in 0.77
percent of the damaged rods as specified in GE Report NEDE-31152P. A
conservative core average radial peaking factor of 1.7 as recommended by the fuel
manufacturer was used in the analysis. For releases from the breached fuel, 10% of
the core inventory of noble gases and iodines are assumed to be in the fuel gap. For
releases attributed to fue! melting, 100% of the noble gases and 50% of the iodines
are assumed to be released to the reactor coolant.
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Instantaneous mixing of the activity released from the fuel in the reactor coolant is
assumed, with 100% of the noble gases, 10% of the iodines and 1% of the remaining
radionuclides that are released into the reactor coolant reach the turbine and
condenser. Of this activity, 100% of the noble gases, 10% of the iodines and 1% of
the particulate radionuclides are available for release to the environment.

The Main Condenser is assumed to leak activity into the Turbine Enclosure at a rate
of 1% per day. This activity is then released, unfiltered, to the environment by way of
the North Stack, taking no credit for holdup in the Turbine Enclosure.

The forced flow path through the Steam Jet Air Ejectors (SJAE) discharges to the off-
gas system. This pathway is assessed crediting elimination of iodine releases and a
delay of noble gas releases by the off-gas system charcoal delay beds. This credit is
as currently used and licensed in conformance with NEDO-31400A.

Forced flow from the Mechanical Vacuum Pump (MVP) is prevented by trips initiated
upon detection of high radiation levels by the Main Steam Line Radiation Monitors
(MSLRM). Therefore, any activity in this system is held up in the Condenser, and
this forced release path need not be considered.

Unfiltered release from the Turbine Enclosure is via the North Stack at the rate of
1.0% of the condenser activity per day for 24 hours.

For this analysis, as performed using the RADTRAD code, the LGS Unit 1 & 2
Control Room is modeled as a closed volume of 126,000 ft*. Normal maximum flow
into the Control Room of 2100 cfm, plus a conservative assumption of 1050 cfm for
unknown unfiltered inleakage is used. Flow into the Control Room is therefore

~ assumed to be 3150 cfm, and to balance the system for analytical purposes, an
equal flow of air is considered to leave. No credit is taken for any filtration of flows

into the Control Room.

The air that enters the Control Room originates from a source that is characterized
by a dispersion factor, calculated using ARCONS6. Following a CRDA, the MVPs
are immediately de-energized, thereby isolating this forced flow path. LGS uses a
clean steam system for sealing steam, and therefore steam seal leakage is not a
forced flow path. The remaining activity, all of which is assumed to have
accumulated in the condenser, leaks into the Turbine Enclosure at a rate of 1% per
day. The subsequent release into the environment from the Turbine Enclosure is
postulated to escape through the North Stack. The total dose in the Control Room
over the 24-hour period is the result of the released activities that enter through the
air intake. The methodologies significant to this analysis are the dose consequence
analysis in NUREG/CR-6604 Section 2.3 and the Radioactive Decay Calculations,

Section 2.4.3 of this reference.

The Exclusion Area Boundary (EAB) and Low Population Zone (LPZ) */o’s have
been determined and are located 731 meters and 2043 meters respectively, from the
postulated release points. Having determined these dispersion factors, the total
dose is modeled in RADTRAD 3.03 using the same nodal breakdown as used for
determining the Contro! Room total dose.
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The analysis assumptions for the transport, reduction, and release of the radioactive
material from the fuel and the reactor coolant are consistent with the guidance
provided in Appendix C of Regulatory Guide 1.183, as indicated in Table 8.

RESULTS
Evaluation Results

Accident Radiological Consequence Analyses

The postulated accident radiological consequence anélyses were reviewed and
updated for AST implementation impact and determined not to exceed regulatory

limits.
LOCA Radiological Consequence Analyses

The radiological consequences of the DBA LOCA were analyzed with the RADTRAD
code, using the inputs and assumptions discussed in Section 4.3.1.1 above.

The postulated sources of activity in the control room include contributions from
filtered intake, and unfiltered inleakage. Dose contributors include internal cloud
immersion and inhalation, and gamma shine from sources outside the Control Room.

Table 9 presents the results of the LOCA radiological consequence analysis. As
indicated, the control room, EAB, and LPZ calculated doses are within the regulatory

limits for implementation of AST.
The post-accident doses are the result of the following four distinct contributors:

Primary Containment to Secondary Containment Leakage

The leakage, captured by the secondary containment (reactor enclosure), is

‘exhausted as an unfiltered, zero-velocity vent release as analyzed during the 15.5-

minute drawdown period. After this period, this activity is collected by the SGTS, and
then released to the environment through the North Stack as a zero-velocity vent
(ground level equivalent) release with filter credit.

The primary leakage, secondary containment bypass pathway considers piping
systems from primary containment to points outside secondary containment and then
to the environment. Except for MSIV leakage, no other secondary containment
bypass leakage pathways have been identified for LGS.

MSIV Leakage from the Primary Containment into the Environment

The MSIV leakage is released via the alternate drain pathway, condenser and
turbine seals, as an unfiltered, zero-velocity vent release from the North Stack. No
credit for Turbine Enclosure holdup, upward velocity, or buoyancy at the North Stack
is considered.
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ECCS Leakage to Secondary Containment

This leakage is assumed to start immediately after the onset of a LOCA and continue
for 30 days. A flashing fraction of 1.39% determined using a methodology previously
approved for use at the Clinton Power Station, is used in the analysis. The flashed
activity is collected by the SGTS prior to release to the environment except during
the 15.5-minute drawdown period.

Dose Assessment from Sources External to Control Room

The doses from the following external sources were evaluated:

o Direct dose resulting from ECCS Core Spray and RHR piping adjacent to the
control room.

« Direct shine from RERS, SGTS, and CREFAS filters, Secondary Containment
cloud, and external clouds are negligible due to available shielding and/or
distances.

MSLB Accident Radiological Consequence Analysis

The radiological consequences of the postulated MSLB are given in Table 10. As
indicated, the Control Room, EAB, and LPZ calculated doses are within regulatory
limits after AST implementation.

FHA Radiological Consequence Analysis

The radiological consequences of the postulated FHA are given in Table 11. As
indicated, the Control Room, EAB, and LPZ calculated doses are within regulatory
limits after AST implementation.

CRDA Radiological Consequence Analysis

The radiological consequences of the postulated CRDA are given in Table 12. As
indicated, the Control Room, EAB, and LPZ calculated doses are within regulatory
limits after AST implementation.

Atmospheric Dispersion Factors

Figure 1 illustrates the release and intake points for LGS. The y/Q values for these
release-intake combinations are summarized in Tables 13 and 14a.

Table 13 lists %/Q values used for the control room dose assessments. The ground
level release %/Q values (i.e., LOCA-MSIV and FHA release) were calculated by the
ARCON96 computer code. The separate x/Q results of each of these two models
were then analyzed according to the methodology in RG-1.194. These results are
based on site-specific hourly meteorological data in a five-year period of record.

Tables 14a lists %/Q values for the EAB aind LPZ boundaries.
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Post-Accident Suppression Pool Water Chemistry Management

The re-evolution of elemental iodine from the Suppression Pool is strongly
dependent on pool pH. The analysis assumed that the borated solution was injected
within 13 hours of the onset of a DBA LOCA and mixed within the Suppression pool.
The modeling of the LGS containment cabling maximized the production of
hydrochloric acid. The analysis demonstrated that the Suppression Pool pH remains
above 7 for the 30-day LOCA duration. The final pH and other related parameters
are presented in Table 15.

Evaluation Conclusions

As shown in Tables 9 through 12, the plant accident radiological consequence
analyses demonstrate that the post-accident offsite and Control Room doses will be
maintained within regulatory limits following AST implementation. Furthermore, it
has been determined that continued compliance with NUREG-0737, Item 11.B.2, will
be maintained and that vital areas remain accessible.

SUMMARY

Implementation of the AST as the plant radiological consequence analyses licensing
basis requires a license amendment pursuant to the requirements of 10 CFR 50.67.
The above described analyses demonstrate that the offsite and contro!l room post-
accident doses remain within the regulatory limits.

Implementation of the AST provides the basis for several changes to the licensing
and design bases for LGS. The principal changes affect HEPA and charcoal
filtration credits, MSIV closure times, and refueling and fuel handling activities.

In the dose consequence analyses for the Control Room occupants, the assumed
unfiltered inleakage was increased to a value that would be expected to bound
credible inleakage values. Further evaluation of the analyses performed in support
of the AST implementation support the conclusion that exposures to onsite and
offsite receptors would not result in doses exceeding the values specified in 10 CFR

50.67.
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Figure 1: Layout of Release Points for LGS
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Fiqure 1 Parameters: Dimensional Data For Dispersion Analyses

. Parameter Value

Distance from North Stack to Control Room Intake 16.5m
Direction, Control Room Intake to North Stack 180 degrees

Distance from South Stack to Control Room Intake 64.8 m
Direction, Control Room Intake to South Stack 180 degrees

Elevation at Plant Grade

217 feet above mean sea level (MSL)
(216 feet outside of building)

Elevation at Center of Control Room Intake

340 feet above MSL

Elevation at Top of Exhaust Stacks

416 feet above MSL
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Radioactivity- Transport Pathways

Figure 2 Parameters: LOCA Leakage Rates and Secondary Containment Mixing Parameters

Path

Description

Parameters & Values

L,

P,

Primary Containment Leakage to
Secondary Containment

Release from Secondary
Containment to Environment
through SGTS Filter

Leak Rate:

L, =0.50 %/day, 0 - 15.5 min after start of gap release.

Release is unfiltered through the North Stack during drawdown
period.

L, =0.50 %/day. 15.5 min - 24hr
Release is SGTS filiered through North Stack.

0.5 x L,=0.25 % /day. | - 30days
Release is SGTS filtered through North Stack.

Mixing by RERS in 50% of Secondary Containment volume.
RERS and SGTS filiration not credited during drawdown.

P,

Py

Py

MSIV Leakage to Condenser
Environment

Leakage Well Mixed in HP Turbine
Shell. No credit for transport to
other shells through available
opening. No credit for substantial
plateout potential on Condenser
Tubing.

Leak from Turbine Shaft Seals to
Turbine enclosure Atmosphere

Flow from Turbine enclosure to
North Stack. No credit for mixing
or holdup or deposition in Turbine
enclosure. No filtration is provided
for this flow.

Leak Rate: Based on LLRT acceptance criterion of 200 scih for
all main steam 1ASy hines: 100 scfh maximum for any one MS
line when measured at greater than or equal to 22 psig; two steam
lines are vach treated as two-node well-mixed volumes each with
100 scfh flow . leak rate reduced by 50% after 24 hours.

Release is troms Turbine Enclosure, unfiltered through North
Stack. Anahvtically. 1low is direct from the condenser to the
North Stach

Ly

Py

ECCS Leakage (Supp. Pool Water
Source) to Secondary Containment

Release from Secondary
Containment to Environment
through SGTS Filter

Leak Rate:
5 gpm. 0 - 15.5 nun |2a administrative limit} and release is
unfiltered through North Stack during drawdown period.

5 gpm, 15.5 min - 30days {2x administrative limit} and release
is SGTS filtered through North Stack.

Mixing by RERS in 50% of Secondary Containment volume.
RERS and SGTS filtration not credited during drawdown.

R;

Release to Environment and then
Contro! Room Intake from the
Environment

2100 cfm normal unfiltered intake, plus 525 cfm of unfiltered
inleakage for the first 30 minutes; 525 cfm CREFAS filtered
intake, plus 525 cfm of unfiltered inleakage thereafter.
CREFAS filters credited at 99% for aerosols (based on HEPA)
and 80% for charcoal absorbers (for elemental and organic
iodine.)
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Figure 2 Parameters: LOCA Leakage Rates and Secondary Containment Mixing Parameters
Path | Description Parameters & Values
Control Room Exhaust to 2625 cfm for the first 30 min of LOCA, before CREFAS is
Environment initiated, and 1050 cfm thereafter, to balance with intake and
inleakage

R, Release to Environment for Offsite | R, and R; include Primary Containment to Secondary
Dose Assessment Purposes Containment, ECCS Leakage, and MSIV Leakage related
releases

Onsnte Breathmg Rate 3.5E-04 m%/sec

Offsite Breathing Rate 0-8 hours: 3.5E-04 m¥sec
8-24 hours: 1.8E-04 m¥sec
1-30 days: 2.3E-04 m¥sec

Control Room Occupancy Factors 0-1 day: 1.0
1-4 days: 0.6
4-30 days: 0.4

Core Flssmn Product Inventory OHIGEN 2.1
Only the 60 nuclides considered by
RADTRAD are utilized in the analysis

Core Power Level 3,527 MWt
Core Burnup 711 EFPD per 2-year cycle
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Fission Product Release Fractions for
LOCA

RG 1.183, Table 1

BWR Core Inventory Fraction
Released Into Containment

Gap Early
Release In-vessel
Group Phase Phase Total
Noble Gases 0.05 0.95 1.0
Halogens 0.05 0.25 0.3
Alkali Metals 0.05 0.20 0.25
Tellurium Metals 0.00 0.05 0.05
Ba, Sr 0.00 0.02 0.02
Noble Metals 0.00 0.0025 0.0025
Cerium Group 0.00 0.0005 0.0005
Lanthanides 0.00 0.0002 0.0002
Fission Product Release Timing RG 1.183, Table 4
(Per RG 1.183, the release phases LOCA Release Phases
are modeled sequentially) BWRs
Phase Onset Duration
Gap Release 2 min 0.5hr
Early In-Vessel 0.5 hr 1.5hr

ORIGEN-2.1
Only the 60 nuclides considered by
RADTRAD are utilized in the analysis

Core Power Level

3,527 MWt

Core Burnup

711 EFPD (per 2-year cycle)

Fission Product Gap Release
Fractions for Non-LOCA Accidents

RG 1.183, Table 3

Non-LOCA Fraction of Fission
Product Inventory in Gap

Group Fraction
1-131 0.08
Kr-85 0.10
Other Noble Gases 0.05
Other Halogens 0.05
Alkali Metals 0.12
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/Tabl€:3:.*Key LOCA Analysis Inputs and ‘Assumptions -5
i Re'lega’se Inpuits - Prlmairy and Sécondary Containment:Parameters
FIMNEES L Linput/Assumption S
Contalnment Free Volume
Drywell: | 243,580 ft*
Suppression Pool Airspace: | 159,540 ft°
Total Calculated Volume: | 403,120 ft°
Minimum Suppression Pool Water Volume 118,655 cubic feet
Reactor Coolant Volume 13,108 cubic feet at 552.6°F
or 9,663 cubic feet at 95.0°F
Primary Containment Total Leak Rate 0.5% per day for first 24 hours (L,)
0.25% per day 24 - 720 hours
Total MSIV leak rate 200 scfh total for all 4 steam lines;
100 scfh for any single line
Secondary Containment Volume 1,800,000 cubic feet
Fraction of Secondary'Containment Available for 0.5
Mixing
SGTS Flow Rate 3,000 cfm pre-drawdown
' 2,500 cfm post-drawdown
SGTS Filter Efficiencies HEPA: 97.5
Charcoal: 97.5
RERS Flow Rate 60,000 cfm (rated)
30,000 cfm (credited in analysis)
RERS Filter Efficiencies HEPA: 70%
Charcoal: 70%
Secondary Containment Drawdown Time 15.5 minutes
Secondary Containment Bypass None, except MSIV
ECCS Systems Leak Rate Outside of Primary 5 gpm
Containment (includes factor of 2)
ECCS Leakage Duration 0-30 days
Release Pathways _ Location
ECCS/Containment Leakage North Stack (ground release)
MSIV Leakage North Stack (ground release)
Release Pathways Duration
ECCS/Containment Leakage 0-30 days
MSIV Leakage 12 hours to 30 days
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Lot e Iy

Transport Inputs < Conrol Room Parameter

T wpiAssumption i Fa
Nuclide Release Locations See Figure 2
CREFAS System Initiation Credit for the Control Room ventilation hi-

radiation signal is removed. A 30-minute
operator response to isolate the Control
Room HVAC system is credited.

Control Room Free Volume 126,000 cubic feet

Control Room Flow Rates Normal mode
2100 cfm unfiltered intake

525 cfm unfiltered inleakage
0 cfm recirculation flow
2625 cfm exfiltration

Radiation isolation mode

525 cfm filtered intake

525 cfm unfiltered inleakage
2,475 cfm filtered recirculation
1050 cfm exdfiltration

Chlorine isolation mode

525 cfm unfiltered inleakage
3000 cfm filtered recirculation
525 cfm exfiltration

Elemental and Organic lodine Removal Efficiencies 80%
Aerosols Removal Efficiency 99%
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[_~T able 5" Key LOCA Analysis Inputs and Assumptlons

,;flnputlAssumptlon

Removal Inputs

Containment Spray removal

Not credited

Aerosol Natural Deposition Coefficients Used in the
Containment

Credit is taken for natural deposition of
aerosols based on equations for the Power's
model in NUREG/CR 6189 and input directly
by RADTRAD as natural deposition time
dependent lambdas.

No credit is assumed for natural deposition
of elemental or organic iodine, or for
suppression pool scrubbing.

SGTS Filter Efficiencies — Elemental and Organic
lodine Aerosols

SGTS HEPA filters and charcoal adsorbers
are credited after drawdown.

HEPA: 97.5%
Charcoal: 97.5%

RERS Filter Efficiencies

HEPA: 70%
| Charcoal: 70%
!

Deposition/Plate-out (where credited)

Deposition based on AEB-98-03 well-mixed
model and associated median settling
velocity. Only horizontal piping is credited,
and the bottom half as the settling area. For
elemental iodine, deposition velocities from
AEB-98-03 are used and all piping and
surfaces credited.

Main Steam Line and Condenser Holdup
Holdup Credit for MSIV Leakage

Modeling of aerosol settling and elemental
iodine deposition is based on methodology
used by NRC in AEB-98-03. For the two
steam lines modeled, two nodes are used.
The first node is from the reactor pressure
vessel to the inboard MSIV. The second
node is from the inboard MSIV to the Turbine
Stop Valve that provides the seismically
designed boundary of the MSIV Leakage
Control System. For aerosol settling, only
horizontal piping runs are credited, and only
the bottom surface area is considered
available. Per AEB-98-03, a median settling
velocity is used, given the conservatism in
using a well-mixed treatment. For elemental
iodine deposition both horizontal and vertical
piping is credited, as well as all surfaces.
This is because this deposition is not gravity
dependent
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Table 6:'Key MSLB ‘Accident ‘Anaiysis Inputs ahd Assumptions,

TinpuyASsumption

Break Discharge Mass Release

For a 5.5 second MSIV closure time:

103,785 pounds (20,452 as steam
and 83,333 as liquid)

For a 10.5 second MSIV closure time:

206,933 pounds (20,452 as steam
and 186,481 as liquid)

Pre-Accident Spike lodine Concentration

4.0 uCi/gm 1-131 equivalent

Maximum Equilibrium lodine Concentration

0.2 uCi/gm 1-131 equivalent

Transport Model for Control Room

Steam cloud moves past the
Control Room intake at 1 m/sec

Turbine Enclosure Holdup/Control Room Filtration

Not credited

pcR

U i E

Core Damage

172 fuel rods failed based on GE14 fuel and
“Heavy Mast”

Radial Peaking Factor 1.7

Fuel Decay Period 24 hours
lodine Decontamination Factor DF =200
Release Period 2 hours

Refuel Floor Air Removal Rate

6 air changes per hour to assure activity exhaust
within 2 hours

Contro! Room Filtration

Not Credited

Control Room Intake Flow

2100 cfm normal intake plus 1050 cfm unfiltered
inleakage

Release Location

South Stack unfiltered, zero-velocity vent release
(Ground Level equivalent)

CREFAS/SGT System Initiation

Not Credited
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~¥=’_Tab|e 8 Key CRDA Analysns Inputs and ’Assumptlons,;i

Core Damage 1,200 fuel rods failed
(66,720 fuel rods in core)

Percent of Damaged Fuel with Melt 0.77%

Radial Peaking Factor 1.7

Mechanical Vacuum Pump (MVP) Operation MVP isolation by MSLRM Hi Rad signal

Before Isolation

Condenser Leak Rate 1% of condenser activity per day throughout
entire release period

Release Period 24 hours

Forced Flow Paths None. Main Steam Line Radiation Monitor high
radiation causes Mechanical Vacuum Pump trip

N and isolation, if required. LGS is a “clean sealing

steam” plant so gland sealing steam is not a
forced flow path.

If no reactor isolation (MSIVs are not closed), the
forced flow path is through the Steam Jet Air
Ejectors (SJAE) discharge to the off-gas system.
This pathway is assessed crediting elimination of
iodine releases and a delay of noble gas
releases by the off-gas system charcoal delay
beds. This credit is as currently used and
licensed in conformance with NEDO-31400A.

Release Location See Figure 1
‘ Zero-velocity vent release through the North
Stack
CREFAS System Initiation Not credited

Control Room 30 days 4.01%, 5

EAB Maximum, 2 hours 0.90 25
LPZ 30 days 1.25 25

*The doses here are for the bounding radiation isolation mode with 525 cfm of filtered fresh air
intake for pressurization and 525 cfm of unfiltered inleakage. The calculated total Control Room
dose for the unpressurized chlorine isolation mode with 525 cfm of unfiltered inleakage is lower.
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rable10: .MSLB Accident'Radlologlcal Consequence’ \nalysis
“0.2iCi/gm Dose
o d e "Equuvalent l-131 Equnvalent i1 31 L _
“Location .| :Duration " |- TEDE (rem). .|\ ,,_i_TEDE (rem) o
Control 30-day 3.61 5
Room integrated
dose
EAB Waorst 2.82 0.14 25 (4.0 pCi/gm)
2-hour "
integrated 2.5 (0.2 pCi’gm)
dose
LPZ 30-day 1.1 0.056 25 (4.0 uCi/gm)
integrated .
dgse 2.5 (0.2 pCi/gm)

Contro! Room

30 days

2 52
EAB Maximum, 2 hours 0.88 6.3
LPZ 30 days 0.32 6.3

Maximum, 2 hours

0.049

30 days

0.034
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Table 13 ‘Control Room XIQ alues for the__
leferent Release: and Intake Combmatlons )
o G (secim)
- -LOCA - ' H
- ‘North Stack

0-2hrs 6.88E-03 1.26E-03 6.88E-03
2-8hrs 5.17E-03 - 5.17E-03
8-24hrs 2.04E-03 - 2.04E-03
1 - 4 days 1.29E-03 - -
4-30 days 9.63E-04 - -

Notes:

1.Control room intake X/Q values are applicable for control room inleakage.

2.For MSLB, specific Control Room X/Q values are not calculated. For conservatism, the calculated
hemispherical steam plume volume is transported, without dilution, over the Control Room intake

location for the duration required for plume transit at a wind speed of 1 meter per second.

Table:1_4a. North & South Stack (Ground Level Release):

"For LOCA, FHA, and CRD

XIQ (s clm Values Usnng RG 1.145 Methodolog .

m EAB X/Q (sec/m® ) /T
0- 2 hrs 3.18E-04 1.15E- 04
0-8hrs - 5.79E-05
8- 24 hrs - 4.10E-05
1-4days - 1.95E-05
4 - 30 days - 6.68E-06

Notes: -

1. For MSLB offsite X/Q values are determmed using Regulatory Guide 1.5 methodology, and are 4.77E-

04 sec/m® for the EAB and 1.89E-04 sec/m® for the LPZ.

’

Initial Suppression Pool pH

5.3

SLC injection time

Required Sodium Pentaborate to be
injected within 13 hours

Suppression Pool pH throughout the 30-day
accident duration (with SLC injection)

Greaterthan 7
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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. Core inventory factors (Ci/MW!t) provided in
TID 14844 and used in some analysis computer codes were
derived for low burnup, low enrichment fuel and should not be used
with higher burnup and higher enrichment fuels.

3.1

Conforms

ORIGEN 2. 1 based methodology was
used to determine core inventory. These
source terms were evaluated at end-of-
cycle and at beginning of cycle (100
effective full power days (EFPD) to
achieve equilibrium) conditions and worst
case inventory used for the selected
isotopes. These values were then
converted to units of Ci/MW1. Accident
analyses are based on a 3527 MWt power
level, based on the current accident
analysis design basis allowance for
instrument uncertainty.

Source terms are based on a 2 year fuel
cycle with a nominal 711 EFPD per cycle.

For the DBA LOCA, all fuel assemblies in the core are assumed to
be affected and the core average invenlory should be used. For
DBA events that do not involve the entire core, the fission product
inventory of each of the damaged fuel rods is determined by
dividing the total core inventory by the number of fuel rods in the
core. To account for differences in power level across the core,
radial peaking factors from the facility's core operating limits report
(COLR) or technical specifications should be applied in determining
the inventory of the damaged rods.

"Conlorms

Peaking factors of 1.7 are used for DBA
events that do not involve the entire core,
with fission product inventories for
damaged fuel rods determined by dividing
the total core inventory by the number of
fuel rods in the core.

3.1

No adjustment to the fission product inventory should be made for
events postulated to occur during power operations at less than full
rated power or those postulated to occur at the beginning of core
life. For events postulated to occur while the facility is shutdown,
e.g., a fuel handling accident, radioactive decay from the time of
shutdown may be modeled.

Conforms

No adjustments for less than full power are
made in any analyses.

3.2

The core inventory release fractions, by radionuclide groups, for the

Conforms

The fractions from Regulatory Position 3.1,
Table 1 are used.

ap release and early in-vessel damage phases for DBA LOCAs
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T are listed in Table 1 for BWRs and Table 2 for PWRs. These

fractions are applied to the equilibrium core inventory described in Footnote 10 criteria are met.
Regulatory Position 3.1.
Table 1

BWR Core Inventory Fraction Released Into Containment

Gap Early

Release In-Vessel
Group Phase Phase Total
Noble Gases 0.05 0.95 1.0
Halogens 0.05 0.25 0.3
Alkali Metals 0.05 0.20 0.25
Tellurium Metals 0.00 0.05 0.05
Ba, Sr 0.00 0.02 0.02
Noble Metals 0.00 0.0025 0.0025
Cerium Group  0.00 0.0005 0.0005
Lanthanides 0.00 0.0002 0.0002

Footnote 10;

The release fractions listed here have been determined to be
acceptable for use with currently approved LWR fuel with a peak
rod burnup up to 62,000 MWD/MTU. The data in this section may
not be applicable to cores containing mixed oxide (MOX) fuel.
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For non-LOCA events, the fractions of the core inventory assumed
to be in the gap for the various radionuclides are given in Table 3.
The release fractions from Table 3 are used in conjunction with the
fission product inventory calculated with the maximum core radial
peaking factor.
Table 3
Non-LOCA Fraction of Fission Product Inventory in Gap

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:
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 rods with burnups that exceed 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. For the BWR rod drop
accident and the PWR rod ejection accident, the gap fractions are
assumed to be 10% for iodines and noble gases.

Conforms

Complies with Note 11 of Table 3.

Peakiﬁg factor of 1.7 used for DBA events
that do not involve the entire core.

3.3

Table 4 tabulates the onset and duration of each sequential release
phase for DBA LOCAs at PWRs and BWRs. The specified onset is
the time following the initiation of the accident (i.e., time = 0). The
early in-vessel phase immediately follows the gap release phase.
The activity released from the core during each release phase
should be modeled as increasing in a linear fashion over the
duration of the phase. For non-LOCA DBAs, in which fuel damage

Conforms

The BWR durations from Table 4 are
used.

LOCA is modeled in a linear fashion.
Non-LOCA is modeled as an
instantaneous release.
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is projected, the release from the fuel gap and the fuel pellet should
be assumed to occur instantaneously with the onset of the
projected damage.
Table 4

LOCA Release Phases

PWRs BWRs
Phase Onset Duration Onset Duration
Gap Release 30sec 0.5 hr 2 min 0.5 hr
Early In-Vessel 0.5 hr 1.3 hr 0.5 hr 1.5 hr

3.3

For facilities licensed with leak-before-break methodology, the
onset of the gap release phase may be assumed to be 10 minutes.
A licensee may propose an alternative time for the onset of the gap
release phase, based on facility-specific calculations using suitable
analysis codes or on an accepted topical report shown to be
applicable for the specific facility. In the absence of approved

alternatives, the gap release phase onsets in Table 4 should be
used.

Not
Applicable

LGS does not use leak-before-break
methodology for DBA analyses.

3.4

Table 5 lists the elements in each radionuclide group that should be
considered in design basis analyses.
Table 5
Radionuclide Groups

Group Elements

Noble Gases Xe, Kr

Halogens |, Br

Alkali Metals Cs, Rb

Tellurium Group Te, Sb, Se, Ba, Sr

Noble Metals Ru, Rh, Pd, Mo, Tc, Co

Lanthanides La, Zr, Nd, Eu, Nb, Pm, Pr,

Sm, Y, Cm, Am
Cerium Ce, Py, Np

Conforms

The nuclides used are the 60 identified as
being potentially important dose
contributors to total effective dose
equivalent (TEDE) in the RADTRAD code,
which encompasses those listed in

RG 1.183, Table 5.

3.5

Of the radioiodine released from the reactor coolant system (RCS)
to the containment in a postulated accident, 95 percent of the iodine
released should be assumed to be cesium iodide (Csl), 4.85
percent elemental iodine, and 0.15 percent organic iodide. This

Conforms

This guidance is applied in the analyses.
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Amcludes releases from the gap and the fuel pellets Wlth the

exception of elemental and organic iodine and noble gases, fission
products should be assumed to be in particulate form. The same
chemical form is assumed in releases from fuel pins in FHAs and
from releases from the fuel pins through the RCS in DBAs other
than FHAs or LOCAs. However, the transport of these iodine
species following release from the fuel may affect these assumed
fractions. The accident-specific appendices to this regulatory guide
provide additional details.

3.6

The amount of fuel damage caused by non-LOCA design basis
events should be analyzed to determine, for the case resulting in
the highest radioactivity release, the fraction of the fuel that reaches
or exceeds the initiation temperature of fuel melt and the fraction of
fuel elements for which the fuel clad is breached. Although the
NRC staff has traditionally relied upon the departure from nucleate
boiling ratio (DNBR) as a fuel damage criterion, licensees may
propose other methods to the NRC staff, such as those based upon
enthalpy deposition, for estimating fuel damage for the purpose of
establishing radioactivity releases.

Conforms

Fuel damage assessment for CRDA and
FHA are based on GESTAR standard -
analyses for GE14 fuel.

411

The dose calculations should determine the TEDE. TEDE is the
sum of the committed effective dose equivalent (CEDE) from
inhalation and the deep dose equivalent (DDE) from external
exposure. The calculation of these two components of the TEDE
should consider all radionuclides, including progeny from the decay
of parent radionuclides that are significant with regard to dose
consequences and the released radioactivity.

Conforms

TEDE is calculated, with significant
progeny included.

4.1.2

The exposure-to-CEDE factors for inhalation of radioactive material
should be derived from the data provided in ICRP Publication 30,
"Limits for Intakes of Radionuclides by Workers™ (Ref. 19). Table
2.1 of Federal Guidance Report 11, "Limiting Values of
Radionuclide Intake and Air Concentration and Dose Conversion
Factors for Inhalation, Submersion, and Ingestion” (Ref. 20),
provides tables of conversion factors acceptable to the NRC staff.

Conforms

Federal Guidance Report 11 dose
conversion factors (DCFs) are used.
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‘The factors in the column headed effectlve yleld doses

corresponding to the CEDE.

For the first 8 hours, the breathing rate of persons offsite should be
assumed to be 3.5 x 10™* cubic meters per second. From 8 to 24
hours fonowmg the accident, the breathing rate should be assumed
to be 1.8 x 10™ cubic meters per second. After that and until the
end of the accident, the rate should be assumed to be 2.3 x 10™
cubic meters per second.

Conforms

The values that correspond to the rounded
values in Section 4.1.3 of RG 1.183 are
used.

A}

414

The DDE should be calculated assuming submergence in semi-
infinite cloud assumptions with appropriate credit for attenuation by
body tissue. The DDE is nominally equivalent to the effective dose
equivalent (EDE) from external 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
1.1 of Federal Guidance Report 12, "External Exposure to
Radionuclides in Air, Water, and Soil" (Ref. 21), provides external
EDE conversion factors acceptable to the NRC stafl. The factors in
the column headed "effective” yield doses corresponding to the
EDE.

Conforms

Federal Guidance Report 12 conversion
factors are used.

4.1.5

The TEDE should be determined for the most limiting person at the
EAB. The maximum EAB TEDE for any two-hour period following
the start of the radioactivity release should be determined and used
in determining compliance with the dose criteria in 10 CFR 50.67.
The maximum two-hour TEDE should be determined by calculating
the postulated dose for a series of small time increments and
performing a "sliding” sum over the increments for successive two-
hour periods. The maximum TEDE obtained is submitted. The time
increments should appropriately reflect the progression of the
accident to capture the peak dose interval between the start of the
event and the end of radioactivity release (see also Table 6).

Footnote 14:
With regard to the EAB TEDE, the maximum two-hour value is the

Conforms

The maximum two-hour LOCA EAB dose
starts as follows:

PC Leakage: 3.2 hours
MSIV Leakage: 10.4 hours
ECCS Leakaqge: 3.2 hours

Conservatively, the maximum 2-hour
period dose was determined by adding the
maximum 2-hour dose for each of the
components listed above even though they
do not occur simultaneously.
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basis for screening and evaluation under 10 CFR 50.59. Changes
to doses outside of the two-hour window are only considered in the
context of their impact on the maximum two-hour EAB TEDE.

4.1.6 TEDE should be determined for the most limiting receptor at the Conforms | This guidance is applied in the analyses.
outer boundary of the low population zone (LPZ) and should be
used in determining compliance with the dose criteria in 10 CFR
50.67.

417 No correction should be made for depletion of the effluent plume by | Conforms | No such corrections made in the analyses.
deposition on the ground.

4.2.1 The TEDE analysis should consider all sources of radiation that will | conforms | The principal source of dose within the
cause exposure to control room personnel. The applicable sources control room is due to airborne activity. '
will vary from facility to facility, but typically will include: The dose estimates from post LOCA
Contamination of the control room atmosphere by the intake or primary containment and sources external

| infiltration of the radioactive material contained in the radioactive to the control room indicate that
plume released from the facility, contribution to dose is dominated by
Contamination of the control room atmosphere by the intake or ECCS piping in the Reactor Enclosure
infiltration of airborne radioactive material from areas and structures adjacent to the Control Room.
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.
4,22 The radioactive material releases and radiation levels used in the Conforms | The source term, transport, and release

control room dose analysis should be determined using the same
source term, transport, and release assumptions used for
determining the EAB and the LPZ TEDE values, unless these
assumptions would result in non-conservative results for the control
room.

methodology is the same for both the
control room and offsite locations.
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The models use

dto irahsport radioactive material into and through
the control room, and the shielding models used to determine
radiation dose rates from external sources, should be structured to

provide suitably conservative estimates of the exposure to control
Yoom personnel.

Conforms

This guidance is applied ih the‘anélilses»;

4.2.4

Credit for engineered safety features that mitigate airborne
radioactive material within the control room may be assumed. Such
features may include control room isolation or pressurization, or
intake or recirculation filtration. Refer to Section 6.5.1, "ESF
Atmospheric Cleanup System,” of the SRP (Ref. 3) and Regulatory
Guide 1.52, "Design, Testing, and Maintenance Criteria for Post-
accident Engineered-Safety-Feature Atmosphere Cleanup System
Air Filtration and Adsorption Units of Light-Water-Cooled Nuclear
Power Plants” (Ref. 25), for guidance.

Conforms

| Control Room and intake and recirculation

For the LOCA (after the drawdown period},
credit is taken for SGTS HEPA and
charcoal adsorber filtration (97.5% each)
and RERS HEPA and charcoal filtration
(70% for each).

filtration by CREFAS are credited in the
LOCA accident analysis. Radiation
isolation mode has been analyzed with
manual initiation within 30 minutes. After
this period, credit is taken for 99% HEPA
and 80% charcoal adsorber efficiencies.

No filtration credit is taken in the FHA,
MSLB or CRDA accident analyses.

4.2.5

Credit should generally not be taken for the use of personal
protective equipment or prophylactic drugs. Deviations may be
considered on a case-by-case basis.

Conforms

Such credits are not taken.

4.2.6

The dose receptor for these analyses is the hypothetical maximum
exposed individual who is present in the control room for 100% of
the time during the first 24 hours after the event, 60% of the time
between 1 and 4 days, and 40% of the time from 4 days to 30 days.
For the duration of the event, the breathing rate of this individual
should be assumed to be 3.5 x 10" cubic meters per second.

Conforms

Standard occupancy factors and breathing
rate are used throughout the analyses.

4.2.7

Control room doses should be calculated using dose conversion
factors identified in Regulatory Position 4.1 above for use in offsite
dose analyses. The DDE from photons may be corrected for the

Conforms

The equation given is utilized for finite
cloud correction when calculating external

doses due to the airborne activity inside
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dlfference between f|n|te cloud geometry in the control room and
the semi-infinite cloud assumption used in calculating the dose
conversion factors. The following expression may be used to
correct the semi-infinite cloud dose, DDE.,, to a finite ¢loud dose,
DDEpnie , Where the control room is modeled as a hemisphere that
has a volume, V, in cubic feet, equivalent to that of the control room
(Ref. 22).

D D Eﬂv0.338
DDEﬂnlle =—15a

1173

the control room.

4.3

The guidance provided in Regulatory Positions 4.1 and 4.2 should
be used, as applicable, in re-assessing the radiological analyses
identified in Regulatory Position 1.3.1, such as those in NUREG-
0737 (Ref. 2). 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 | of this guide.

Conforms

Based on an evaluation, the existing TID-
14844 based analyses included in section
1.13 of the UFSAR are shown to be
conservative and bounding. Given
compliance with the GDC-19 limit of 5
REM when dose is based on TID-14844
source terms, compliance with 10 CFR
50.67 Control Room dose limits can be
expected with the AST-based analysis.
Therefore, the historically analyzed cases
are sufficient and no additional analysis of
vital areas of LGS are necessary.

5.1.1

The evaluations required by 10 CFR 50.67 are re-analyses of the
design basis safety analyses and evaluations required by 10 CFR
50.34; they are considered to be a significant input to the
evaluations required by 10 CFR 50.92 or 10 CFR 50.59. These
analyses should be prepared, reviewed, and maintained in
accordance with quality assurance programs that comply with
Appendix B, "Quality Assurance Criteria for Nuclear Power Plants
and Fuel Reprocessing Plants,"” to 10 CFR Part 50.

Conforms

These analyses were prepared as
specified in the guidance.

5.1.2

Credit may be taken for accident mitigation features that are
classified as safety-related, are required to be operable by technical
specifications, are powered by emergency power sources, and are
either automatically actuated or, in limited cases, have actuation

Conforms
based on
acceptable
risk
assessments

The analyses take credit for SLC System
operation. The SLC System is safety-
related, required to be operable by
Technical Specifications, and supplied with
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requrrements explrcrtly addressed in emergency operatrng
procedures. The single active component failure that results in the
most limiting radiological consequences should be assumed.
Assumptions regarding the occurrence and timing of a loss of
offsite power should be selected with the objective of maximizing
the postulated radiological consequences.

emergency power The SLC System is

manually initiated from the main control
room, as directed by the emergency
operating procedures. Due to having a
common flow path with inline check valves
located inside containment, SLC is not
fully single-failure proof although it has a
high level of redundancy regarding system
flow paths and active components (e.g.,
multiple pumps, suction paths, and
explosive injection valves).

5.1.3

The numeric values that are chosen as inputs to the analyses
required by 10 CFR 50.67 should be selected with the objective of
determining a conservative postulated dose. In some instances, a
particular parameter may be conservative in one portion of an
analysis but be non-conservative in another portion of the same
analysis.

Conforms

Conservative assumptions are used.

5.1.4

Licensees should ensure that analysis assumptions and methods
are compatible with the AST and the TEDE criteria.

Conforms

Analysis assumptions and methods were
made per this guidance.

5.3

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".

The NRC computer code PAVAN implements Regulatory Guide
1.145 and its use is acceptable to the NRC staff. The methodology
of the NRC computer code ARCONSE6 is generally acceptable to

the NRC staff for use in determining control room X/Q values.

Conforms

New atmospheric dispersion values (X/Q)
for the EAB, the LPZ, and the control room |.
were developed, using meteorological data |’
for the years 1996-2000. ARCON96 and
PAVAN were used with these data to
determine control room and EAB/LPZ
atmospheric dispersion values. Control

room X/Qs from releases from the North
and South Stacks were developed in
conformance with RG-1.194.
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Aébepféb|e a;;sumptions regarding core invéntory and thé réleééé of ~
radionuclides from the fuel are provided in Regulatory Position 3 of this
guide.

Conforms

Fission Product Inventory: Core

source terms are developed using
ORIGEN-2.1 based methodology.
Release Fractions: Release
fractions are per Table 1 of RG
1.183, and are implemented by
RADTRAD.

Timing of Release Phases: Release
Phases are per Table 4 of RG 1.183,
and are implemented by RADTRAD.
Radionuclide Composition:
Radionuclide grouping is per Table 5
of RG 1.183, as implemented in
RADTRAD.

Chemical Form: Treatment of
release chemical form is per RG
1.183, Section 3.5.

If the sump or suppression pool pH is'controlled at values of 7 or
greater, the chemical form of radioiodine released to the containment
should be assumed to be 95% cesium iodide (Csl), 4.85 percent
elemental iodine, and 0.15 percent organic iodide. lodine species,
including those from iodine re-evolution, for sump or suppression pool
pH values less than 7 will be evaluated on a case-by-case basis.
Evaluations of pH should consider the effect of acids and bases created
during the LOCA event, e.g., radiolysis products. With the exception of
elemental and organic iodine and noble gases, fission products should
be assumed to be in particulate form.

| Conforms

The stated distributions of iodine
chemical forms are used.

The post-LOCA suppression pool pH
has been evaluated, including
consideration of the effects of acids
and bases created during the LOCA
event, the effects of key fission
product releases, and the impact of
SLC injection. Suppression pool pH
remains above 7 for at least 30 days.

3.1

The radioactivity released from the fuel should be assumed to mix
instantaneously and homogeneously throughout the free air volume of
the primary containment in PWRs or the drywell in BWRs as it is
released. This distribution should be adjusted if there are internal
compartments that have limited ventilation exchange. The suppression
pool free air volume may be included provided there is a mechanism to
ensure mixing between the drywell to the wetwell. The release into the

Contorms

The radioactivity release from the
fuel is assumed to instantaneously
and homogeneously mix throughout
the drywell and suppression chamber
air space. The suppression chamber
free air volume is included based on
expected steam flow from the drywell
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contalnment or drywell should be assumed to téfmlriéte at the end of the
early in-vessel phase.

to the suppression chamber, even

after the initial blowdown, and from
the suppression chamber to the
drywell through vacuum breakers as
steam condensing reduces drywell
pressure relative to that in the
suppression chamber.

3.2

Reduction in airborne radioactivity in the containment by natural
deposition within the containment may be credited. Acceptable models
for removal of iodine and aerosols are described in Chapter 6.5.2,
"Containment Spray as a Fission Product Cleanup System," of the
Standard Review Plan (SRP), NUREG-0800 (Ref. A-1) and in
NUREG/CR-6189, "A Simplified Model of Aerosol Removal by Natural
Processes in Reactor Containments” (Ref. A-2). The latter model is
incorporated into the analysis code RADTRAD (Ref. A-3).

Conforms

Credit is taken for natural deposition
per the methodology of NUREG/CR-
6189, as implemented in RADTRAD.
No deterministically assumed initial
plateout is credited.

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 (Ref. A-1) 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, "A Simplified Model
of Aerosol Removal by Containment Sprays"1 (Ref. A-4). This simplified
model is incorporated into the analysis code RADTRAD (Refs. A-1 to
A-3).

The evaluation of the containment sprays should address areas wnthm
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

Not
Applicable

While containment spray is an
available design feature at LGS, no
credit is taken for airborne activity
removal by sprays in the LOCA AST
analysis.
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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. The maximum activity to
be used in determining the DF is defined as the iodine activity in the
columns labeled "Total" in Tables 1 and 2 of this guide multiplied by 0.05
for elemental iodine and by 0.95 for particulate iodine (i.e., aerosol
treated as particulate in SRP methodology).

3.4

Reduction in airborne radioactivity in the containment by in-containment
recirculation filter systems may be credited if these systems meet the
guidance of Regutatory Guide 1.52 and Generic Letter 99-02 (Refs. A-5
and A-6). The filter media loading caused by the increased aerosol
release associated with the revised source term should be addressed.

Not
Applicable

No in-containment recirculation filter
systems exist at LGS.

3.5

Reduction in airborne radioactivity in the containment by suppression
pool scrubbing in BWRs should generally not be credited. However, the
staff may 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 (Ref. 7). Analyses should consider iodine re-evolution if the
suppression pool liquid pH is not maintained greater than 7.

Contorms

No credit is taken for suppression
pool scrubbing in the LOCA AST
reanalysis. Analyses have been
performed that determined that the
suppression pool liquid pH is
maintained greater than 7, and that,
therefore, iodine re-evolution is not
expected.

3.6

Reduction in airborne radioactivity in the containment by retention in ice
condensers, or other engineering safety features not addressed above,
should be evaluated on an individual case basis. See Section 6.5.4 of
the SRP (Ref. A-1).

Not
Applicable

LGS does not have ice condensers.
No other removal mechanisms are
credited other than natural
deposition.

3.7

The primary containment (i.e., drywell for Mark | and Il containment
designs) should be assumed to leak at the peak pressure technical
specification leak rate for the first 24 hours. For PWRs, the leak rate
may be reduced after the first 24 hours to 50% of the technical

Conforms

The LGS Mark Il primary
containment leakage is assumed to
be 0.5% of containment mass per
day for 24 hours and 0.25% per day
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first 24 hours, if supported by plant configuration and analyses, to a
value not less than 50% of the technical specification leak rate.
Leakage from subatmospheric containments is assumed to terminate
when the containment is brought to and maintained at a subatmospheric
condition as defined by technical specifications.

For BWRs with Mark 1l containments, the leakage from the drywell into
the primary containment should be based on the steaming rate of the
heated reactor core, with no credit for core debris relocation. This
leakage should be assumed during the two-hour period between the
initial blowdown and termination of the fuel radioactivity release (gap
and early in-vessel release phases). After two hours, the radioactivity is
assumed to be uniformly distributed throughout the drywell and the
primary containment.

' froni 24 to 720 hours baséd on

containment pressure reductions.

3.8

If the primary containment is routinely purged during power operations,
releases via the purge system prior to containment isolation should be
analyzed and the resulting doses summed with the postulated doses
from other release paths, The purge release evaluation should assume
that 100% of the radionuclide inventory in the reactor coolant system
liquid is released to the containment at the initiation of the LOCA. This
inventory should be based on the technical specification reactor coolant
system equilibrium activity. lodine spikes need not be considered. If the
purge system is not isolated before the onset of the gap release phase,
the release fractions associated with the gap release and early in-vessel
phases should be considered as applicable.

Conforms

The LGS primary containment is not
routinely purged during power
operation. Purging is limited to
inerting, de-inerting and occasional
short pressure control activities.

4.1

Leakage from the primary containment should be considered to be
collected, processed by engineered safety feature (ESF) filters, if any,
and released to the environment via the secondary containment exhaust
system during periods in which the secondary containment has a
negative pressure as defined in technical specifications. Credit for an
elevated release should be assumed only if the point of physical release
is more than two and one-half times the height of any adjacent structure.

Conforms

Secondary Containment release is
via the North Stack. Filtration credit
is taken after the 15.5-minute
drawdown period. The Gap release
begins at ~ 2 minutes after LOCA
initiation. For EAB and LPZ doses,
ground level releases are assumed.
For Control Room doses, releases

are based on zero-velocity vent
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release assumptions, yielding ground
level release equivalent dispersion
factors.

4.2

Leakage from the primary containment is assumed to be released
directly to the environment as a ground-level release during any period
in which the secondary containment does not have a negative pressure
as defined in technical specifications.

Conforms

For EAB and LPZ doses, ground
level releases are assumed. For
Control Room doses, releases are
based on zero-velocity vent release
assumptions.

4.3

The effect of high wind speeds on the ability of the secondary
containment to maintain a negative pressure should be evaluated on an
individual case basis. The wind speed to be assumed is the 1-hour
average value that is exceeded only 5% of the total number of hours in
the data set. Ambient temperatures used in these assessments should
be the 1-hour average value that is exceeded only 5% or 95% of the
total numbers of hours in the data set, whichever is conservative for the

intended use (e.g., if high temperatures are limiting, use those exceeded
only 5%).

Conforms

The wind speed exceeded only 5%
of the time at LGS in the secondary
containment vicinity is approximately
19.7 mph (175’ elevation of
meteorological tower 2). It has been
determined that a wind speed of
greater than 35 mph would be
required before the secondary
containment pressures would be
positive relative to outside air
pressures at the downwind side of
the reactor enclosure.

4.4

Credit for dilution in the secondary containment may be allowed when
adequate means to cause mixing can be demonstrated. Otherwise, the
leakage from the primary containment should be assumed to be
transported directly to exhaust systems without mixing. Credit for
mixing, if found to be appropriate, should generally be limited to 50%.
This evaluation should consider the magnitude of the containment
leakage in relation to contiguous building volume or exhaust rate, the
location of exhaust plenums relative to projected release locations, the
recirculation ventilation systems, and internal walls and floors that
impede stream flow between the release and the exhaust.

Conforms

A 50% mixing credit is taken for
dilution/mixing in secondary
containment. This mixing is
attributed to the RERS flow network.
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4.5 Primary containment leakage that bypasses the secondary contalnment
should be evaluated at the bypass leak rate incorporated in the technical
specifications. If the bypass leakage is through water, e.g., via a filled
piping run that is maintained full, credit for retention of iodine and
aerosols may be considered on a case-by-case basis. Similarly,
deposition of aerosol radioactivity in gas-filled lines may be considered
on a case-by-case basis.

Conforms

No primary contamment Ieakage

with the exception of MSIV leakage,
has been identified which bypasses
the secondary containment. Only the
MSIV pathway leak rates are
incorporated into the Technical
Specifications.

The AST analysis is based on an
MSIV leakage limit of 200 scfh total
leakage with not more that 100 scfh
per line when tested at 2 22 psig.

Modeling of aerosol settling and
elemental iodine deposition is based
on methodology used by NRC in
AEB-98-03 for both piping and the
condenser. For the two steam lines
modeled, two nodes are used. The
first node is from the reactor
pressure vessel to the inboard MSIV.
The second node is from the inboard
MSIV to the Turbine Stop Valve that
provides the seismically designed
boundary of the MSIV alternate drain
pathway. For aerosol settling, only
horizontal piping runs are credited,
and only the bottom surface area is
considered available. A median
settling velocity is used, given the
conservatism in using a well-mixed
treatment. For elemental iodine
deposition both horizontal and
vertical piping is credited, as well as
all surfaces. This is because this
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LGS has previously been analyzed
-and licensed to no longer credit a
MSIV Leakage Control System, and
to credit holdup, settling, and
deposition in seismically rugged
portions of the turbine condenser
system. This historical evaluation is
based on methodology described in
NEDC-31858P, Rev. 2, "BWROG
Report for Increasing MSIV Leakage
Rate Limits and Elimination of
Leakage Control Systems”. That
analysis was based on a design
basis recirculation line break and
TID-14844 based source terms. For
this AST application, the analysis of
MSIV leakage is updated to reflect
AST parameters related to release
timing, chemical makeup, and more
recent approaches regarding fission
product settling and deposition.

Credit is taken for deposition in the
condenser, where the deposition
area is the horizontal surface of the
high pressure (HP) wetwell, and the
HP condenser walls. By the time
that activity has reached the
condenser, the aerosols are
essentially depleted. Therefore,
vertical wall surfaces are credited for
elemental iodine removal. No credit
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is taken for any organic iodine

removal in piping or the condenser.

"1 Also, no credit is taken for condenser

tubing even though this provides
approximately 40 times the
deposition area in the condenser
than what is credited.

4.6

Reduction in the amount of radioactive material released from the

secondary containment because of ESF filter systems may be taken into

account provided that these systems meet the guidance of Regulatory
Guide 1.52 (Ref. A-5) and Generic Letter 99-02 (Ref. A-6).

Conforms

SGTS HEPA and charcoal adsorber
filters are credited in the evaluation
of a LOCA accident for onsite and
offsite dose consequences. RERS
HEPA filtration is also credited. Both
of these systems meet the guidance
of Regulatory Guide 1.52 and
Generic Letter 99-02.

5.1

With the exception of noble gases, all the fission products released from
the fuel to the containment (as defined in Tables 1 and 2 of this guide)
should be assumed to instantaneously and homogeneously mix in the
primary containment sump water (in PWRs) or suppression pool (in
BWRs) at the time of release from the core. In lieu of this deterministic
approach, suitably conservative mechanistic models for the transport of
airborne activity in containment to the sump water may be used. Note
that many of the parameters that make spray and deposition models
conservative with regard to containment airborne leakage are non-
conservative with regard to the buildup of sump activity.

Conforms

With the exception of noble gases, all
the fission products released from
the fuel to the containment are
assumed to instantaneously and
homogeneously mix in the
suppression pool at the time of
release from the core.

5.2

The leakage should be taken as two times the sum of the simultaneous
leakage from all components in the ESF recirculation systems above
which the technical specifications, or licensee commitments to item
I11.D.1.1 of NUREG-0737 (Ref. A-8), would require declaring such
systems inoperable. The leakage should be assumed to start at the
earliest time the recirculation flow occurs in these systems and end at
the latest time the releases from these systems are terminated.
Consideration should also be given to design leakage through valves

Conforms

The 5-gpm leak rate is two times the
sum of the allowed simultaneous
leakage from all ECCS components.
ECCS leakage is minimized at LGS
through implementation of the
Program committed to in T.S.
6.8.4.a, “Primary Coolant Sources
Outside Containment”.
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isolating ESF recirculation systems from tanks vented to atmosphere,

e.g., emergency core cooling system (ECCS) pump minflow return to the
refueling water storage tank.

Since certain ECCS systems take
suction immediately from the
suppression pool, this leak path is
assumed to start at time 0.

Leakage to atmospheric tanks is
credible only for lines connecting
from ECCS pump discharges to such
a tank, because of relative
elevations. The sole leakage paths
to a tank vented to atmosphere
meeting this condition are the High
Pressure Coolant Injection / Reactor
Core Isolation Cooling test lines that
discharge to the Condensate Storage
Tank (CST). These lines are isolated
by two normally closed valves. Since
the CST contents are demineralized
water, ECCS leakage would quickly
turn the water-basic. Therefore,
minimal elemental iodine is
expected, and as a result, negligible
iodine volatilization.

5.3 With the exception of iodine, all radioactive materials in the recirculating | Conforms With the exception of iodine, all
liquid should be assumed to be retained in the liquid phase. radioactive materials in ECCS liquids
are assumed to be retained in the
liquid phase.
5.4 If the temperature of the leakage exceeds 212°F, the fraction of total Not The temperature of the leakage does
iodine in the liquid that becomes airborne should be assumed equal to Applicable not exceed 212°F.

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:
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Where: hy is the enthalpy of liquid at system design temperature and
pressure; hy, is the enthalpy of liquid at saturation conditions (14.7 psia,
212°F); and hy, is the heat of vaporization at 212°F,

5.5

If the temperature of the leakage is less than 212°F or the calculated
flash fraction is less than 10%, the amount of iodine that becomes
airborne should be assumed to be 10% of the total iodine activity in the
leaked fluid, unless a smaller amount can be justified based on the
actual sump pH history and area ventilation rates.

Conforms

An airborne release fraction of 1.39%
is used and was determined using a
methodology previously approved for
use at the Clinton Power Station.
Suppression Pool water pH is
maintained above 7 for the entire 30
days of the accident dose
assessment period. Under these
conditions virtually none of the iodine
will be in elemental form, and organic
iodine formation will be inhibited.
Because of the subcooled condition
no flashing is expected.

5.6

The radioiodine that is postulated to be available for release to the
environment is assumed to be 97% elemental and 3% organic.
Reduction in release activity by dilution or holdup within buildings, or by
ESF ventilation filtration systems, may be credited where applicable.
Filter systems used in these applications should be evaluated against
the guidance of Regulatory Guide 1.52 (Ref. A-5) and Generic Letter 99-
02 (Ref. A-6).

Conforms

The credited Control Room intake
charcoal and HEPA filters meet the
requirements of RG 1.52 and
Generic Letter 99-02. These are
credited at 80% efficiency for
elemental and organic iodines.
Aerosol removal efficiencies are
assumed to be 99% based on the
HEPA/charcoal combination,

6.1

For the purpose of this analysis, the activity available for release via
MSIV leakage should be assumed to be that activity determined to be in
the drywell for evaluating containment leakage (see Regulatory Position
3). No credit should be assumed for activity reduction by the steam
separators or by iodine partitioning in the reactor vessel.

Conforms

The activity released through the
MSIVs is the same concentration as
that used for evaluating Primary to
Secondary Containment leakage.

No credit is assumed for activity
reduction by the steam separators or
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by iodine partitioning in the reactor
vessel.

All the MSIVs should be assumed to leak at the maximum leak rate
above which the technical specifications would require declaring the
MSIVs inoperable. The leakage should be assumed to continue for the
duration of the accident. Postulated leakage may be reduced after the
first 24 hours, if supported by site-specific analyses, to a value not less
than 50% of the maximum leak rate.

Conforms

MSIV leakage assumed in this
accident analysis is 200 scfh for all
steam lines and 100 scfh for any one
line when tested at 2 22 psig.
Reduction in leakage rates after 24
hours are based on post-accident
containment pressures. No credit is
taken for leakage rate reductions
below 50% of the MSIV leakage limit.

6.3

Reduction of the amount of released radioactivity by deposition and
plateout on steam system piping upstream of the outboard MSIVs may
be credited, but the amount of reduction in concentration allowed will be
evaluated on an individual case basis. Generally, the model should be
based on the assumption of well-mixed volumes, but other models such
as slug flow may be used if justilied.

6.4

In the absence of collection and trealment of releases by ESFs such as ~
the MSIV leakage control system, or as described in paragraph 6.5
below, the MSIV leakage should be assumed to be released to the
environment as an unprocessed, ground- level release. Holdup and
dilution in the turbine building should not be assumed.

Conforms

See discussion under comments for
section 4.5 of Table B.

‘Conforms

Releases are assumed to be from
the North Stack, without credit for
holdup or dilution in the condenser or
Turbine Enclosure. The zero-velocity
vent release assumption is effectively
a ground level release assumption.

6.5

A reduction in MSIV releases that is due to holdup and deposition in
main steam piping downstream of the MSIVs and in the main
condenser, including the treatment of air ejector effluent by offgas
systems, may be credited if the components and piping systems used in
the release path are capable of performing their safety function during
and following a safe shutdown earthquake (SSE). The amount of
reduction allowed will be evaluated on an individual case basis.
References A-9 and A-10 provide guidance on acceptable models.

Conforms

See discussion under comments for
section 4.5 of Table B.

7.0

The radiological consequences from post-LOCA primary containment
purging as a combustible gas or pressure control measure should be

Conforms

Containment purging as a
combustible gas or pressure control
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analyzed. If the installed containment purging capabilities are measure is not required nor credited
maintained for purposes of severe accident management and are not in any design basis analysis for 30
credited in any design basis analysis, radiological consequences need days following a design basis LOCA
not be evaluated. If the primary containment purging is required within at LGS.

30 days of the LOCA, the results of this analysis should be combined
with consequences postulated for other fission product release paths to
determine the total calculated radiological consequences from the
LOCA. Reduction in the amount of radioactive material released via ESF
filter systems may be taken into account provided that these systems

meet the guidance in Regulatory Guide 1.52 (Ref. A-5) and Generic
Letter 99-02 (Ref. A-6).
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Acceptable aséumptions regarding cdre inventory and the réleaéé 6f
radionuclides from the fuel are provided in Regulatory Position 3 of this
guide.

Conforms

The number of fuel rods damaged during the accident should be based
on a conservative analysis that considers the most limiting case. This
analysis should consider parameters such as the weight of the dropped
heavy load or the weight of a dropped fuel assembly (plus any attached
handling grapples), the height of the drop, and the compression, torsion,
and shear stresses on the irradiated fuel rods. Damage to adjacent fuel

assemblies, if applicable (e.g., events over the reactor vessel), should
be considered.

Conforms

This is based on generic evaluation of
GE11 and GE14 fuel, with heavy mast,
yielding 172 failed rods, based on
87.33 rods per assembly and 764
assemblies in the core. Damage due
to a fuel assembly drop into the reactor
vessel bounds a drop in the spent fuel
pool. This is due the greater distance
of the drop in the vessel as opposed to
the drop into the fuel pool.

1.2

The fission product 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. All the gap activity in the damaged rods is assumed
to be instantaneously released. Radionuclides that should be considered
include xenons, kryptons, halogens, cesiums, and rubidiums.

Conforms

Gap activity assumed is per this
guidance.

1.3

The chemical form of radioiodine released from the fuel to the spent fuel
pool should be assumed to be 95% cesium iodide (Csl), 4.85 percent
elemental iodine, and 0.15 percent organic iodide. The Csl released
from the fuel is assumed to completely dissociate in the pool water.
Because of the low pH of the pool water, the iodine re-evolves as
elemental iodine. This is assumed to occur instantaneously. The NRC
staff will consider, on a case-by-case basis, justifiable mechanistic
treatment of the iodine release from the pool.

Conforms

All iodine added to pool assumed to
dissociate and re-evolves as elemental
iodine and treated appropriately.

If the depth of water above the damaged fuel is 23 feet or greater, the
decontamination factors for the elemental and organic species are 500
and 1, respectively, giving an overall effective decontamination factor of
200 (i.e., 99.5% of the total iodine released from the damaged rods is
retained by the water). This difference in decontamination factors for
elemental (99.85%) and organic iodine (0.15%) species results in the
iodine above the water being composed of 57% elemental and 43%

Conforms

The analyzed water depth above
damaged fuel is 23 feet. Although the
actual water coverage over damaged
fuel in the reactor vessel is 52 feet, no
further credit is applied for the
additional (i.e., >23 feet) water depth in
accordance with regulatory guidance.
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organic species. If the depth of water is not 23 feet, the decontamlnatlon
factor will have to be determined on a case-by-case method (Ref. B-1).

An overall DF of 200 is used

For a drop over the spent fuel pool,
coverage over the dropped fuel
assembly, as it lies across the top of
the bail handles of assemblies in the
fuel rack, is 21.6 feet. The coverage
over the fuel pins for assemblies in the
racks is 22.6 feet. The calculated df,
weighted by damaged fuel pin count, is
171. The conservatively determined
damage over the spent fuel pool is
70% of that over the reactor vessel.
Therefore, the net effect (damage
times df), is that a drop over the
reactor is bounding.

3 The retention of noble gases in the water in the fuel pool or reactor Conforms | DF = 1 for noble gas isotopes.
cavity is negligible (i.e., decontamination factor of 1). Particulate
radionuclides are assumed to be retained by the water in the fuel pool or
reactor cavity (i.e., infinite decontamination factor).
4.1 The radioactive material that escapes from the fuel pool to the fuel Conforms | The release is assumed to occur over
building is assumed to be released to the environment over a 2-hour a two hour period.
time period.
4.2 A reduction in the amount of radioactive material released from the fuel | Conforms | No credit is taken for the Standby Gas

pool by engineered safety feature (ESF) filter systems may be taken into
account provided these systems meet the guidance of Regulatory Guide
1.52 and Generic Letter 99-02 (Refs. B-2, B-3). Delays in radiation
detection, actuation of the ESF filtration system, or diversion of
ventilation flow to the ESF filtration system(21) should be determined
and accounted for in the radioactivity release analyses.

Treatment System.
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The radioactivity release from the fuel pool should be assumed to be
drawn into the ESF filtration system without mixing or dilution in the fuel
building. If mixing can be demonstrated, credit for mixing and dilution
may be considered on a case-by-case basis. This evaluation shouid
consider the magnitude of the building volume and exhaust rate, the
potential for bypass to the environment, the location of exhaust plenums
relative to the surface of the pool, recirculation ventilation systems, and
internal walls and floors that impede stream flow between the surface of
the pool and the exhaust plenums.

Conforms

Two-hour release to the enwronment is

assumed, without SGTS or CREFAS
filtration.

5.1

If the containment is isolated during fuel handling operations, no
radiological consequences need to be analyzed.

Conforms

Secondary Containment isolation is not-
credited.

5.2

If the containment is open during fuel handling operations, but designed
to automatically isolate in the event of a fuel handling accident, the
release 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.

Conforms

Automatic Secondary Containment
isolation is not credited.

5.3

If the containment is open during fuel handling operations (e.g.,
personnel air lock or equipment hatch is open), the radioactive material
that escapes from the reactor cavity pool to the containment is released
to the environment over a 2-hour time period.

Note 3:

The staff will generally require that technical specifications allowing such
operations include administrative controls to close the airlock, hatch, or
penetrations within 30 minutes. Such administrative controls will
generally require that a dedicated individual be present, with the
necessary equipment available, to restore containment closure should a

fuel handling accident occur. Radiological analyses should generally not
credit this manual isolation.

Site-
specific
exception

Refueling Area Secondary
Containment closure will be
accomplished within a 1-hour time
period as opposed to the suggested 30
minutes. Administrative controls will
be in place associated with closure of
doors and penetrations.
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5.4

A reductlon in the amount of radloacllve material released from the
containment by ESF filter systems may be taken into account provided
that these systems meet the guidance of Regulatory Guide 1.52 and
Generic Letter 99-02 (Refs. B-2 and B-3). Delays in radiation detection,
actuation of the ESF filtration system, or diversion of ventilation flow to
the ESF filtration system should be determined and accounted for in the

Jadioactivity release analyses.

>Not
Applicable

No credit is being taken for filtration of -

release from the Reactor Enclosure.

5.5

Credit for dilution or mixing of the activity released from the reactor
cavity by natural or forced convection inside the containment may be
considered on a case-by-case basis. Such credit is generally limited to
50% of the containment free volume. This evaluation should consider
the magnitude of the containment volume and exhaust rate, the potential
for bypass to the environment, the location of exhaust plenums relative
to the surface of the reactor cavity, recirculation ventilation systems, and
internal walls and floors that impede stream flow between the surface of
the reactor cavity and the exhaust plenums.

Not
Applicable

Two-hour release to the environment is
assumed.
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1 Assumptions acceptable to the NRC staff regarding ¢ Conforms Breached/melted fuel rods and
provided in Regulatory Position 3 of this guide. For the rod drop release fractions have been updated
accident, the release from the breached fuel is based on the estimate of to reflect GE14 fuel, and release
the number of fuel rods breached and the assumption that 10% of the fractions per RG 1.183. Releases are
core inventory of the noble gases and iodines is in the fuel gap. The based on 1,200 fuel rods breached
release attributed to fuel melting is based on the fraction of the fuel that and melting in 0.77% of the fuel
reaches or exceeds the initiation temperature for fuel melting and on the contained in the breached rods.
assumption that 100% of the noble gases and 50% of the iodines A conservative radial peaking factor of
contained in that fraction are released to the reactor coolant. 1.7 is used in agreement with the AST

‘ Calculation for the Fuel Handling
Accident.
In addition to noble gas and iodine
releases, releases of 12% of the core
inventory of Cesium (an alkali metal,
per Table 5 in Regulatory Position 3 of
the guide) is assumed, based on
Table 3 in Regulatory Position 3 of the
guide.
Radionuclide grouping is per Table 5
in Regulatory Position 3 of the guide,
as implemented in RADTRAD.

2 If no or minimal fuel damage is postulated for the limiting event, the Conforms Substantial fuel damage is postulated.
released activity should be the maximum coolant activity (typically 4
uCi/gm DE 1-131) allowed by the technical specifications.

3.1 The activity released from the fuel from either the gap or from fuel Conforms Instantaneous mixing is assumed per
pellets is assumed to be instantaneously mixed in the reactor coolant this guidance.
within the pressure vessel.

3.2 Credit should not be assumed for partitioning in the pressure vessel or Conforms No partitioning is assumed.
for removal by the steam separators.

3.3 Of the activity released from the reactor coolant within the pressure Conforms Released activity is per this guidance.

vessel, 100% of the noble gases, 10% of the iodine, and 1% of the
remaining radionuclides are assumed to reach the turbine and
condensers.
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Of the activity that reaches the turbine and condenser, 100% of the
noble gases, 10% of the iodine, and 1% of the particulate radionuclides
are available for release to the environment. The turbine and
condensers leak to the atmosphere as a ground- level release at a rate
of 1% per day for a period of 24 hours, at which time the leakage is
assumed to terminate. No credit should be assumed for dilution or
holdup within the turbine building. Radioactive decay during holdup in
the turbine and condenser may be assumed.

Conforms

nThe condehsér leak rate of 1% per

day for a period of 24 hours is
assumed. All releases are assumed
to be at ground level and based on
zero-velocity vent release
assumptions. Radioactive decay
during holdup in the condenser is
assumed.

3.5

In lieu of the transport assumptions provided in paragraphs 3.2 through
3.4 above, a more mechanistic analysis may be used on a case-by-case
basis. Such analyses account for the quantity of contaminated steam
carried from the pressure vessel to the turbine and condensers based
on a review of the minimum transport time from the pressure vessel to
the first main steam isolation (MSIV) and considers MSIV closure time.

Not
Applicable

Sections 3.2 through 3.4 are used in
the analysis.

3.6

The jodine species released from the reactor coolant within the pressure
vessel should be assumed to be 95% Csl as an aerosol, 4.85%
elemental, and 0.15% organic. The release from the turbine and
condenser should be assumed to be 97% elemental and 3% organic.

Conforms

No credit for RERS, SGTS, or
CREFAS filters is taken, and therefore
variation in iodine species has no
eftect.

Foot-
note 1

The activity assumed in the analysis should be based on the activity
associated with the projected fuel damage or the maximum technical
specification values, whichever maximizes the radiological
consequences. In determining the dose equivalent -131 (DE 1-131), only
the radioiodine associated with normal operations or iodine spikes
should be included. Activity from projected fuel damage should not be
included.

Conforms

Projected fuel damage is the limiting
case.
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If there are forced flow paths from the turbine or condenser, such as Conforms Upon detectlon of hlgh radnat:on levels
unisolated motor vacuum pumps or unprocessed air ejectors, the by the Main Steam Line Radiation
leakage rate should be assumed to be the flow rate associated with the Monitor system the mechanical

most limiting of these paths. Credit for collection and processing of vacuum pump trips. Air ejector flows
releases, such as by off gas or standby gas treatment, will be . are processed through the offgas
considered on a case-by-case basis. system, which removes all iodines

and substantially delays noble gases.
LGS is a clean sealing steam system
so gland seals are not considered a
forced release pathway.
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1 Assumptions acceptable to the NRC staff regarding core inventory and  { Not No fuel damage, release estimate
the release of radionuclides from the fuel are provided in Regulatory Applicable | based on coolant activity.
Position 3 of this 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.

2 If no or minimal fuel damage is postulated for the limiting event, the Conforms No fuel damage is expected even
released activity should be the maximum coolant activity allowed by with the extension of the MSIV
technical specification. The iodine concentration in the primary coolant is closure time to 10.5 seconds. The
assumed to correspond to the following two cases in the nuclear steam 10.5 seconds is the same as that
supply system vendor's standard technical specifications. currently licensed for Peach Bottom,

where no fuel damage is postulated.

Per the current Limerick MSLB
analysis, the core is uncovered for 60
seconds, which is well after the MSIV
closure time. No fuel damage results
during this event.

By changing the MSIV closure time
by 5 seconds for AST, there is no
concern of uncovering the core. This
is due to the swell that results from
reactor depressurization that will
maintain adequate core coverage

. until the MSIV isolation.

LGS Technical Specifications limits
the reactor coolant Dose Equivalent
(DE) I-131 specific activity to 0.2
pCi/gm, with action to isolate all main
steam lines if the reactor coolant DE
I-131 specific activity exceeds 4.0
uCi/gm during Power Operation or
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: Startup.
2.1 The concentration that is the maximum value (typically 4.0 uCi/gm DE |- | Conforms See ltem 2 above.
131) permitted and corresponds to the conditions of an assumed pre-
accident spike, and
2.2 The concentration that is the maximum equilibrium value (typically 0.2 Conforms See ltem 2 above.
pCi/gm DE |-131) permitted for continued full power operation.
3 The activity released from the fuel should be assumed to mix Conforms Mixing is per this guidance.
instantaneously and homogeneously in the reactor coolant. Noble gases
should be assumed to enter the steam phase instantaneously.
4.1 The main steam line isolation valves (MSIV) should be assumed to close | Conforms See Item 2 above.
in the maximum time allowed by technical specifications.
4.2 The total mass of coolant released should be assumed to be that Conforms Mass of coolant released is per this
amount in the steam line and connecting lines at the time of the break guidance.
plus the amount that passes through the valves prior to closure.
4.3 All the radioactivity in the released coolant should be assumed to be. Conforms This guidance was used in the
released to the atmosphere instantaneously as a ground-level release. analysis.
No credit should be assumed for plateout, holdup, or dilution within
facility buildings.
4.4 The iodine species released from the main steam line should be Conforms No filtration is credited, so the iodine

assumed to be 95% Csl as an aerosol, 4.85% elemental, and 0.15%
organic.

species are irrelevant.
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5.0 REGULATORY ANALYSIS
5.1 No Significant Hazards Consideration

5.1.1

Exelon Generation Company, LLC (Exelon) is requesting a revision to the Facility
Operating Licenses for Limerick Generating Station, Units 1 and 2. Specifically, we
are requesting a revision to the Technical Specifications and licensing and design
bases to reflect the application of alternative source term (AST) assumptions.

The AST analyses were performed in accordance with the guidance in Regulatory
Guide 1.183, "Alternative Radiological Source Terms for Evaluating Design Basis
Accidents at Nuclear Power Reactors," dated July 2000, and Standard Review Plan
Section 15.0.1, "Radiological Consequence Analyses Using Alternative Source

Terms."

According to 10 CFR 50.92, "Issuance of amendment,” paragraph (c), a proposed
amendment to an operating license involves no significant hazards consideration if
operation of the facility in accordance with the proposed amendment would not:

(1)  Involve a significant increase in the probability or consequences of an
accident previously evaluated; or

(2) Create the possibility of a new or different kind of accident from any accident
previously evaluated; or

(3) Involve a significant reduction in a margin of safety.

In support of this determination, an evaluation of each of the three criteria set forth
in 10 CFR 50.92 is provided below regarding the proposed license amendment.

The proposed changes do not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The implementation of AST assumptions has been evaluated in revisions to the
analyses of the following limiting design basis accidents (DBAs) at Limerick
Generating Station (LGS):

Loss-of-Coolant Accident,

Main Steam Line Break Accident,
- Fuel Handling Accident, and

Contro! Rod Drop Accident.

Based upon the results of these analyses, it has been demonstrated that, with the
requested changes, the dose consequences of these limiting events are within the
regulatory guidance provided by the NRC for use with the AST. This guidance is
presented in 10 CFR 50.67, Regulatory Guide 1.183, and Standard Review Plan
Section 15.0.1. The AST is an input to calculations used to evaluate the
consequences of an accident, and does not by itself affect the plant response, or the
actual pathway of the radiation released from the fuel. It does however; better
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represent the physical characteristics of the release, so that appropriate mitigation
techniques may be applied.

For the proposed change to increase the MSIV closure time by 5 seconds (5.5 to
10.5 seconds), although nearly twice as much steam mass is released from the
current assumptions, there is no significant net increase of dose to Control Room or
ofisite personnel. The effect of the increased release time is offset by the dose
methodologies applied using AST. The increased closure time also impacts the
volume of reactor coolant available to maintain core coverage; however, the swell
that results from the reactor depressurization adequately covers the core throughout
the time it takes to complete the MSIV isolation.

The AST methodology follows the guidance provided in Regulatory Guide 1.183 and
conforms to the dose limits in 10 CFR 50.67. Even though these limits are not
directly comparable to the previously specified whole body and thyroid requirements
of GDC 19 and 10 CFR 100.11, the results of the AST analyses have demonstrated
that the 10 CFR 50.67 limits are satisfied. Therefore, it is concluded that AST does
not involve a significant increase in the consequences of an accident previously
evaluated.

Implementation of AST provides increased operating margins for: RERS, SGTS,
and CREFAS filtration efficiencies; MSIV closure time; and RERS flow. It also
relaxes secondary containment integrity requirements while handling irradiated fuel
that has decayed for greater than 24 hours and during core alterations. Automatic
initiation of the radiation isolation mode for the control room is no longer credited in
the accident analysis, which can relax some Technical Specification surveillance
requirements.

The equipment affected by the proposed changes is mitigative in nature, and relied
upon after an accident has been initiated. Application of the AST does result in
changes to Updated Final Safety Analysis Report (UFSAR) functions (e.g., MSIV
closure time, SLC system) and operation of various filtration systems. As a
condition of application of AST, LGS is proposing to use the SLC system to control
the Suppression Pool pH following a LOCA only. These changes have been
included within the evaluations for these proposed changes. While the operation of
various systems does change with the implementation of AST, the affected systems
are not accident initiators. Application of the AST is not an initiator of a design basis
accident. The proposed changes to the Technical Specifications (TS), while they
revise certain performance requirements, do not require any physical changes to
the plant.

Additionally, the proposed change to the SLC systém surveillance requirement
(SR), to verify the weight of Boron-10, is equivalent to the current requirement to
determine the minimum available weight of sodium pentaborate. This change
performs the same chemical analysis determination as the current TS requirement,
but more clearly identifies the boron weight available to mitigate the ATWS event,
and, given the possible range of tank enrichments, also supports determining the
minimum required weight of boron needed to control suppression poo! pH for AST.
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5.1.2

5.1.3

As a result, the proposed changes do not affect any of the parameters or conditions
that could contribute to the initiation of any accidents. Relaxation of operability
requirements during the specified conditions will not significantly increase the
probability of occurrence of an accident previously analyzed. Since design basis
accident initiators are not being altered by adoption of the AST, the probability of an
accident previously evaluated is not affected.

Therefore, the proposed changes do not involve a significant increase in the
probability or consequences of an accident previously evaluated.

The proposed changes do not create the possibility of a new or different kind
of accident from any accident previously evaluated.

The proposed changes do not involve a physical change to the plant.

implementation of AST provides increased operating margins for: RERS, SGTS, AND
CREFAS filtration efficiencies; MSIV closure time; and RERS flow. It also relaxes
secondary containment integrity requirements while handling irradiated fuel that has
decayed for greater than 24 hours and during core alterations. Automatic initiation of
the radiation isolation mode for the control room is no longer credited in the accident
analysis, which can relax some Technical Specification surveillance requirements.

Similarly, the proposed changes do not require any physical changes to any
structures, systems or components involved in the mitigation of any accidents. The
sodium pentaborate requirement for the SLC system does not change. Therefore,
no new initiators or precursors of a new or different kind of accident are created. New
equipment or personnel failure modes that might initiate a new type of accident are not
created as a result of the proposed changes.

As such, the proposed changes do not create the possibility of a new or dnfferent

- kind of accident from any accident previously evaluated.

The proposed change does not involve a significant reduction in a margin of
safety.

Safety margins and analytical conservatisms have been evaluated and have been
found acceptable. The analyzed events have been carefully selected and margin
has been retained to ensure that the analyses adequately bound postulated event
scenarios. The dose consequences due to design basis accidents comply with the
requirements of 10 CFR 50.67 and the guidance of Regulatory Guide 1.183.

The proposed changes are associated with the implementation of a new licensing
basis for LGS Design Basis Accidents (DBAs). Approval of the change from the
original source term to a new source term taken from Regulatory Guide 1.183 is
being requested. The results of the accident analyses, revised in support of the
proposed changes, are'subject to revised acceptance criteria. The analyses have
been performed using conservative methodologies, as specified in Regulatory
Guide 1.183. The dose consequences of these DBAs remain within the acceptance
criteria presented in 10 CFR 50.67, “Accident Source Term”, and Regulatory Guide

1.183.
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5.2

6.0

The proposed changes continue to ensure that the doses at the exclusion area
boundary (EAB) and low population zone boundary (LPZ), as well as the Control Room,
are within corresponding regulatory limits.

Therefore, the proposed changes do not involve a significant reduction in a margin
of safety.

Conclusion

Exelon Generation Company, LLC (Exelon) concludes that the proposed changes
present 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.
Applicable Regulatory Requirements/Criteria

The NRC'’s traditional methods (prior to the AST) for calculating the radiological
consequences of design basis accidents are described in a series of regulatory guides
and Standard Review Plan (SRP) chapters. That guidance was developed to be
consistent with the TID-14844 source term and the whole body and thyroid dose
guidelines stated in 10 CFR 100.11. Many of those analysis assumptions and methods
are inconsistent with the ASTs and with the Total Effective Dose Equivalent (TEDE)
criteria provided in 10 CFR 50.67. Regulatory Guide 1.183 provides assumptions and
methods that are acceptable to the NRC staff for performing design basis radiological
analyses using an AST. This guidance supersedes corresponding radiological analysis
assumptions provided in the older regulatory guides and SRP chapters when used in
conjunction with an approved AST and the TEDE criteria provided in 10 CFR 50.67.

Due to the comprehensive nature of Regulatory Guide 1.183, the Tables in Section 4
above were incorporated into this submittal to show how each section of the new
guidance is being addressed.

Also, the NRC published a new SRP section to address AST. Itis Standard Review
Plan Section 15.0.1, Rev. 0, entitled “Radiological Consequence Analyses Using
Alternative Source Terms”. It provides guidance on which NRC branches will review
various aspects of an AST license amendment request, but otherwise is consistent with
the guidance found in Regulatory Guide 1.183. The plant-specific information provided
in this license amendment request is consistent with the guidance found in SRP 15.0.1.

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 Commission’s regulations, and (3) the issuance of the
amendment will not be inimical to the common defense and security or the health
and safety of the public.

ENVIRONMENTAL CONSIDERATION

Exelon Generation Company, LLC (Exelon) has evaluated the proposed changes
against the criteria for identification of licensing and regulatory actions requiring
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environmental assessment in accordance with 10 CFR 51.21, “Criteria for and
identification of licensing and regulatory actions requiring environmental assessments."
Exelon has determined that the proposed changes meet the criteria for a categorical
exclusion as set forth in 10 CFR 51.22, "Criterion for categorical exclusion;
identification of licensing and regulatory actions eligible for categorical exclusion or
otherwise not requiring environmental review," paragraph (c)(9), and as such, has
determined that no irreversible consequences exist in accordance with 10 CFR 50.92,
“Issuance of amendment," paragraph (b). This determination is based on the fact that
this change is being proposed as an amendment to a license issued pursuant to 10
CFR 50, "Domestic Licensing of Production and Utilization Facilities," which changes a
requirement with respect to installation or use of a facility component located within the
restricted area, as defined in 10 CFR 20," Standards for Protection Against Radiation,"
or that changes an inspection or a surveillance requirement, and the amendment
meets the following specific criteria.

(i) The amendment involves no significant hazards consideration.

As demonstrated in Section 5.1 above, the proposed changes do not involve a
significant hazards consideration.

(ii) There is no significant change in the types or significant increase in the
amounts of any effluents that may be released offsite. -

The following table demonstrates that Exelon meets the radiological criteria
described in 10 CFR 50.67 for the exclusion area boundary (EAB) and the low
population zone (LPZ). The EAB and LPZ doses represent a small fraction of
the dose limits. '

fﬁp"se Results (rem TEDE)

Dose
Loss of Coolant 0.90 25
Accident
Main Steam 2.821" 25 1.110 25
Line Break 0.14® 2.5@ 0.056% 2.5@
Contro! Rod 0.049 6.3 0.034 6.3
Drop Accident
Fuel Handling 0.88 6.3 0.32 6.3
Accident

Notes: (1) Based on a pre-accident spike concentration of 4.0 pCi/gm dose equivalent

1-131.
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(2) Based on a maximum equilibrium concentration of 0.2 uCi/gm dose equivalent

I-131.

Adoption of the alternative source term and Technical Specification changes
which implement certain conservative assumptions in the alternative source
term analyses will not result in physical changes to the plant that could
significantly alter the type or amounts of effiuents that may be released ofisite.
Changes to operational parameters that could affect effluent releases have
been demonstrated through analysis to satisfy regulatory requirements.

(iii) There is no significant increase in individual or cumulative occupational

radiation exposure.

The following table demonstrates that Exelon meets the radiological criteria
described in 10 CFR 50.67 for the Control Room. Control Room exposure to
operators is less than the five rem total effective dose equivalent (TEDE) over

30 days for all accidents.

Loss of Coolant Accident 4.02 5.0

Main Steam Line Break 3.61" 5.0
0.18%@

Control Rod Drop Accident 1.62 5.0

Fuel Handling Accident 2.52 5.0

Notes: (1) Based on a pre-accident spike concentration of 4.0 uCi/gm dose

equivalent 1-131.

(2) Based on a maximum equilibrium concentration of 0.2 uCi/gm dose

equivalent |-131.

The implementation of the alternative source term has been evaluated in revisions to
the analyses of the limiting design basis accidents at Limerick Generating Station,
Units 1 and 2. These accidents include the control rod drop accident, fuel handling
accident, loss of coolant accident, and main steam line break accident. Based upon
the results of these analyses, it has been demonstrated that with the proposed
changes, the dose consequences of these limiting events are within the regulatory
guidance provided by the NRC for use with alternative source term (i.e., 10 CFR 50.67
and 10 CFR 50, Appendix A, General Design Criterion 19). Thus, there will be no
significant increase in either individual or cumulative occupational radiation exposure.
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DEFINITIONS

CORE_ALTERATION

1.7  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. The following exceptions are not considered to be
CORE ALTERATIONS:

a) Movement of saurce range monitors, local power range monitors,
intermediate range monitors, traversing incore probes, or specijal
moveable detectors (including undervessel replacement); and

b) Control rod movement, provided there are no fuel assemblies in the
associated core cell.

Suspension of CORE ALTERATIONS shall not preclude completion of
movement of a component to a safe position.

CORE _CPERATING LIMITS REPORT :
1.7a The CORE OPERATING LIMITS REPORT (COLR) is the unit-specific document that
provides the core operating limits for the current operating reload
cycle. These cycle-specific core operating limits shall be determined
for each reload cycle in accordance with Specifications 6.9.1.9 thru
6.9.1.12. Plant operation within these limits is addressed in
individual specifications.

CRITICAL POWER RATIO

1.8 The CRITICAL POWER RATIO (CPR) shall be the ratio of that power in the
assembly which is calculated by application of the (GEXL) correlation to
cause some point in the assembly to experience boiling transition,
divided by the actual assembly operating power.

! : 1 CE
DOSE EQUIVALENT 1-131 nhalation commitfed effective dose eq,wu«lenf’( DE)

1.9 DOSE EQUIVALENT I-13Vshall be that concentrationyof 1-131, microcuries per
gram, which alone/would produce the sameEhwoidy¥oseas the quantity and
isotopic mixture/of 1-131, I-132, 1-133, 1-I34,7and I-135 actually present.

The &nyrotay Best ersig acto d for thi igQ
e e o et S be
$or—Rower—ard—Fest—Reactor—Sites"

DOWNSCALE TRIP SETPOINT (DTSP)
1.9a The downscale trip setpoint associated with the Rod Block Monitor (RBM) rod block
trip setting. :

E-AVERAGE DISINTEGRATION ENERGY

1.10 E shall be the average, weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling, of the
sum of the average beta and gamma energies per disintegration, in MeV,
for isotopes, with half lives greater than 15 minutes,.making up at least
95% of the total noniodine activity in the coolant.

EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME

1.11 The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shall be that time
interval from when the monitored parameter exceeds its ECCS actuation set-
point at the channel sensor until the ECCS 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 shalil
inciude diesel generator starting and sequence loading delays where
applicable. The response time may be measured by any series of sequential,
overlapping or total steps such that the entire response time is measured.

LIMERICK - UNIT 1 1-2 Amendment No. 27. ¢6. 87
) JAN 3 1 1905



DEFINITIONS

PURGE - PURGING

1.31 PURGE or PURGING shall be the controlled process of discharging air or
gas from a corfinement to maintzin temperature, pressure, humidity,
concentration or other operating condition, in such a manner that
replacement air or gas is required to purify the confinement.

RATED THERMAL POWER
1.32 RATED THERMAL POWER shall be a total reactor core heat transfer rate to

the reactor coolant of 3458 MWt.

REACTOR ENCLOSURE SECONDARY CONTAINMENT INTEGRITY
1.33 REACTOR ENCLOSURE SECONDARY CONTAINMENT INTEGRITY shall exist when:

a. A1l reactor enclosure secondary containment penetrations required to
be closed during accident conditions are either:

1. Capable of being closed by an OPERABLE secondary conta1nment
automatic isolation system, or

2. Closed by at least one manual valve, blind flange, slide gate
damper, or deactivated automatic valve secured in its closed
position, except as provided by Specification 3.6.5.2.1.

b. A1l reactor enclosure secondary containment hatches and blowout pane]s
are closed and sealed.

c. The standby gas treatment system is in compliance with the requirements
of Specification 3.6.5.3.

d. The reactor enclosure recirculation system is in compliance with the
requirements of Specification 3.6.5.4.

e. . At least one door in each access to the reactor enclosure secondary
containment is closed.

f. The sealing mechanism associated with each reactor enclosure secondary
containment penetration, e.g., welds, bellows, or O-rings, is OPERABLE.

q. The pressure within the reactor enclosure secondary containment is
less than or equal to the value required by Specification 4.6.5.1.1a.

REACTOR PROTECTION SYSTEM RESPONSE TIME

1.34 REACTOR PROTECTION SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter exceeds its trip setpoint at the channel
[nSERT sensor until de-energization of the scram pilot valve solenoids. The
response time may be measured by any series of sequential, overlapping

G or total steps such that the entire response time is measured.

REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY
REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY shall exist when-

a. A11 refueling floor secondary containment penetrations requ1red to
be c]osed during accident conditions are either:

LIMERICK ~ UNIT 1 1-6 Amendment No. %32,68,7(35,106
FEB 1 2 19%



DEFINITIONS
REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY (Continued)

1. Capable of being closed by an OPERABLE secondary containment
automatic isolation system, or

2. Closed by at least one manual valve, blind flange, slide gate
damper, or deactivated automatic valve secured in its closed
position, except as provided by Specification 3.6.5.2.2.

b. A1l refueling floor secondary containment hatches and blowout panels are
closed and sealed.

c. The standby gas treatment system is in compliance with the requirements
of specification 3.6.5.3. '

d. At least one door in each access to the refueling floor secondary
containment is closed.

e. The sealing mechanism associated with each refueling floor secondary
containment penetration, e.g., welds, bellows, or O-rings, is OPERABLE.
f. The pressure within the refueling floor secondary containment is Tess

than or equal to the value required by Specification 4.6.5.1.2a.

REPORTABLE EVENT
1.3%

G

A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 to 10 CFR Part 50.

ROD DENSITY

. .3 ROD DENSITY shall be the number of control rod notches inserted as a fraction
of the total number of control rod notches. All rods fully inserted is
equivalent to 100% ROD DENSITY.

g

SHUTDOWN MARGIN -

SHUTDOWN MARGIN shall be the amount of reactivity by which the reactor is
subcritical or would be subcritical assuming all control rods are fully
inserted except for the single control rod of highest reactivity worth which
is assumed to be fully withdrawn and the reactor is in the shutdown
condition; cold, i.e. 68°F; and xenon free.

SITE BOUNDARY
The SITE BOUNDARY shall be that line as defined in Figure 5.1.3-1a.

o)

SOURCE CHECK

1.41 A SOURCE CHECK shall be the qualitative assessment of channel response when
the channel sensor is exposed to a radioactive source.

DEC 2 0 1999
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REACTIVITY CONTROL SYSTEMS
374.1.5 STANDBY LIQUID CONTROL SYSTEM

LINITING CONDITION FOR OPERATION

SURVETLLANCE _REQUIREMENTS -

4.1.5 The standby liquid control system shall be demonstrated OPERABLE:
a. At least once per 24 hours by verifying that:

1. The temperature of the sodium pentaborate solution is within the
Timits of Figure 3.1.5-1.

2. Thelavai1ab1e volume of sodium pentaborate solution is at least 3160
gallons.

3. The temperature of the pump suction piping is within the 1imits
of Figure 3.1.5-1 for the most recent concentration analysis.

Aﬁendment No. 39. £6.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

b. At least once per 31 days by:
1. Verifying the continuity of the exglosive charge.

Arone |

2. Determining by chemical analysisjand calculation* that the
available weight of Hi-pe rafe is greater than or equal
@ T 103358 1bs; the concentration of sodium pentaborate in

solution is less than or equal to 13.8% and within the 1imits
of Figure 3.1.5-1 and; the following equation is satisfied:

C X £ X 0 =21
13% wt. 29 atom % 86 gpm
where

C = Sodium pentaborate solution (¥ by weight)

Q = Two pump flowrate, as determined per
surveillance requirement 4.1.5.c.

E = Boron 10 enrichment (atom ¥ Boron 10)

3. Verifying that each valve (manual, power-operated, or automatic)
in the flow path that is not locked, sealed, or otherwise secured
in position, is in its correct position.

c. Demonstrating that, when tesfed pursuant to Specification 4.0.5, the
minimum flow requirement of 41.2 gpm per pump at a pressure of greater
than or equal to 1230 + 25 psig is met.

d. At least once per 24 months during shutdown by:

1. Initiating at least one of the standby 1iquid control system
Toops, including an explosive valve, and verifying that a flow
path from the pumps to the reactor pressure vessel is available
by pumping demineralized water into the reactor vessel. The
replacement charge for the explosive valve shall be from the

same manufactured batch as the one fired or from another batch
which has been certified by having one of the batch success-
fu1}y fired. All injection loops shall be tested in 3 operating
cycles.

2. Verify all heat-treated piping between storage tank and pump
suction is unblocked.**

e. Prior to addition of Boron to storage tank verify sodium pentaborate
enrichpent to be added is > 29 atom X Boron 10.

* This test shall alsoc be performed anytime water or boron is added to the solu-
tion or when the solution temperature drops below ‘the limits of Figure 3.1.5-1
for the most recent concentration analysis, within 24 hours after water or boron
addition or solution temperature is restored.

** This test shall also be performed whenever suction piping temperature drops below
the 1imits of Figure 3.1.5-1 for the most recent concentration analysis, within
24 hours after solution temperature is restored.

LIMERICK - UNIT 1 3/4 1-20 Amendment No. 59,61,6'5,91.106 .
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TABLE 3.3.2-1 (Continued)
ISOLATION ACTUATION INSTRUMENTATION
ACTION STATEMENTS

TION 20 - Be in at least HOT SHUTDOWN with{n 12 hours and in COLD SHUTDOWN within the
next 24 hours.

[ION 21 - Be in at least STARTUP with the associated isolation valves closed within 6
hours or be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN

within the next 24 hours.
‘ION 22 - Be in at least STARTUP within 6 hours.

‘ION 23 - In OPERATIONAL CONDITION 1 or 2, verify the affected system isolation valves
are closed within 1 hour and declare the affected system inoperable. 1In
OPERATIONAL CONDITION 3, be in at least COLD SHUTDOWN within 12 hours.

ION 24 - Restore the manual initiation function to OPERABLE status within 8 hours or
- -close the affected system isolation valves within the next hour and declare
the affected system inoperabie or be in at lTeast HOT SHUTDOWN within the next
12 hours and in COLD SHUTDOWN within the following 24 hours.

JON 25 - Establish SECONDARY CONTAINMENT INTEGRITY with the standby gas treatment system
operating within 1 hour.

ION 26 Close the :affected system.isolation valves within 1 hour.

RecEnTLy TRRADIATED FUEL

Required when (1) handlin
containment, or (2) fderp RE—RETE
potential for draining the reactor vessel wilh the vessel head removed and fuel in

the vessel.

TABLE NOTATIONS

in the m secondary
ER during operations with a

= T 13 54 1%

M

May be bypassed under administrative control, with all turbine stop valves closed.

During operation of the associated.Unit 1 or Unit 2 ventilation exhaust system.

DELETED

A channel may be placed in an inoperable status for up to 6 hours

for required surveillance without placing the trip system in the tripped condition
provided at least one OPERABLE channel in the same trip system is monitoring that
parameter. Trip functions common to RPS Actuation Instrumentation are

shown in Table 4.3.2.1-1. In addition, for the HPCl system and RCIC system
jsolation, provided that the redundant isolation valve, inboard or outboard, as
applicable, in each line is OPERABLE and all required actuation instrumentation for
that valve is OPERABLE, one channel may be placed in an inoperable status for up to 8
hours for required surveillance without placing the channel or trip system in the

tripped condition.

0CT 18 20
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TABLE 4.3.2.1-1 (Continued)
SOLATJON ACTUATION [NSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL ‘ OPERATIONAL ‘
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH .
JRIP_FUNCTION CHECK .___TEST CALIBRATION SURV ANC UJRED
7. SECONDARY CONTAINMENT JSOLAT]ON
a. Reactor Vessel Water Level
Low, Low - Level 2 ) Q R 1, 2, 3
b. Drywell Pressure#f - High S qQ R .1, 2,3
c.l. Refueling Area Unit 1 Ventilation
Exhaust Duct Radiation - High ) S ] ‘R *
2. Refueling Area Unit 2 Ventilation
Exhaust Duct Radiation - High S ] R *f
d. Reactor Enclosure Ventilation
Exhaust Duct Radiation - High S 0 R 1, 2,3
e. Deleted
f. Deleted
g. Reactor Enclosure
Manual Initiation . N.A. R N.A. 1, 2, 3

h. Refueling Area

nitiation N.A. R N.A.

uired when (1) handling @ imthe@e{%@secondaw containment, or (2)@
@m ar ? during operations W t a potential for draining the reactor vessel with the vesse

head remoJe and fuel in the vessel.

*tWhen not administratively bypassed and/or when any turbine stop valve is open.
#0uring operation of the associated Unit I or Unit 2 ventilation exhaust system.

ffThese trip functions (2a, 6b, and 7b) are common to the RPS actuation trip function.
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TABLE 3.3.7.1-1

RADIATION MONITORING INSTRUMENTATION

HINIMUM CHANNELS
INSTRUMENTATION OPERABLE
1. Hain Contrt;l Room Normal 4
*  Fresh Air Supply Radiation
Monitor
2. Area Monitors
' a. Criticality Monitors
1) Spent Fuel 2
Storage Pool
b. Control Room Direct 1
Radiation Monitor
3. Reactor Enclosure Cooling
Hater Radiatfion Monitor 1

3891002560

APPLICABLE  ALARM/TRIP

CONDITIONS SETPOINT *ACTION
1,2, 1 x 10-5 pCi/c 70
and *

(a) > 5 mR/h and <2omR/B(P) 71
At AIY Times  n.A. (D) | 7
AL A1) Times ¢ 3 x Background(®) 72




(b) Alarm only.

ACTION 70" - °

) With two or pore of the monitors inoperable, within one hour,

ACTION 71 -

ACTION 72 -

. _per 24 hours, . . .

ACTION 73 -

or

" initiate and maintain operation of the contre]l room emergency
- Tiltration system in the radiation isolation mode of operation.

reactor vessel
Cuvel in the vessel.

TABLE 3.3.7.1-1 (Continued)
RADIATION MONITORING INSTRUMENTATTOR

- TABLE NOTATIONS

“Wnen/Sanadisted-tuel

(a) With fuel in the spent fuel storage pool.

is being handled in the secondary conuimn@‘_—__,

ACTION STATEMENTS

With one monitor inoperab]el. restore the inoperable ponitor to
the OPERABLE status within 7 days or, within.the next 6 hours,

initiate and maintain operation of the contrel room emergency
filtration systes in the radiation mode of operation.

With one of the required monitor inoperable, assure a portable
continuous monitor with the same alara setpoint is OPERABLE in
the vicinity of the installed monitor during any fuel movemsnt.
If no fuel movement is being made, perform arma surveys of the
monitored area with portable monitoring instrumentation at lsast
once per 24 hours.

With the regquired monitor inoperable, cbtain -and anzlyze at
least one grab sasiple of the monitored parameter at least once

With the required monitor inoperable, assure a portable n'lar-'ing
monitor is OPERABLE in the vicinity of the installed monitor or
perforas are: surveys of the monitored ares with portabie monitor

ing instrumentation at least once per 24 hours.

dur‘ma operations with a pofental $or draning +He
itk the vessel head removed and

LIMERICK = UNIT 1 3/4 3-€5 pUS 8 1988
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JNSTRUMENTATION
1. Hain Control Room Hormal

Fresh Afr Supply Radiation

Honitor
2. . Area Honitors
a. Criticality Monitors

1) Spent Fuel Storage

Pool

b. Control Room Direct
Radfatfon Monitor

3. Reactor Enclosura Cooling

Hater Radiation Monitor

CHANNEL
—CHECK

CHANNEL
FURCTIOMAL CHANNEL
—JEST
q R
M R
H R
N _ R(b)

OPERATIONAL
CONDITIONS FOR
WHICH SURVEILLANCE
—IS BEQUIRED

1, 2, 3.E§>hnd *

(a)

At A1l Times

At A1) Times
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TABLE 4.3.7.1-1 (Continued)
RADIATION MONITORING INSTRUMENTATION SURVEILLAN;E REQUIREMENTS

TABLE NOTATIONS

mis being handled in the secondary conuimn&}‘___

(a) with fuel in the spent fuel storage pool.

(b) The initial CHANNEL CALIBRATION shall be performed using one or more
of the reference standards certified by the Natfonal Bureau of Standards
(N8S) or using standards that have been obtained froa suppliers that
participate in measurement assurance activities with NBS. These standards
shall permit calibrating the system over its intended range of energy and
measurement range. For subsequent CHANNEL CALIBRATION, sources that have
been related to the initial calibration shall be used.

RECENTLY TRRADIATED FveL

or olumnj opel‘q‘l’mnf wlf’l'\ a Po‘ffﬂ'/‘m/ ‘Fuf' &ramm‘j
the reactor vessel with

Uesse ( //l_eac/ resmovedf
and fuel n the ‘vessel.
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REACTOR COOLANT SYSTEM 3891 0 0 2.5 6 0_

3/4.4.7 MAIN STEAM LINE ISOLATION VALVES

LIMITING CONDITION FOR OPERATION

3.4.7 Two main steam line isolation valves (MSIVs) per main steam line shall
be OPERABLE with clesing times greater than or equal to 3 and less than or

| APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.

ACTIDN:
a. With one or more MSIVs inoperable:

1. Maintain at least one MSIV OPERABLE in each affected main steanm ,
1ine that is open and within 8 hours, either:

a) Restore the inoperable valve(s) to OPERABLE status, or

b) Isolate the affected main steam line by use of a deactivated
MSIV in the closed position.

2. Otherwise, be in at least HOT SHUTDOWN within the next 12 hours
and in COLD SHUTDOWN within the following 24 hours. -

b. The provisions of Specification 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.4,7 Each of the above required MSIVs shall be demonstrated OPERABLE by
verifying full closure between 3 and{F)seconds when tested pursuant to

Specification 4.0.5.

LIMERICK - UNIT 1 - 3/4 4-23 M s U



CONTAINMENT SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION:

(Continued)

b. The combined leakage rate to be in accordance with the Primary Containment
Leakage Rate Testing Program for all primary containment penetrations and all
primary containment isolation valves that are subject to Type B and C tests,

except for:

main steam line isolation valves*, valves which are hydrostatically

tested, and those valves where an exemption to Appendix J of 10 CFR 50 has been
granted, and <100

c. The leakage rate to scf per hour for any main steam isolation valve
that exceeds 100 scfper hour, and restore the combined maximum pathway

Teakage to <200 scf per hour, and

d. The combined leakage rate for all containment isolation valves in
hydrostatically tested 1ines which penetrate the primary containment
to less than or equal to 1 gpm times the total number of such valves,

prior to increasing-the reactor coolant system temperature above 200°F.

SURVEILLANCE REQUIREMENTS

4.6.1.2 The primary containment leakage rates shall be demonstrated to be in accordance

with the Primary Containment Leakage Rate Testing Program, or approved
exemptions, for the following:

a. Type A Test _
b. Type B and C Tests (including air locks)
c. - Main Steam Line Isolation Valves

d. Hydrostatically tested Containment Isolation Valves

* Exemption to Appendix "J" to 10 CFR Part 50.
€T 18 20
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CONTATNMENT SYSTEMS
3/4.6.5 SECONDARY CONTATNMENT
FU ARY ' &
L IMITING CONDITION FOR OPERATION
3.6.5.1.2 REFUELING AREA SECONDARY CONTAIMMENT INTEGRITY shall be maintained.

APPLICABILITY: PERATIONAL 50 k—{iﬁs ERT _"_D

ey
(g S NN T o S L S

LING AREA SECONDARY CONTAINMENT INTEG end handling of

5 in the secondary containmenti;- and operations
with @ potential for draining the reactor vessel. The provisions of Specifica-
.tion 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

g.G.S.I.Z' REFUELING AREA SECONDARY CONTAIMMENT INTEGRITY shall be demonstrated
y:

a. Verifying at least once per 24 hours that the pressure within the
refueling area secondary containment is greater than or egual to
0.25 inch of vacuum water gauge. R

b. Verifying at least once per 31 days that:

1. A1l .refueling area secondary containment equipment hatches and
blowout panels are closed and sealed.

2. At Ieast' one door in each access to the refueling area secondary
containment is closed. .

3. A1l refueling area secondary containment penetrations not capable
of being closed by OPERABLE secondary containment automatic iso-
lation dampers/valves and regquired to be closed during accident
conditions are closed by valves, blind flanges, slide gate
damg:{-s or deactivated automatic dampers/valves secured in
position.

c. At least once per 24 months:

Operating one standby gas treatment subsystem for one hour and main-
taining greater than or equal to 0.25 inch of vacuum water gauge
;24 tl;mrefue'l'ing area secondary containment at a flow rate not exceeding

e

LIMERICK - UNIT 1 3/4 6-47 Amendment No. 29,71 JUL 28 18U



CONTATNMENT SYSTEMS
REFUELING AREA SECONDARY CONTATNMENT AUTOMATIC ISOLATION VALVES -

LIMITING CONDJTION FOR OPERATION

3.6.5.2.2 The refueling area secondary containment ventilation system automatic

isolation valves shall be OPERABLE. . .
APPLICABILITY: (‘OPERATIONACCONDITION™S/" INSERT H
Pt

ACTION:

With one or more of the refueling area secondary containment ventilation system
automatic isolation valves inoperable, maintain at least one isolation valve OPERABLE
in each affected penetration that is open and within 8 hours either:

a. Restore the inoperable vailves to OPERABLE status, or

b. Isolate each affected penetration by use of at least one deactivated
valve secured in the isolation position, or

c. Isolate each affected penetration by use of at least one closed manual

valve, blind flange or slide gate damper.

9 9 PEr-, RECENTLY TRRADIATED FUFL
mheWiSE.m suspend handling _of Grrgdiptes
&Y in the refueling area secondary containment, CEREACHRRIIONG) and

operations with a potential for draining the reactor vessel. The provisions
of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.6.5.2.2 Each refueling area secondary containment ventilation system auto-
matic isolation valve shall be demonstrated OPERABLE:

a. Prior to returning the valve to service after maintenance, repair or
replacement work is performed on the valve or its associated actuator,
control or power circuit by cycling the valve through at least one
complete cycle of full travel and verifying the specified isolation
time.

b. At least once per 24 months by verifying that on a containment
isolation test signal each isolation valve actuates to its isolation
position. '

c. By verifying the isolation time to be within its limit at least once
per 82 days.

DEC ; 0
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CONTAINMENT SYSTEMS

_ STANDBY GAS TREATMENT SYSTEM - COMMON SYSTEM -

LIMITING CONDITION FOR OPERATION

3.6.5.3 Two independent standby gas treatment subsystems shall be OPERABLE.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3, and

ACTION:

With one standby gas treatment subsystem inoperable, restore the

2.
inoperable subsystem to OPERABLE stztus within 7 days, or:

1. In OPERATIONAL CONDITION 1, 2, or 3, be in at least HOT SHUTDOWN
within the next 12 hours .and in COLD SHUTDOWN within the following

24 hours. RECENTLY TRAADIATED Fuer

n the secondary con ainmer.xt and operations
with 2 potential for draining the reactor vessel. The
provisions of Specification 3.0.3 are not applicadble.

b. With both standby gas treatment subsysteamsfinoperable
(Lot spend handiing of in the Tecondary

XA S
contaTnmenté—EGREALTERATIONS) or operaiions with a potential for

draining the reactor vessel. The provisions of Specification 3.0.3.
are not applicabie.

SURVEILLANCE REQUIREMENTS

4.6.5.3 Each standby gas treatment subsystem shall be demonstrated OPERABLE:

At least once per 31 days by initisting, from the control room, Tlow
through the HEPA filters and charcoal adsorbers and verifying that the

subsystem operates with the heaters OPERABLE.

a.

LIMERICK = UNIT 1 3/4 6-52 Amendment No. 29, 40 [
MEY 30 18R



CONTATNMENT SYSTEMS

SURVFILLANCE REQUIREMENTS (Continued)

b.

At least once per 24* months or (1) after any structural maintenance
on the HEPA filter or charco&l adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone
communicating with the subsystem by:

1. Verifying thzt the subsystem satisfies the in-place penstration
and bypass lezkage testing acceptance criteria of less than 0.05%
znd uses the test procedure guidance in Regulatory Positions C.5.g,
C.5.c and C.5.d of Regulatory Guide 1.52, Revision 2, March 1978,
and the system flow rate is 5764 cfm + 10%.

2. Verifying within 31 days after removal that a laboratory analysis
of a representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2
March 1978, shows the methyl iodide penetrztion of less than{Eemt»]
when tested in accordance with ASTM D3B803-1989 at a temperature ot
30°C (86°F), at a relative humidity of 70% and at a face velocity
of 66 fpm. ‘

3. Verify that when the fan is running the subsystem flowrate is
2800 cfm minimum from each reactor enclosure (Zones I and I1)
and 2200 cfm minimum from the refueling arez (Zone II1) when
tested in accordance with ANSI N510-1980.

4, Verify that the pressure drop across the refueling area to SGTS
prefilter is less than 0.25 inches water gage while operating
at a flow rate of 2400 cim x 10%.

After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-
sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1878, ]
shows the methyl iodide penetration of less thanAEEéEpﬁﬁen tested in !
accordance with ASTM D3803-1989 at a temperature of 30°C (86°F), at a
relative humidity of 70% and at a face velocity of 66 fpm.

At least once per 24 months by:

1. Verifying that the pressure drop across the combined HEPA
filters and charcoal adsorber banks is less than 9.1 inches
water gauge while operating the filter train at a flow rate of
8400 cfm + 10%.

*Surveillance interval  is an exception to the guidance provided in Regulatory Guide

1.52, Revision 2, March 1978.

SEP 22 200
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CONTAIMMENT SYSTEMS

REACTOR ENCLOSURE RECTRCULATION SYSTEM

LIMITING CONBITION FOR OPERATION

3.6.5.4 Two independent reactor enclosure recirculation subsystems shall be
OPERABLE.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.
ACTION:
a. With one reactor enclosure recirculation subsystem inoperable, restore

the inoperable subsystem to OPERABLE status within 7 days, or be in
at least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

b. With both reactor enclosure recirculation subsystems inoperable, be
in at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hors.

SURVEILLANCE REQUIREMENTS

4.6.5.4 Each reactor enclosure recirculation subsystem shall be demonstrated
OPERABLE:

a. At least once per 31 days by initiating, from the control room, flow
through the HEPA filters and charcoa dsorpers and verifying that
the subsystem operates properly. (-Flou at @ mMmnimom of 30 000 C‘:M)

b. At least once per 24* months or (1) after any structural maintenance
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone communi-
cating with the subsystem by:

1. Verifying that the subsystem satisfies the in-place penetration
and bypass leakage testing acceptance criteria of less than 0.05%
and uses the test procedure guidance in Regu]atory Positions C.5.a,

C.5.d of Begu i £2 vision 2, March 1978,
Tow & 60,000 cfm * 10%).

2. Verifying within 31 days after removal that a laboratory analysis
of a representative carbon sample obtained in accordance with
Regutatory Position C.6.b of Regulatory Guide 1.52, Revision 2
March 1978, shows the methyl iodide penetration of less thanlsmssem)
when tested in accordance with ATM D3803-1989 at a temperature ot
30°C (86°F) and a relative humidity of 70%.

3. Verifying a subsystem flow rate § oGttt AU NG SYStLEM
operation when tested in accordance with ANSIEN510-1980.

within & range of 30,000 cfm to
*Surveillance interval is an exception to the guidance provided in Regulatory Guide
1.52, Revision 2, March 1978.

SEP 22 200
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CONTATNMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

c. After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-
sentative carbon sampie obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978,
shows, the methyl iodide penetration of less thanfeembws when tested l

A gt/
in accordance with ASTM D3803-1989 at a temperaturefof 30°C (86°F)

and & relative humidity of 70%.

d. At lTeast once per 24 months by:

1. Verifying that the pressure drop ecross the combined prefilter,
upstream and downstream HEPA filters, and charcoal adsorber
banks is less than 6 in aler.gayge '-1 2 --erat1nc thc

filter train atfe)
the pretiiter pressure drop 1S n water gauce

and that the pressure drop across each HEPA is Tess than 2 inches
water gauge.

2. Verifying that the filter train starts and the isolation valves
which take suction on and return to the reactor enclosure open
on each of the following test signals:

a. Manual initiation from the control room, and
b. Simulated automatic initiation signal.

e. After each complete or partial replacement of & HEPA filter bank by
verifying that the HEPA filter bank satisfies the inplace penetration
and leakage test1ng acceptance criteria of less than 0.05% in

N -1980 while operating the system at@&flow
(-a.-te-e—Gso 000 cfm * 10%

f. After each compliete or partial replacement of a charcoal adsorber
bank by verifying that the charcoal adsorber bank satisfies the
inplace penetration and leakage testing acceptance criteria of less
than 0 05% in accordance with ANSI N510-1980 for a halogengted hydro-

Wse=gas while operating the system atfeJt1ow

SEP 22 200
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PLANT SYSTEMS

EMERGENCY SERVICE WATER SYSTEM - COMMON SYSTEM
LIMITING CONDITION FOR OPERATION

3.7.1.2 At least the following independent emergency service water system loops,
with each loop comprised of:

a. Two OPERABLE emergency service water pumps, and
b. An OPERABLE flow path capable of taking suction from the emergency
service water pumps wet pits which are supplied from the spray pond or

the cooling tower basin and transferring the water to the associated
Unit 1 and common safety-related equipment,

shall be OPERABLE; m
. {I8)OPERATIONAL CONDITIONS 1, 2, and 3(_tweloop5) p
TnJOPERATIONAL CONDITIONS 4, 5, and(SZens—Toss INSERT S

APPLICABTLITY: OPERATIONAL CONDITIONS 1, 2, 3, 4, 5, and
ACTION:

a. In OPERATION CONDITION 1, 2, or 3:

1. With one emergency service water pump inoperable, restore the
inoperable pump to OPERABLE status within 45 days or be in at
least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

2. With one emergency service water pump in each loop inoperable,
restore at least one inoperable pump to OPERABLE status within
30 days or be in at least HOT SHUTDOWN within the next 12 hours
and in COLD SHUTDOWN within the following 24 hours.

3. With one emergency service water system loop otherwise
inoperable, declare all equipment aligned to the inoperable
Toop inoperable**, restore the inoperable loop to OPERABLE
status with at least one OPERABLE pump within 72 hours or be in
at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours.

“.‘: 5 > . ‘ . pri bphbr) Pt ,:'..""'
i generatgzs may geia g ‘ Emergency service water

**The diese
system 1oop provided confirmatory flow testing has been performed. Those
diesel generators no aligned to the OPERABLE emergency service water system
Toop shall be declared inoperable and the actions of 3.8.1.1 taken.

LIMERICK - UNIT 1 3/4 7-3 Amendment No. 27, 48, 85, 131
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PLANT SYSTEMS

LIMITING CONOITION FOR OPERATION (Continued)

ACTION:

b.

(Continued)

4.

With three ESW pump/diesel generator pairs** inoperable,
restore at least one inoperable ESW pump/diesel generator
pair** to OPERABLE status within 72 hours, or be in at least
HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN

within the following 24 hours.

With four ESW pump/diesel generator pairs** inoperable, restore
at least one inoperable ESW pump/diesel generator pair** to
OPERABLE status within 8 hours, or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the

following 24 hours.

In OPERATIONAL CONDITION 4 or 5:

1.

With only one emergency service water pump and its associated
flowpath OPERABLE, restore at least two pumps with at least one
flow path to OPERABLE status within 72 hours or declare the
associated safety related equipment inoperable and take the
ACTION required by Specifications 3.5.2 and 3.8.1.2.

. R —(Turent 5)0

-

SURVEILLANCE REQUIREMENT

4.7.1.

**n

2

a.

1.

With only one emergency service water pump and its associated
flow path OPERABLE, restore at least two pumps with at least
one flow path to OPERABLE status within 72 hours or verify
adequate cooling remains available for the diesel generators
required to be OPERABLE or declare the associated diesel
generator(s) inoperable and take the ACTION required by
Specification 3.8.1.2. The provisions of Specification 3.0.3

are not applicable.

At least the above required emergency service water-system loop(s)
shall be demonstrated OPERABLE:

At least once per 31 days by verifying that each valve (manual, power-
operated, or automatic) that is not locked, sezled, or otherwise secured

in position, is in its correct position.

At least once per 24 months by verifying that:

1'

pump

Each automatic valve actuates to its correct position on 1its
appropriate ESW pump start signal.

2. Each pump starts automatically when its associated diesel
generator starts.

sesondary-cantaionant.

1ese] generator pair 1sTs ) p and its
associated diesel generator. If either an ESW pump or its associated diesel

generator becomes inoperable, then the ESW pump/diesel generator pair. is

inoperable.
LIMERICK - UNIT 1
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PLANT SY S

ULTIMATE HEAT SINK ~
LIMITING CONDITION FOR OPERATION

3.7.1.3 The spray pond shall be OPERABLE with:

a.

b.
APPLICABILITY:

ACTION:

With the requirements of the above specification not satisfied:

a.

SURVEILLANCE REQUIREMENTS

A minimum pond water level at or above elevation 250" 10" Mean Se2
Level, and

i

A pond water temperature of less than or equal to 88°F.

OPERATIONAL CONDITIONS 1, 2, 3, 4, 5, and

In OPERATIONAL CONDITION 1, 2, or 3, be in at least HOT SHUTDOWN
within 12 hours and in COLD SHUTDOWN within the next 24 hours.

In OPERATIONAL CONDITION 4 or 5, declare the RHRSW system and the
emergency service water system 1noperab1e and take the ACTION
required by Specifications 3.7.1.1 and 3.7.1.2.

7 declare the emergency service water
system inoperable and take the ACTION required by Specification
3.7.1.2. The provisions of Specification 3.0.3 are not applicable.

4.7.1.3 The spray pond shall be determined OPERABLE:

d.

By verifying the pond water level to be greater than its limit
at least once per 24 hours.

By verifying the water surface temperature (within the upper two feet
of the surface) to be less than or equal to 88°F:

1. at least once per 4 hours when the spray pond temperature is
greater than or equal to 80°F; and

2. at least once per 2 hours when the spray pond temperature is
greater than or equal to 85°F; and

3. at least once per 24 hours when the spray pond temperature
is greater than 32°F.

By verifying all piping above the frost line is drained:

1. within one (1) hour after being used when ambient air
temperature is below 40°F; or

2. when ambient air temperature falls below 40°F if the piping
has not been previously drained.

LIMERICK - UNIT 1
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ANT SY -
4,7 ONTROL R Y R_SUPPLY - N_SY

LIMITING .CONDTTION FOR OPERATION

3.7.2 Two independent control room emergency fresh air supply system subsystems

shall be OPERABLE.
APPLICABILITY: A1l OPERATIONAL CONDITIONS and&?A m

ACTION:

a. In OPERATIONAL CONDITION 1, 2, or 3 with one control room emergency
fresh air supply subsystem inoperable, restore the inoperable
subsystem to OPERABLE status within 7 days or be in at least HOT

SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

b. 1In 'opswmoem CONDITION 4, 5, or@.

1. With one control room emergency fresh air supply subsystems
inoperable, restore the inoperable subsystem to OPERABLE status
within 7 days or initiate and maintain operation of the OPERABLE
subsystem in the radiation isolation mode of operation.

InselRT 5

ENTLY 2 With both control ro enc sh air supply subsyst.
BC . inoperable, suspend handling of

in the secondary in®ent and operations a
potential for draining the reactor vessel. "

@ @g -g-%vi;-ions of Sge;ifiution 3.0.3 are not applicable/dp—

SURVETLLANCE REQUIREMENTS

4.7.2 Each control room emergency fresh air supply subsystem shall be
demonstrated OPERABLE:

a. At least once per 12 hours by verifying the control room air tempera-
ture to be less than or equal to 85°F effective temperature.

b. At Teast once per 31 days on a STAGGERED TEST BASIS by initiating, from
the control room, flow through the HEPA filters and charcoal adsorbers
and verifying that the subsystem operates with the heaters OPERABLE.

c. At least once per 24** months or (1) after any structural maintenance I
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone
communicating with the subsystem by:

1. Verifying that the subsystem satisfies the in-place penetration
and bypass leakage testing acceptance criteria of less than
0.05% and uses the test procedure guidance in Regulatory Positions
C.5.a, C.5.c, and C.5.d of Regulatory Guide 1.52, Revision 2,
March 1978, and the system flow rate is 3000 cfm'+ 10%.

c Bp : € prov :
Regulatory Guide 1.52, Revision 2, March 1978.

LIMERICK - UNIT 1 3/4 7-6 Amendment No. £@, 71
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PLANT SYSTEMS

SURVEILILANCE REQUIREMENTS (Continued)

2. Verifying within 31 days after removal that a laboratory analysis 1070
of a representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2
March 1978, shows the methyl iodide penetration of less than
when tested in accordance with ASTM D3803-198% at a temperature
of 30°C (86°F) and a relative humidity of 70%.

3. Verifying a subsystem flow rate of 3000 cfm * 10% during
ﬁgbgystgg operation when tested in accordance with ANSI
10-1980.

After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-

sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Reguiatory Guide 1.52, Revisio March 1978,
shows the methyl iodide penetration of less than (=S¥
when tested in accordance with ASTM D3803-1989 at @ temperature
of 30°C (86°F) and a relative humidity of 70%.

At least once per 24 months by:

1. Verifying that the pressure drop across the combined prefilter,
upstream and downstream HEPA filters, and charcoal adsorber banks
is Jess than 6 inches water gauge while operating the subsystem
at a flow rate of 3000 cfm + 10%; verifying that the prefilter
pressure drop is less than 0.8 inch water gauge and that the
pressure drop across each HEPA is less than 2 inches water gauge.

2. Verifying that oh each of the below chliorine isolation mode
actuation test signals, the subsystem automatically switches
~to the chlorine isolation mode of operation and the isolation
valves close within 5 seconds:
a) Outside air intake high chlorine, and

b) Manual initiation from the control room.

3. Verifying
PO AT R WY y >

jation 7solation mode of operation © the control room is

maintained at a positive pressure of at least 1/8 inch water gauge

relative to the turbine enclosure and auxiliary equipment room

and outside atmosphere during subsystem operation with an outdoor

air flow rate less than or equal to 525 cfm

m“nUQI ln’a'}'lahon 'f'r‘om; ,u.e (,-Oh*"'”, ﬁoam/

SEP 22 2000
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ELECTRICAL POWER SYSTEMS

A.C. SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.1.2 As a minimaum, the following A.C. electrical power sources shall be -
OPERABLE: )

2. Dne circuit between the offsite transmission network and the onsite
Class 1E distribution system, . and-

b. Two diesel generators each with:
1. A day fuel tank contazining a minimum of 200 gallons of fuel.

2. Aff;n'l]starago systes containing a minimum .nf 33,500 galions
of fuel. .

3. A fuel transfer pump. _ w .
APPLICABILITY: OPERATIONAL CONDITIONS 4, 5, andisch™
ACTION:

2. With less than the above required A.C. electrical po D
OPERABLE, suspend CORE ALTERATIONS, handling of Grragiatad—
the secondary containsent, operations with a potent ning
the reactor vessel and crane operations over the spent fuel storage
pool when fuel assemblies are stored thersin. In addition, when in
OPERATIONAL CONDITION 5 with the water level less than 22 feet above
the reactor pressure vessel flange, immediately initiate corrective
action to restore the required power sourcas to OPERABLE status as

soon as practical. .
b. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.8.1.2 At least the above regquired A.C. electrical power sources shall be
dmnstratedBOPERABLE per Surveillance Requirements 4.8.1.1.1, 4.8.1.1.2,
and 4.8.1.1.3.

: I
3

LIMERICK -~ UNIT 1 3/4 8-9 Amendment No, 32
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ELECTRICAL POWER SYSTEMS

D.C. SOURCES - SHUTDQOWN

LIMITING CONDITION FOR OPERATION

3.8.2.2 As a minimum, two of the following four divisions of the D.C.
electrical power sources system shall be OPERABLE with:

a. Division 1, Consisting of:
1. 125-Volt Battery 1A1 (1A1D101).
2. 125-Volt Battery 1A2 (1A2D101).
3. 125-Volt Battery Charger 1BCAl (1A1D103).
4, 125-Volt Battery Charger 1BCAZ2 (142D103).

b. Division 2, Consisting of:

1. 125-Volt Battery 1B1 (1B1D101).

2. 125-Volt Battery 1B2 (1B2DIC!:.

3. 125-Volt Battery Charger 1BLZ. (:i%1D103).

4. - 125-Volt Battery Charger 1ECEF +1823103).
c. Division 3, Consisting of:

1. 125-Volt Battery 1C (1CD10::.

2. 125-Volt Battery Charger 1877 - :0102).
d. Division 4, Consisting of:

1. 125-Volt Battery 1D (1DDI1O: .

2. 125-Volt Battery Charger 1tl{ [l:i{%]

APPLICABILITY: OPERATIONAL CONDITIONS 4. 5. er.;6~

ACTION:

a. With one or two required battery chargere ¢+ «n& required division
inoperable:

1. Restore battery terminal voltage to greeirmr than or equal to the
minimum established float voltage witnir ' hours,

2. Verify associated Division 1 or 2 float currant < 2 amps, or Division
3 or 4 float current <1 amp within 18 hour:c and once per 12 hours

thereafter, and
3. Restore battery charger(s) to OPERABLE status within 7 days.

b. With one or more required batteries inoperable due to:

1. One or two batteries on one division with one or more battery cells
float voltage < 2.07 volts, perform 4.8.2.1.a.1 and 4.8.2.1.a.2
within 2 hours for affected battery(s) and restore affected cell(s)
voltage > 2.07 volts within 24 hours.

LIMERICK - UNIT 1 3/4 8-14 Amendment No. 164




ELECTRICAL POWER SYSTEMS
LIMITING CONDITION FOR OPERATION (Continued)

ACTION: (Continued)

2. Division 1 or 2 with f]oat‘current > 2 amps, or with Division 3 or 4
with float current > 1 amp, perform 4.8.2.1.2.2 within 2 hours for
affected battery(s) and restore battery float current to within limits

within 18 hours.

3. One or two batteries on one division with one or more cells
electrolyte level less than minimum established design limits, if
electrolyte level was below the top of the plates restore electrolyte
level to above top of plates within 8 hours and verify no evidence of
leakage(*) within 12 hours. In all cases, restore electrolyte level
to greater than or equal to minimum established design limits within

31 days.

4., One or two batteries on one division with pilot cell electroiyte
temperature less than minimum established design 1imits, restore
battery pilot cell temperature to greater than or equal to minimum
established design limits within 12 hours.

5. Batteries in more than one division affected, restore battery
parameters for all batteries in one division to within limits within

2 hours.

6. (i) Any battery having both (Action b.1) one or more battery cells
float voltage < 2.07 volts and (Action b.2) float current not
within limits, and/or

(ii) Any battery not meeting any Action b.l1 through b.5,
Restore the battery parameters to within limits within 2 hours.

c. 1. With the requirements of Action a. and/or Action b. not met, or

2. With less than two divisions of the above required D.C. electrical power
sources OPERABLE for reasons other than Actions a. and/or b.,

Suspend CORE ALTERATIONS, handling ofmn the secondary
containment and operations with a potential for draining the reactor vessel.

d. The provisions of Specification 3.0.3 are not applicable.

IRRADIATE

4.8.2.2 At least the above required battery and charger shall be demonstrated
OPERABLE per Surveillance Requirement 4.8.2.1.

SURVETLLANCE REQUIREMENTS

(*) Contrary to the provisions of Specification 3.0.2, if electrolyte level was
below the top of the plates, the verification that there is no evidence of
leakage is required to be completed regardless of when electrolyte level is

restored.

LIMERICK - UNIT 1 . 3/4 8-14a Amendment No. 164 |
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"ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

APPLICABILITY:  OPERATIONAL CONDITIONS 4, 5, and

ACTION:

a. With less than two divisions of the above required Unit 1 A.C. dis-
ibytion systems energized, suspend CORE ALTERATIONS, handling of
in the secondary containment and ocperations with a
or draining the reactor vessel.

RecenTLy
TRRADIATED

FUEL

potentia

With less than two divisions of the above required Unit 1 D.C, dis-
tribution systems energized, suspend CORE ALTERATIONS, handliang of
in the secondary containment and operations with a
or draining the reactor vessel.

potential

€. With any of the above required Unit 2 and common AC and/or OC
distribution system divisions not energized, declare the associated
common equipment inoperable, and take the appropriate ACTION for that

system.

d. The provisions of Specification 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4.8.3.2 At least the above required power distribution system divisions shall
be determined energized at least once per 7 days by verifying correct breaker
alignment and voltage on the busses/MCCs/panels.

LIMERICK = UNIT 1 34820  IWIZEE pndment No. 24
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Unit 1 Limerick Generating Station Technical Specification Insert

Insert 1 (Page 1-2):

Table 2.1 of Federal Guidelines Report 11, “Limiting Values of Radionuclide
Intake and Air Concentration and Dose Conversion Factors for Inhalation,
Submersion, and Ingestion,” ORNL, 1989, as described in Regulatory Guide
1.188. The factors in the column headed “effective” yield doses corresponding to

the CEDE.

Insert 2 {(Page 1-6):

RECENTLY IRRADIATED FUEL

1.35 RECENTLY IRRADIATED FUEL is fuel that has occupied part of a critical
reactor core within the previous 24 hours.

Insert 3 (Page 3/4 1-19)

3.1.5 The standby liquid control system shall be OPERABLE and consist of a
minimum of the following:

a. In OPERATIONAL CONDITIONS 1 and 2, two pumps and corresponding
flow paths,

b. In OPERATIONAL CONDITION 3, one pump and corresponding flow
path.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3

_ACTION:

a. With only one pump and corresponding explosive valve OPERABLE, in
OPERATIONAL CONDITION 1 or 2, restore one inoperable pump and
corresponding explosive valve to OPERABLE status within 7 days or be in
at least HOT SHUTDOWN within the next 12 hours.

b. With standby liquid control system otherwise inoperable, in
OPERATIONAL CONDITION 1, 2, or 3, restore the system to OPERABLE
status within 8 hours or be in at least HOT SHUTDOWN within the next 12
hours and in COLD SHUTDOWN within the next 24 hours.

Page 1 of 2



Insert 4 (Pages 3/4 6-47, 3/4 6-50. 3/4 6-52,)

When RECENTLY IRRADIATED FUEL is being handled in the secondary
containment, or during operations with a potential for draining the reactor vessel,
with the vessel head removed and fuel in the vessel

Insert 5 (Pages 3/4 7-3, 3/4 7-4, 3/4 7-5, 3/4 7-6, 3/4 8-9, 3/4 8-14, 3/4 8-20)

When RECENTLY IRRADIATED FUEL is being handied in the secondary
containment, or during operations with a potential for draining the reactor vessel

Page 2 of 2



DEFINITIONS

CORE ALTERATION

1.7 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. The following exceptions are not considered to be
CORE ALTERATIONS:

a) Movement of source range monitors, local power range monitors,
intermediate range monitors, traversing incore probes, or special
moveable detectors (including undervessel replacement); and

b) Control rod movement, provided there are no fuel assemblies in the
associated core cell.

Suspension of CORE ALTERATIONS shall not preclude completion of movement
of a component to a safe position.

CORE OPERATING LIMITS REPORT )

1.7a The CORE OPERATING LIMITS REPORT (COLR) is the unit-specific document
that provides the core operating Timits for the current operating reload
cycle. These cycle-specific core operating limits shall be determined
for each reload cycle in accordance with Specitications 6.9.1.9 thru
6.9.12. Plant operation within these limits is addressed in individual
specifications.

CRITICAL POWER RATIO

1.8 The CRITICAL POWER RATIO (CPR) shall be the ratio of that power in the
assembly which is calculated by application of the (GEXL) correlation to
cause some point in the assembly to experience boiling transition,
divided by the actual assembly operating power.

; - e S ocan - 5e) |
posE_EquIvALENT 1-131 “~iehalaTion committed eiiective dose equivalent (€£02) )

1.9 DOSE EQUIVALENT Itlg}zgha]1 be that concentration)of I-IBTT microcuries per
gram, which alone{woﬁ d produce the same¢ikuroix ¢¢} as the quantity and
isotopic mixturefof 1-131, 1-132, 1-133, 1-1347 and 1-135 actually present.

hyeederdase)conversion_factors used for this calculation shall be .
. atqe I.II :E iID ]18:; e N - e S - - N,

I of ] +—Lzlculation—of-Bistance—Factors)

L PUSSE e W o
o~

~~ 6,7}\': "rl \
' 4
"
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-

DOWNSCALE TRIP_SETPOINT (DTSP) (th-r
1.9a The downscale trip setpoint associated with the Rod Block Monitor (RBM)
rod block trip setting. ,

E-AVERAGE DISINTEGRATION ENERGY

1.10 E shall be the average, weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling, of the
sum of the average beta and gamma energies per disintegration, in MeV,
for isotopes, with half 1lives greater than 15 minutes, making up at least
95% of the total noniodine activity in the coolant.

EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME
1.11 ‘The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shall be that time

interval from when the monitored parameter exceeds its ECCS actuation set-
point at the channel sensor until the ECCS 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 any series of sequential
overlapping or total steps such that the entire response time is measured.

JAN 1995
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DEFINITIONS

——

PURGE_-_ PURGING .

1.31 PURGE or PURGING shall be the controlied process of discharging air or
gas from a confinement to maintain temperature, pressure, humidity,
concentration or other operating condition, in such a manner that
replacement air or gas is required to purify the confinement.

RATED THERMAL POWER
1.32 RATED THERMAL POWER shall be a total reactor core heat transfer rate to

the reactor coolant of 3458 MWt.

REACTOR ENCLOSURE SECONDARY CONTAINMENT INTEGRITY
1.33 REACTOR ENCLOSURE SECONDARY CONTAINMENT INTEGRITY shall exist when:

a. A1l reactor enclosure secondary containment penetrations required to
be closed during accident conditions are either: .

1. Capable of being closed by an OPERABLE secondary containment
automatic isolation system, or :

2. Closed by at lTeast one manual valve, blind flange, slide gate
damper or deactivated automatic valve secured in its closed
position, except as provided by Specification 3.6.5.2.1. l

b. A1l reactor enclosure secondary containment hatches and blowout panels -
are closed and sealed. .

c. The standby gas treatment system is in compliance with the requirements A
of Specification 3.6.5.3. - .

d. The reactor enclosure recirculation system is in compliance with the
requirements of Specification 3.6.5.4.

e. At least one door in each access to the reactor enclosure secondary
containment is closed. :

f. The sealing mechanism associated with each reactor enclosure secondary
containment penetration, e.g., welds, bellows, or O-rings, is OPERABLE.

g. The pressure within the reactor enclosure secondary containment is
less than or equal to the value required by Specification 4.6.5.1.1a.

REACTOR PROTECTION SYSTEM RESPONSE TIME

1.34 REACTOR PROTECTION SYSTEM RESPONSE TIME shall be the time interval from

- when the monitored parameter exceeds its trip setpoint at the channel

Jsgﬂfsensor until de-energization of the scram pilot valve solenoids. The
response time may be measured by any series of sequential, overlapping

47 or total steps such that the entire response time is measured.

REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY
135 ) REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY shall exist when:

;36} a. A1l refueling floor secondary containment penetrations required to
o~ be closed during accident conditions are either: °
LIMERICK - UNIT 2 1-6 Amendment No. 48,%1,69
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DEFINITIONS
REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY (Continued)

1. Capable of being closed by an OPERABLE secondary containment
automatic isolation system, or

2. Closed by at least one manual valve, blind f]ange slide gate
damper or deactivated automatic valve secured in its closed
position, except as provided by Specification 3.6.5.2.2.

b. A11 refueling floor secondary containment hatches and b]owout panels are
closed and sealed.

c. The standby gas treatment system is in compliance with the requirements
of Specification 3.6.5.3.

d. At least one door in each access to the refueling floor secondary
containment is closed.

e. The sealing mechanism associated with each refueling floor secondary
containment penetration, e.g., welds, bellows, or O-rings, is OPERABLE.

f. The pressure within the refueling floor secondary containment is less
than or equal to the value required by Specification 4.6.5.1.2a.

:;)REPORTABLE EVENT

A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 to 10 CFR Part 50.

= ROD DENSITY

~—~

3=37/) ROD DENSITY shall be the number of control rod notches inserted as a fraction
- of the total number of control rod notches. A1l rods fully inserted is

equivalent to 100¥% ROD DENSITY.

SHUTDOWN MARGIN

ﬂ(r. )SHUTDOHN MARGIN shall be the amount of reactivity by which the reactor is
r;;f> subcritical or would be subcritical assuming all control rods are fully

inserted except for the single control rod of highest reactivity worth which
is assumed to be fully withdrawn and the reactor is in the shutdown
condition; cold, i.e. 68°F; and xenon free.

\%ITE BOUNDARY
) The SITE BOUNDARY shall be that line as defined in Figure 5.1.3-la.

et ,,._---1'*: 3

SOURCE CHECK

1.41 A SOURCE CHECK shall be the qualitative assessment of channel response when
the channel sensor is exposed to a radioactive source.

Amendment No. 77,48,69
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REACTIVITY CONTROL SYSTEMS
3/4.1.5 STANDBY LIQUID CQNTROL SYSTEM
LIMITING CONDITION FOR OPERATION

SURVEILLANCE REQUIREMENTS

P ——T

====%7"3 1"} The standby 1iquid contro) system shall be demonstrated OPERABLE:

2. At least once per 24 hours by verifying that:

1. The temperature of the sodium pentaborate solution is wiihin the
1imits of Figure 3.1.5-1. .

2. Th$1availab1e volume of sodium pentaborate solution is at least 3160
' gallons.

3. The temperature of the pump suction piping is within the limits
of Figure 3.1.5-1 for the most recent concentration analysis.

JAN 3 7 1955
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REACTIVITY CONTROL SYSTEMS
SURVEILLANCE REQUIREMENTS (Continued)

b. At least once per 31 days by:

1. Verifying the continuity ofethe explosive charge.
Barpa-10
2. Determining by chemical analysis}and calculation* that the

available weight of x is greater than or equal
5 to 1bs; the concentration of sodium pentaborate in solution
I8 is less than or equal to 13.8% and within the limits of

Figure 3.1.5-1 and; the following equation is satisfied:

o X E X 0 21
13% wt. 29 atom % 86 gpm
vwhere

C = Sodium pentaborate solution (% by weight)

Q = Two pump flowrate, as determined per surveillance
requirement 4.1.5.c.

E = Boron 10 enrichment (atom % Boron 10)

3. Verifying that each valve (manual, power-operated, or automatic)
in the flow path that is not locked, sealed, or otherwise secured
in position, is in its correct position.

c. Demonstrating that, when tested pursuant to Specification 4.0.5, the
minimum flow requirement of 41.2 gpm per pump at a pressure of greater
than or equal to 1230+25 psig is met.

‘d. At least once—EéF'24 months during shutdown by:

1. Initiating at least one of the standby 1iquid control system
Toops, including an explosive valve, and verifying that a flow
path from the pumps to the reactor pressure vessel is available
by pumping demineralized water into the reactor vessel. The
replacement charge for the explosive valve shall be from the
same manufactured batch as the one fired or from another batch
which has been certified by having one of the batch success-
fully fired. A1l injection loops shall be tested in 3
operating cycles.

2. Verify all heat-treated piping between storage tank and pump
suction is unblocked.**

e. Prior to addition of Boron to storage tank verify sodium pentaborate
enrichment to be added is > 29 atom % Boron 10.

* This test shall also be performed anytime water or boron is added to the solu-
tion or when the solution temperature drops below the 1imits of Figure 3.1.5-1 for
the most recent concentration analysis, within 24 hours after water or boron
addition or solution temperature is restored.

** This test shall also be performed whenever suction piping temperature drops below
the limits of Figure 3.1.5-1 for the most recent concentration analysis, within
24 hours after solution temperature is restored.

LIMERICK - UNIT 2 3/4 1-20 Amendment No. 24, 26, 34, 48, 51
FEB 1 & 1995



JABLE 3.3.2-1 (Continued)
ISOLATION ACTUATION INSTRUMENTATION
ACTION STATEMENTS

[ION 20 - Be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN within the
next 24 hours.

fION 21 - Be in at least STARTUP with the aESOC1ated jsolation valves closed within 6
hours or be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN

within the next 24 hours.
‘ION 22 - Be in at least STARTUP within 6 hours.

‘JON 23 - In OPERATIONAL CONDITION 1 or 2, verify the affected system® 1so1at10n valves
are closed within 1 hour and declare the affected system 1noperab1e In
OPERATIONAL CONDITION 3, be in at least COLD SHUTDOWN within 12 hours.

‘ION 24 - Restore the manual initiation function to OPERABLE status within 8 hours or
close the affected system isolation valves within the next hour and declare
the affected system inoperable or be in at least HOT SHUTDOWN within the next
12 hours and in COLD SHUTDOWN within the following 24 hours.’

‘ION 25 - Establish SECONDARY CONTAINMENT INTEGRITY with the standby gas treatment system
operating within 1 hour.

JON 26 - Close the affected system'iso]ation valves within 1 hour.

——

_.,@.}‘f;; 3 ;glm}m@ T ABLE NOTATIONS
Required when (1) handling S¥es M tng,xe£u~l4ag—anea\secondary

)

containment, or (2)[gg-+)r‘3-e:-eR{—T«ug;m‘:;r Iy during éperations with a -
potential for dra1n1ng the Teactor vessel with the vessel head removed and fuel in -
the vessel. .o ,

‘May be bypassed under administrative control, with all turbine stop valves closed.

During operation of the associated Unit 1 or Unit 2 ventilation exhaust system.

DELETED

A channel may be placed in an inoperable status for up to & hours

-for required surveillance without placing the trip system in the tripped condition
provided at least one OPERABLE channel in the same trip system is monitoring that
parameter. Trip functions common to RPS Actuation Instrumentation are

shown in Table 4.3.2.1-1. In addition, for the HPCI system and RCIC system
isolation, provided that the redundant isclation vaive, inboard or outboard, as
applicable, in each 1ine is OPERABLE and all required actuation 1nstrumentat1on for
that valve is OPERABLE, one channel may be placed in an inoperable status for up to 8
hours for required surve111ance without placing the channel or trip system in the:

tripped condition.

0CT 18 2000
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- ISOLATION ACTUATION INSTRUMENTATION SURVEILLANCE -REQUIREMENTS

JABLE 4.3.2.1-1 (Continued)

IRIP FUNCTION
7. SECONDARY_CON SOLATIO
a. Reactor Vessel Water Level

h.

Low, Low - Level 2
Drywell Pressure## - High

Refueling Area Unft 1 Ventilation
Exhaust Duct Radiation - High

Refueling Area Unit 2 Ventilation
Exhaust‘nuct.Rédiatibn - High

Reactor Enclosure Ventilation
Exhaust Duct Radiation - High

Deleted
Deleted

Reactor Enclostre
Manual Initiation

Refueling Area

__Manua] Initiation .. - .. .. .

CHANNEL
CHECK

CHANNEL

FUNCTIONAL ~  CHANNEL
JEST .. CALIBRATIO

N.A.

H.A.

(\’\
> P\Eu’N, :.7 J..f‘mﬁDm £D m.n"i

;BEQUirggwuhen (lrih\ndling 4*Pad4é§§§éf§gj, n the

J>during operations with a pote

head vemoved and- fuel in the vessel.
**When not administratively bypassed and/or when any turbine stop valve is opena

q R
Q R
Q R
Q R
Q R
R N.A.
R N.A.

#0uring operation of the associated Unit 1 or Unit 2 ventilation exhaust system.

##These trip functioﬁs (2a,'6b,_and 7b) are common to the RPS actuation trip.function.

OPERATIONAL
CONDITIONS FOR WHICH

URVE}LL NCE_REQUIRE

1, 2,
l’ 2,

*¥

>

3
3

ALY .

secondary containment, or. (2)§¢unzgg—G9RE-3
raining ‘the reactor vessel with the vesser—"—"

ngia% igféﬁ ;
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INSTRUMENTATION

ll'

Main Contro! Room Hormal
Fresh Afr Supply Radiation
Monitor

Area Monitors

a. Criticality Monitors

1) Spent Fuel
Storage Paool

b. Control Room Direct
Radiatfon Honftor

Reactor Enclosure Cooling
Water Radiation Monitor

TABLE 3.3.72.1-1

RADIATION MORITORING INSTRUMENTATION

HINIMUM CHANNELS
OPERABLE

4

APPLICABLE  ALARM/TRIP

COMDITIONS SETPOINT ACTION®
1,2,3 1 x 10-% pti/cc 70
and * .

' (a) > 5 mR/h and <20mR/h®) 71
AL A1 Times  H.A.() 7
At ANl Times < 3 x Background® 72




'ﬁécé oTLY \)  TABLE 3.3.7.1-1 (Continued)
. 1€ , )
Th J\Dm ‘/,w RADIATION MONITORING INSTRUMENTATION
= AEL S :
=g I TABLE NOTATIONS
YTV /‘"'\'7 . . . - . ”’}
Wheﬂw is being handled in the secondary contammen}g &
. {a) With fuel in the spent fuel storage pool. -
(b) Alarm only.
ACTION STATEMENTS

ACTION 70 - With one monitor inoperab'le,' restore the inoperable monitor to
the OPERABLE status within 7 days or, within the next & hours,
initiate and maintain operation of the control rooca emergency
filtration system in the radiation isolation mode of operation.
With two or more of the monitors inoperabie, within one hour,
initiate and maintain operation of the control room eaergency
filtration systez in the radiation mode of operation.

ACTION 71 - With one of the required monitor inoperable, assure a portabie
continuous monitor with the same alarx setpoint is OPERABLE in
the vicinity of the installed monitor during any fuvel movement.
1f no fuel movement is being made, perform area surveys of the
ronitored area with portable monitoring instrumentation at Jeast
once per 24 hours. )

ACTION 72 - With the required monitor incperable, obtain and analyze at
least one grab sampie of the monitored parameter at least once
per 24 hours.

ACTIOR 73 = With the regquired monitor- inoperable, assure a portable alamming
monitor is OPERABLE in the vicinity of the installed monitor or

perfore area surveys of the monitored area with portable monitor
ing instrumentation at least once per 24 hours.

;

Rl ‘\-—""\\/—~\~\/__..‘_ .
Curms C’P(iff.ifigqg, ’J'.H’ < pc'ie""ﬁﬁ’ Yor 'J(‘c.umntj 'fi\"\

Pﬁ{':‘ :f‘rb Joe o i e
‘(&'”f,a ")Ft:j:éﬂL’ mm;—(f{\ the vessel  hee o F ermoved .=
N, ‘-.\.*__/ - < —J'_}?i%//,.' — _ ”’h/

P—— . L <
+ i

) | AUS 2 5
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1. Haln Control Room Normal
Frash Alr Supply Radiation
Monitor

2. Area Monitors
a. Criticality Moniters

1)  Spent Fuel Storage
Pool

b. Control Room Direct
Radiation Monitor

3. Reacter Enclosure Cooling
Water Radiatfen Moniter

99-€ /¢ ¢ 37U0 A9FIIET]

‘O JTIWPUIXY
YR 92 WY

cr
- e

CHANNEL
~CHECK

HANNEL

C
FUNCTI]

OMAL

CHANNEL

OPERATIONAL
CONDITIONS FOR
WHICH SURVEILLANCE
15 REQUIRED

" 2. 3.@.‘“’ . |

{a)

At A1l Times

At A1D Times




TABLE 4.3.7.1-1 (Continued)

~—— RADIATION MOETEJEIEG JNSTRUMENTATION SURVEILLANCE REQUIREMENTS

\ RECENTLY TARADIA TED FyFL) TABLE NOTATIONS

e e ——® e - e —

Wheﬁ#waéa—a%eé—weﬂ is being handled in the secondary contmnmen;,f/"z , o

..1*5

(a) With fuel in the spent fuel storage pool.

(b) The 'in'it'ia‘l CHANNEL CALIBRATION shall be performed using one or more
of the reference standards certified by the National Bureau of Standards
(NBS) or using standards that have been .obtained from suppliers that
participate in measurement assurance activities with NBS. These standards
shall permit calibrating the system over its intended range of energy and
measurement range. For subsequent CHANNEL CALIBRATION, sources that have
been related to the initial calibration shall be used.

- —— p—— T
b el ‘/"_'*-.,_——~\ O T -

or g;.l tJf'ﬁ'j (..,'Pt.: o f‘,(_.ni 1 H,\ 4 }',‘:- Feoun i"-u ' &—c; o ,__-, ."\,:l“ r,'w.a’ \
., i . P . - . . , -
The Teacter desscl ol the c0ni b jregd I‘eﬁlm-’c’r//
G o , ) ]
. e Foel yn flae Lesse e e T

\_../\..._——-\\—/°/ -~
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REACTOR COOLANT SYSTEM
3/4.4.7 MAIN STEAM LINE ISOLATION VALVES

LIMITING CONDITION FOR OPERATION

3.4.7 Two main steam line isolation valves (HSIVs)'per main steam line shall
be OPERABLE with closing times greater than or equal to 3 and Jess than or

equal tot¢E-jseconds.
( L) q iﬁj

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.

ACTION:

a. With one or more MSIVs inoperable:

1. Maintain at least one MSIV OPERABLE in each affected main steam
T1ine that is open and within 8 hours, either:

a) Restore the inoperable vé1ve(s) to OPERABLE status, or

b) Isolate the affected main steam 1ine by use of a deactivated
MSIV in the closed position.

2. Dtherw1se, be in at least HOT SHUTDOWN within the next 12 hours
and in COLD SHUTDOWN within the following 24 ‘hours.

b. The provisions of Specification 3.0.4 are not app11cab1e.

. SURVEILLANCE REQUIREMENTS

LIMERICK = URIT 2 3/4 4-23

4.4,7 Each of the above required MSIVs shall be demonstrated OPERABLE by
verifying full closure between 3 and{5yseconds when tested pursuant to

Specification 4.0.5.
ot
/ Y
(10)

‘x,\/

AUG2 5 18



CONTAINMENT SYSTEMS
LIMITING CONDITION FOR OPERATION (Continued)

. TION: (Continued)

b. The combined leakage rate to be in accordance with the Primary Containment
Leakage Rate Testing Program for all primary containment penetrations and all
primary containment isolation valves that are subject to Type B and C tests,
except for: main steam line isolation valves*, valves which are hydrostatically
tested, and those valves where an exemption to Appendix J of 10 CFR 50 has been

granted, and

c. The leakage rate to(<3}-5)scf per hour for any main steam isolation valve
that exceeds 100 scf per hour, and restore the combined maximum pathway

leakage to <200 scf per hour, and

d. The combined l1eakage rate for all containment isolation valves in
hydrostatically tested lines which penetrate the primary containment
to less than or equal to 1 gpm times the total number of such valves,

prior to increasing reactor coolant system temperature above 200°F.

SURVEILLANCE REQUIREMENTS

4.6.1.2 The primary containment leakage rates shall be demonstrated to be in
accordance with the Primary Containment Leakage Rate Testing
Program, or approved exemptions, for the following:

a. Type A Test
b. Type B and C Tests (including air locks)
c. Main Steam Line Isolation Valves

d. Hydrostatica11y tested Containment Isolation Valves

*Exemption to Appendix "J" to 10 CFR Part 50.

0CT 18 2000
LIMERICK - UNIT 2 3/4 6-3 Amendment No. 53, 7%, &%, 107



CONTAINMENT SYSTEMS

3/4.6.5 SECONDARY CONTAINMENT
REFUELING AREA SECONDARY CONTAINMENT INTEGRITY

LIMITING CONDITION FOR OPERATION

3.6.5.1.2 REFUELING AREA SECONDARY CONTAINMENT INTEGRITY shall be maintained.

APPLICABILITY: M___ (;rﬁgfpr q)

——
ACTION:

2=

14

{\\'\Oi‘“ Without REFUELING AREA SECONDARY CONTAINMENT IHTEERITY, sugpend handling of
'iF/.\;L w in-the secondary -containment, %;%nd -operations
ur with @ potential for draining the reactor vessel.

sions of Specifica-

1

S tjon 3.0.3 are not applicable.

SURVEILLANCE REQUTREMENTS

A

4.6.5.1.2 REFUELING AREA SECONDARY CONTAINMENT INTEGRITY shall be demonstrated
by:

a. Verifying at least once per 24 hours that the pressure within the
refueling area secondary containment is greater than or equal to
0.25 inch of vacuum water gauge.

b. Verifying at least once per 31 days.that:

1. A1l refueling area secondary containment equipment -hatches -and
blowout panels are closed and sealed.

2. At least one door in each access to the refueling area secondary
containment is closed.

3. A1l refueling area secondary containment penetrations not capable
of being closed by OPERABLE secondary containment automatic iso-
Jation dampers/valves and required to be closed during accident
conditions are closed by valves, blind flanges, slide gate

dampers or deactivated automatic dampers/valves secured in
position. :

c. At least once per 24 months:

Operating one standby gas treatment subsystem for one hour and main-
taining greater than or equal to 0.25 inch of vacuum water gauge

in ti;;;efue'ling area secondary containment at a flow rate not exceeding
764 .

LIMERICK - UHIT 2 3/4 6-47 Amendment No. 34 JUL 2.8 BY



UCONTAINMENT SYST

REFUELING AREA SECONDARY CONTAINMENT AUTOMATIC ISOLATION VALVES
LIMITING CONDITION FOR OPERATION

3.6.5.2.2 The refueling area secondary containment ventilation system automatic
isolation valves shall be OPERABLE.

APPLICABILITY: Wg T NSERT "'/ 7
P P — I

ACTION:

With one or more of the refueling area secondary containment ventilation system
automatic isolation valves inoperable, maintain at least one isolation valve OPERABLE
in each affected penetration that is open and within 8 hours either:

a. Restore the inoperable valves to OPERABLE status, or

b. Isolate each affected penetration by use of at 1east one deactivated
valve secured in the isolation position, or

c. Isolate each affected penetration by use of at least one closed manual S
valve, blind flange or slide gate damper. T T

(Recemny TRRADINTEL
NiSE:M.. = BN+7) suspend handling of Grradiateds oy "
in the refuéling aréa secondary containment JREREFCILISIIaNT)and

operations with a potential for draining the reactor vessel. The provisions
of Specification 3.0.3 are not applicable.

SURVET) LANCE REQUIREMENTS

4.6.5.2.2 Each refueling area secondary containment ventilation system auto-
matic isolation valve shall be demonstrated OPERABLE: |

a. Prior to returning the valve to service after maintenance, repair or
replacement work is performed on the valve or its associated actuator,
control or power circuit by cycling the valve through at least one
complete cycle of full travel and verifying the specified isolation
time. -

b. At least once per 24 months by verifying that on a containment
isolation test signal each isolation valve actuates to its isolation
position.

c. By verifying the isolation time to be within its limit at least once
per 92 days.

f"- C v /———>~ . _/.M‘_’,/—‘-"~\._‘,-—-—-..‘./"'-"~\-., .MW'\‘./‘—-.W‘-\\/\\‘/‘\\’-\

LIMERICK - UNIT 2 3/4 6-50



CONTAINMENT SYSTEMS

STANDBY GAS TREATMENT SYSTEM - COMMON SYSTEM
LIHITING CONDITION FOR OPERATION

3.6.5.3 Two 1ndependent standby .gas treatment subsystems ‘shall be OPERABLE

T

\{—-—-—_,/‘ N
APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3, andg" rNjE{‘ i L'
ACTION: :

a. In OPERATIONAL CONDITION 1, 2, or 3:

1. With the Unit 1 diesel generator for one standby gas treatment
subsystem moperab'le for more than 30 days be in-at least HOT
SHUTDOWN ‘within the next 12 hours and in COLD SHUTDOWN within
the following 24 hours. The provisions of Spec1f1cat1on 3.0.4
are not applicabie.

2. With one standby gas treatment subsystem 1noperab1e. restore
the inoperable subsystem to OPERABLE status within 7 days, or
be in at least HOT SHUTDOWN within the next 12 hours and 1in
COLD SHUTDOWN within the following 24 hours.

3. With one standby gas treatment subsystem inoperable and the
other standby gas treatment subsystem with an ingperable Unit 1
diesel generator, restore the inoperable subsystem to OPERABLE
status or restore the inoperable Unit 1 diesel generator to
.DPERABLE status within 72 hours, or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

4. With the Unit 1 diesel generators for both standby gas
treatment system subsystems inoperabie for more than
72 hours, be in at least HOT SHUTDOWN within the next 12
. hours and in COLD SHUTDOWN th,hm the following 24 hours.

,‘/\/\* -

b. Up—OPERATIONAL_CONDITION-*: I:N 2T ‘1 ;
R N e SN NN B
e 1. With one standby gas treatment subsystem inoperable, restore

R:cf"”‘-y \\ the inoperable subsystem to OPERABLE status within 7 days, or

) “suspend_handling o W‘m the secondary containment,
LR{‘\ADSAT' @{@wﬁﬂ%an Gperations with a potential for draining
( FW‘“ f" he reactor vessel. The provisions of Specification 3.0.3 are

,._,,f\ ~ not applicable.

With both standby gas treatment subsystems moperab’le, susy,e_nd
handhngm in the secondary containment, (&gj
“¥eactor

) znd operations with a potential for draining the
ssel. The provisions of Specification 3.0.3 are not

applicable.
¢ -tRequired-when—{1)-irradiated—fuel—is—being-handled-in-the-refueling-area ™\
;\ sucondar: - or—(2)¢ hg-CORE-A — during per&t:w/nsJ

LIMERICK - UNIT 2~ -~ "7 '3/4 §-52 AUG 25 188



CONTAINMENT SYSTEMS

SURVETILANCE REQUIREMENTS (Continued)

b.

At least once per 24* months or (1) after any structural maintenance
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone .
communicating with the subsystem by:

1. Verifying that the subsystem satisfies the in-place penetration
and bypass leakage testing acceptance criteria of less than 0.05%
and uses the test procedure guidance in Regulatory Positions C.5.a,
C.5.c and C.5.d of Regulatory Guide 1.52, Revision 2, March 1978,
and the system flow rate is 5764 cfm & 10%.

2. Verifying within 31 days after removal that a laboratory analysis
of a representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, 4 N——
March 1978, shows the methyl iodide penetration of less thanﬁ§§§§5§
when tested in accordance with ASTM D3803-1989 at a temperature of
3g°c (86°F), at & relative humidity of 70% and at a face velocity of
66 fpm. . .

3. Verify that when the fan is running the subsystem flowrate is
2800 cfm minimum from each reactor enclosure (Zones I and 11)
and 2200 cfm minimum from the .refueling area (Zone III) when /J’
tested in accordance with ANSI N510-1980.

4. "Verify that the pressure drop across the refueling area to SGTS
prefilter is less than 0.25 inches water gage while operating
at a flow rate of 2400 cfm % 10%.

After every 720 hours of charcoal adsorber operation by verifying

within 31 days after removal that a laboratory analysis of a repre-

sentative carbon sample obtained in accordance with Regulatory !
Position C.6.b of Regulatory Guide 1.52, Revision 2, Qarch 1978, {

shows the methyl iodide penetration of less than{&;3%when tested
in accordance with ASTM D3803-1989 at a temperature of 30°C (86°F),
at a relative humidity of 70% and at a fTace velocity of 66 fpm.

At least once per 24 months by:

1. Verifying that the pressure drop across the combined HEPA
filters and charcoal adsorber banks is less than 9.1 inches
water gauge while operating the filter train at a flow rate of
8400 cfm + 10%.

*Surveillance interval is an exception to the guidance provided in Regulatory Guide
1.52, Revision 2, March 1978. SEP 22 200

LIMCRICK - UNIT 2 3/4 6-53 Amendment 34 ,85,106
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CONTAINMENT SYSTEMS

REACTOR ENCLOSURE RECIRCULATION SYSTEM

LIMITING CONDITION FOR OPERATION

3.6.5.4 Two independent reactor enclosure recirculation subsystems shall be
OPERABLE.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.
ACTION:
a. With one reactor enclosure recirculation subsystem inoperable, restore

the inoperable subsystem to OPERABLE status within 7 days, or be in
at least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

b. With both reactor enclosure recirculation subsystems inoperable, be
in at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours.

SURVEILLANCE REQUIREMENTS

4.6.5.4 Each reactor enclosure recirculation subsystem shall be demonstrated
OPERABLE:

a. At least once per 31 days by initiating, from the control rocom, flow .
, through the HEPA filters and charcoal adsorbers and verifying tha:n_y, T
the subsystem operates properly.
Y P prop 5@ ("‘O\—J r«f a m-mmqm (JF 3(7 (7(70 (&m)é

N -—m

b. At least once per 24* months or (1) Fftér a any “SEructural malntenance
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone communi-
cating with the subsystem by:

1. Verifying that the subsystem satisfies the in-place penetration
and bypass leakage testing acceptance criteria of less than 0.05%
and uses the test procedure guidance in Regulatory Positions C.5. a,

w~_3 §39—2~§\d of Regulag _Guide 1.52, vision 2, March 1978,
L\_,f‘ el flow (Ease—ie (60,000 cim + 108
Jr } \l‘—/\/\_"—' "’VW\',;\,, LN P

2. Verifying within 31 days after removal that a laboratory analysis ¢~ ™
of a representative carbon sample obtained in accordance with (i hﬁ
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, fL“wr
March 1978, shows the methyl iodide penetration of less than45—52f5
when tested in accordance with ASTM D3803-1989 at a temnezatd?é’ l

30°C (86°F) and a relative humidity of 70%.

N TN TR
3. Verifying a subsystem flow rate:ef—gs t¥Jduring system -
operation when tested in accordance wlth ANSTA510-1980.

-

L e JNPRY \,,.o..._.\/“- T et e

(walvn q mmjx_ 05* jumdcfm To él Om"c},«.)
- IR T, A N——

*Surveillance interval is an exceptlon to the guidance prov1ded in Regulatory Guide -
1.52 Revision 2, March 1578.

~ - Sreeiee L - et S e e Vv

SEP 22 2000
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CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

c. After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that & laboratory analysis of a repre-
sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978,
shows the methyl iodide penetration-of less thanZdwhen tested
in accordance with ASTM D3803-1989 at a temperaturehof 30°C (86°F)
an a relative humidity of 70%. ;{7 57\

d. At least once per 24 months by: ‘L,\,ﬁé

Verifying that the pressure drop across the combined prefilter,
upstream and downstream HEPA filters, and charcoal adsorber

1.
Fﬁhl banks is less than 6 inchas.water.gauge while.operating the
ra .. Tfilter train at(j)f]ow Fa§§19£(qo,000 cfm = loifzverifying that

——— e’ the prefilter préssure drop 15~ 1esS tham 0" water gauge
and that the pressure drop across each HEPA is less than 2 inches

water gauge.

2. Verifying that the filter train starts and the isolation valves
which take suction on and return to the reactor enclosure open
on each of the following test signals:

a. Manual initiation from the control room, and
6. Simulated automatic initiation signal.
e. After each complete or partial replacement of a HEPA filter bank by

verifying that the HEPA filter bank satisfies the inplace penetration
and leakage testing acceptance criteria of less than 0.05% in_,

iccondaqceuwiih\ANSJ_ﬂs -1980 while operating the system atf=JFlow

+3te—of (60,000 cfm £ 10%). . et
e e e e . ‘h\i}

f. After each complete or partial replacement of a charcoal .adsorber ¢ f7:l%T3L2
bank by verifying that the charcoal adsorber bank satisfies the St
inplace penetration and Teakage testing acceptance criteria of less
than 0.05% in accordance with ANSI N510-1980 for a halogenated hydro-

rbon-refrigerant -test..gas while operating the system at(=)flow
(i.naze/_oidso,ooo cfm + 102} ) Clb\~

U

ray
o’

SEP 22 200
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PLANT_S

YSTE!

MS

EMERGEN

cy s

ERVICE WATER SYSTEM - COMMON SYSTEM

LIMITIN

G_CONDITION FOR OPERATION

3.7.1.2 At least the following independent emergency service water system loops,
with each loop comprised of:

a.
b.

shall b

a.

Two OPERABLE emergency service water pumps, and

An

OPERABLE flow path capable of taking suction from the emergency

service water pumps wet pits which are sugg]ied from the spray pond or

the cooling tower basin and transferring

e water to the associated Unit

2 and common safety-related equipment,

e OPERABLE:————={ Twec loops 1
GPERATIONAL CONDITIONS 1, 2, and 3¢-twe—toops)

I
STFOPERATIONAL CONDITIONS 4, 5, and (X 3reToep) TNSERT &

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3, 4, 5, andG;?<

ACTION:

a.

OPERATION CONDITION 1, 2, or 3:

With one emergency service water pump inoperable, restore the inoperable-
pump to OPERABLE status within 45 days or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With one emergency service water pump in each loop inoperable, restore at
least one inoperable pump to OPERABLE status within 30 days or be in at
least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

With one emergency service water system loop otherwise inoperable, declare
all equi?ment aligned to the inoperable loop inoperable**, restore the |
inoperable Toop to OPERABLE status with at least one OPERABLE pump within 72
hours or be in at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours.

et e S T

WM/'M"-A« Ry

**The diesel generators may be aligned to the OPERABLE emergency service water system
loop provided confirmatory flow testing has been performed. Those diesel generators
not aligned to the OPERABLE emergency service water system loop shall be declared
inoperable and the actions of 3.8.1.1 taken.

HNOV 1 6 1
Amendment No. 48, 78, 92
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PLANT SYSTEMS
LIMITING CONDITION FOR OPERAinN (Continued)

ACTION: (Continued)

4. With three ESW pump/diesel generator pairs** inoperable, restore
at least one inoperable ESW pump/diesel generator pair** to
OPERABLE status within 72 hours or be in at Teast HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

5. With four ESW pump/diesel generator pairs** inoperable, restore
at least one inoperable ESW pump/diesel generator pair** to
OPERABLE status within 8 hours or be in at least HOT SHUTDOWN
g}tgin the next 12-hours and in -COLD SHUTDOWN within the following
ours. :

b. In OPERATIONAL CONDITION 4 or 5:

1. HWith only one emergency service water pump and its associated
flow path OPERABLE, restore at Jeast two pumps with at Jeast
one flow path to OPERABLE status within 72 hours or declare
the associated safety related equipment inoperable and take the
ACTION required by Specifications 3.5.2 and 3.8.1.2.

‘. W-—@wﬁ)@
1. Wi only one emergency service water pump and its associated

flow path OPERABLE, restore at least two pumps with at least’
one flow path to OPERABLE status within 72 hours or verify
adequate cooling remains available for the diesel generators
required to be OPERABLE or declare the associated diesel genera-
tor(s) inoperable and take the ACTION required by Specifica-
tion 3.8.1.2. The provisions of Specification 3.0.3 are not
applicabie. :

SURVEILLANCE REQUIREMENT

4.7.1.2 At least the above required emergency service water system 1oop(3)
shall be demonstrated OPERABLE:

a. At least once per 3] days by verifying that each valve (manual, power-
operated, or automatic) that is not locked, sealed, or otherwise secured
in position, is in its correct position.

b. At least once per 24 months by verifying that:

1. Each automatic valve actuates to its correct position on its
appropriate ESW pump start signal.

2. Each pump starts automatically when its associated diesel
generator starts.

r— . ——
P -— ™~ 7 'w - '\\/_-,_

VY e e S 3 = >

—WhenrhendHing—irradiat el-in-the—secepdary-containment..
%%~ An ESW pump/diEsel generator paiy “consists of an ESW pufp and its associated
diesel generator. If either an ESW pump or its associated diesel generator
becomes inoperable, then the ESW pump/diesel generator pair is .inoperable.

LIMERICK - UNIT 2 3/4 7-4 Amendment No. 34
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PLANT SYSTEMS
ULTIMATE HEAT SINK -~

LIMITING CONDITION FOR OPERATION

3.7.1.3 The spray pond shall be OPERABLE with:

a. A minimum pond water level at or above elevation 250°-10" Mean Sea
Level, and

b. A pond water temperature of less than or equal to 88°F -

" APPLICABILITY:  OPERATIONAL CONDITIONS 1, 2, 3, 4, 5, andGK__(/ f\b.. 1;7
ACTION: TN
With the requirements of the above specification not satisfied:

a. In OPERATIONAL CONDITION 1, 2, or 3, be in at least HOT SHUTDOWN
within 12 hours and in COLD SHUTDOWN within the next 24 hours.

b. In OPERATIONAL CONDITION 4 or 5, declare the RHRSW system and the
' emergency service water system inoperable and take the ACTION
required by Specifications 3.7.1.1 and 3.7.1.2.

declare the emergency service water system
1noperab1e and”‘take the ACTION required by Specification 3.7.1.2.
The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS
4.7.1.3 The spray pond shall be determined OPERABLE:

a. By verifying the pond water level to be greater than its limit
at least once per 24 hours.

b. By verifying the water surface temperature (within the upper two feet
of the surface) to be less than or egqual to 88°F:

1. at least once per 4 hours when the spray pond temperature is
greater than or equal to 80°F; and

2. at least once per 2 hours when the spray pond temperature is
greater than or equal to 85°F; and

3. at least once per 24 hours when the spray pond temperature
: is greater than 32°F.
c. By vérifyihg all piping above the frost 1ine is drained:
1. within one (1) hour after being used when ambient air

temperature is below 40°F; or

2. when ambient air temperature falls below 40°F if the p1p1ng
has not been previously drained.

N T JUN 14 1995
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"PLANT SYSTEMS.
3/4.7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - CGMMON SYSTEM
LIMITING CONDITION FOR OPERATION

3.7.2 Two independent control rcom emergency fresh air supply system subsystees

shall be OPERABLE.
APPLICABILITY: A1l OPERATIONAL COMDITIONS lndg
ACTIDN:

a. In DPERATIDNAL CONDITION 1, 2, or 3:

. 1. With the Unit 1 diesel generator for one control room esergency
fresh air supply subsystee inoperable for more than 30 days, be
in at least HOT SHUTDOWN within the next 12 hours ang in COLD
SHUTDOWN within the following 24 hours. The provisions of
Specification 3.0.4 are not applicable.

2. With one control roos esergency fresh air supply subsystes
inoperable, restore the inoperable subsystes to OPERABLE status
within 7 days, or be in at least HOT SHUTDOWN within the next
12 hours and in COLD SHUTDOWN within the following 24 hours.

3. With one control roos esergency fresh air supply subsystem
inopergble and the other control room esergency fresh air supply
subsystes with an inoperable Unit 1 diesel generator, restore
the inoperable subsystes to OPERABLE status or restore the Unit 1
diesel generator to OPERABLE status within 72 hours, or be in at
least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

4. With the Unit 1 diesel generators for both control room esergency
fresh 2ir supply subsystems inoperable for more than 72 hours,
be in at least HOT SHUTDOWN within the next 12 hours and in
COLD SHUTDOWN within the following 24 hours.

b. In OPERATIONAL CONDITION 4, 5 ort®: 'INSERT 5

1. With one control room esergency fresh air supply subsystes
inoperable, restore the inoperabie subsystenm to OPERABLE status
within 7 days, or initiate and maintain operation of the
OPERABLE subsystem in the radiation isolation mode of operation.

. With both both cont ncy fresh air supply subsysten
__inoperable, suspen handling of‘%
(fuelyin the secondary containwen operations with a potential

for draining the reactor vessel. A

@ <The provisions of S%cg fication 3.0.3 are not app]icab]e%
Wwwmmmmmwamm—
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PLANT SYSTEMS
SURVEILLANCE REQUIREMENTS (Continued)

L.

2. Verifying within 31 days after removal that a laboratory analysis

of a representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2

March 1978, shows the methyl iodide penetration of less than(2=5%)

when tested in accordance with ASTM D3803-1989 at a temperaturé
of 30°C (86°F) and a relative humidity of 70%.

3. Verifying a subsystem flow rate of 3000 cfm * 10% during subsystem

operation when tested in accordance with ANSI N510-1980.
After every 720 hours of charcoal adsorber operation by verifying

sentative carbon sample obtained in accordance with Regulatory

/:}.
(19)

within 31 days after removal that a laboratory analysis of a repre-
(10%)
U e B

Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978,
shows the methyl jodide penetration of less than(Z=E¥iwhen tested
in accordance with ASTM D3803-1989 at a temperature of 30°C (86°F)
and a relative humidity of 70%.

At least once per 24 months by:

1. Verifying that the pressure drop across the combined prefilter,

upstream and downstream HEPA filters, and charcoal adsorber banks

is less than 6 inches water gauge while operating the subsystem
at a flow rate of 3000 cfm = 10%; verifying that the prefiiter
pressure drop is less than 0.8 inch water gauge and that the

pressure drop across each HEPA is less than 2 inches water gauge.

2. Verifying that on each of the below chlorine isolation mode
actuation test signals, the subsystem automatically switches
to the chlorine isolation mode of operation and the isolation
valves close within 5 seconds:

al Outside air intake high chlorine, and

b) Manual initiation from the control room.

at Tost s nats,r EHE SUbSySten fautomatis sWitches to
“fhé radiation isoTation mode of operation and the control room
is maintained at a positive pressure of at least 1/8 inch water
gauge relative to the turbine enclosure and auxiliary equipment
room and outside atmosphere during subsystem operation with an
outdoor air flow rate less than or equal to 525 cf

T T T T e e e

raanval 1ot iation Srom the (Catral Quo-“-—r:h
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“ELECTRICAL POWER SYSTEMS

A.C. SOURCES - SHUTDOWN

LIMITING conbin’bu._'rpgf ‘OPERATION

3.8.1.2 As a minimum, the following A.C. e1ectr1ca1 power sources shall be
OPERABLE: _

a. Dne c1rcu:t.between.the -offsite transmissaon network and the - on51te
Class 1E distribution system, and

b. Two diesel generators each with:
1. A day fuel tank containing a minimim of 200 gallons of fuel.
2. A fuel storage system containing a nlnlnum of 33 500 gal]ons

of fuel.
3. A fuel transfer pump. )
-APPLICABILITY: OPERATIONAL CONDITIONS 4, 5, and ._.-‘/\_/\./ ‘/*f LY )
. ) : AL /T i)
~ ACTION: )},MD‘M £ ;’,,:

),
- a. 'w1th Jess-than the- above required A.C. e]ectrlca1 _pow sources’?j
OPERABLE, suspend CORE ALTERATIONS, handling of &
the secondany cortainment, operat1ons with a poten 1a nmng
the reactor vesse]l and crane operations over the spent fue] storage
popl when fue] assemblies are stored therein. In addition, when 9n
OPERATIONAL CONDITION 5 with the water 1gyel less han-22 feet .above
. the reactor ‘pressure vessel. flange, imewediately initiate corrective
- action 10 restore the required power sources to DPERABLE status as
.S00N as pract:caI :

b. The prpv1$1ops of Specification 3.0.3 are ‘not app1ic§b1e.

SURVETLLANCE REQUIREMENTS

4.8.1.2 At least the above required A.C. electrical power sources shall be
demonstrated OPERABLE per Surveillance Requ1rements 4.8.1.1.1, 4.8.1.1.2,
and 4.8.1.1.3.

PR g e SN
¥Nhea—haad4*ﬂg-%rfadia%ed—fue4-qn-%he—sesondaqy-conta4n¥;;;:3
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ECTRICAL POW YSTEM

R - SHUTOOW

LIMITING CONDITION FOR OPERATION

3.8.2.2 As a minimum, two of the following four divisions of the D.C.
electrical power sources system shall be OPERABLE with:

a. Division 1, Consisting of:
1. 125-Vo1t Battery 2A1 (2A1D0101).
2. 125-Volt Battery 2A2 (2A2D101).
3. 125-Volt Battery Charger 2BCAl1 (2A1D103).
4, 125-Volt Battery Charger 2BCA2 (2A2D103).

b. Division 2, Consisting of:
1. 125-Volt Battery 2B1 (2B1D101).
2. 125-Volt Battery 2B2 (2B20101).
3. 125-Volt Battery Charger 2BCB1 (2E1D103).
4. 125-Vaolt Battery Charger 2ZBCB2 (2820103).

c. Division 3, Consisting of:
1. 125-Volt Battery 2C (2CD101).
2. 125-Volt Battery Charger 2BCC (7CD103:.

d. Division 4, Consisting of:
1. 125-Volt Battery 2D (20D101).
2. 125-Volt Battery Charger 2BCD (2D0i030.

',4--‘ s’ L e oA -
APPLICABILITY: OPERATIONAL CONDITIONS 4, 5, and (= CINVNIERT 5
ACTION:

a. With one or two required battery chargers on one required division
inoperable:

1. Restore battery terminal voltage to greater than or equal to the
minimum established float voltage within 2 hours,

2. Verify associated Division 1 or 2 float curr2nt < 2 amps, or Division
3 or 4 float current < 1 amp within 18 hourz and once per 12 hours
thereafter, and

3. Restore battery charger(s) to OPERABLE status within 7 days.
b. With one or more required batteries inoperable due to:

1. One or two batteries on one division with on2 or more battery cells
float voltage < 2.07 volts, perform 4.8.2.1.2.1 and 4.8.2.1.a.2
within 2 hours for affected battery(s) and restore affected cell(s)
voltage > 2.07 volts within 24 hours.

I ,twh.eg._h.a.nd]_fng irvadiated fugl 4n tha corandary containmont
\ e R

s
~, ‘ - . - -~
2 — N —— . R ) e~ SN /
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TR

POW YSTEM

LIMITING CONDITION FOR OPERATION..

2.

ACTION:
c. 1.

Suspend CORE ALTERATIONS, handling of@ﬁn the secondary
containment and operations with a potentidl for draining the reactor vessel.

d. The provisions of Speéification 3.0.3 are not applicable.

SURVETULLANCE REQUIREMENTS

(Continued)

Division 1 or 2 with float current > 2 amps, or with Division 3 or 4
with float current > 1 amp, perform 4.8.2.1.a.2 within 2 hours for
affected battery(s) and restore battery float current to within limits

within 18 hours.

One or two batteries on one division with one or more cells
electrolyte level less than minimum established design limits, if
electrolyte level was below the top of the plates restore electrolyte
level to above top of plates within 8 hours and verify no evidence of
jeakage(*) within 12 hours. In all cases, restore electrolyte level
to greater than or equal to minimum established design limits within

31 days.

One or two batteries on one division with pilot cell electrolyte
temperature less than minimum established design limits, restore
battery pilot cell temperature to greater than or equal to minimum
established design 1imits within 12 hours.

Batteries in more than one division affected, restore battery
parameters for all batteries in one division to within limits within

2 hours.

(i) Any battery having both (Action b.1l) one or more battery cells
float voltage < 2.07 volts and (Action b.2) float current not

within limits, and/or
(ii) Any battery not meeting any Action b.1 through b.5,
Restore the battery parameters to within limits within 2 hours.
With the requirements of Action a. and/or Action b. not met, or

With less than two divisions of the above required D.C. electrical power
sources OPERABLE for reasons other than Actions a. and/or b.,

RECENTLY TRAADIATED FUEL

4.8.2.2 At least the above required batteries and chargers shall be demonstrated
OPERABLE per Surveillance Requirement 4.8.2.1.

(*)

Contrary to the provisions of Specification 3.0.2, if electrolyte level was
below the top of the plates, the verification that there is no evidence of

' leakage is required to be completed regardless of when electrolyte level is

restored.

LIMERICK - UNIT 2 " 3/4 8-14a Amendment No. 126 |



(ELECTRICAL POWER SYSTEMS
LIMITING CONDITION FOR-OPERATION (Continued)

c) 125-V DC Distribution Panels:

Unit 2 Division 2, Consisting of:

a) 250-V DC Fuse Box:

b)  250-V DC Motor Control Centers:

¢)  125-V DC Distribition Pamels:

Unit 2 Division 3, Consistjng of:

" a) . 125’V DC Fuse Box

APPLICABILITY:
ACTION:

b) "~ 125-¥ DC Distribution Pane]s

Unit 2 Division 4, Consisting of:

a) 125-V DC fuse Box:
b) 125-V 'DC ‘Distribution Panels:"

Unit”i'éﬁdfbgmmén'biyiéion 1, Consisting of: .

a) 250-V DC Fuse Box:
b) 125-¥ DC Distribution Panels:

Unit 1 and Common Division 2, Consisting of:

a) 250-¥Y DC Fuse Box:
b) 125-V DC Distribution Panels:

2PPA
2PPA2
2PPA3

2F
2DB-

2PPB3

ZFC

2ppCi-

2PPC2

2RPE3: -

26D

ZPPDI- -

'2RPD2

1PPAL
1PPA2

1FB
1PPB1
1PPB2

Unit 1 and Common Division 3, Consisting of:

a) 125-V DC Fuse Box:
b) 125-V DC Distribution Panels:

Unit 1 and Common Division 4, Consisting of:

a) 125-V.DC Fuse Box:

b) 125-V DC Distribution Panels:

- T T
OPERATIONAL CONDITIONS 4, 5, and=?S (- TNSERT 5)

1FC
1PPC1
1PPC2

1FD
1PPD]
1PPD2

2bB+2 ”:.
ZPPﬂl.f
2PPB2 .

ZPPDB.“

(2AD102)

35200202)

(2AD501)

(2AD162)

203)

wﬁ(za 102)
. (2ED501)

(ZBDIGZ)

~~~~~~

3{k2c0102)

~.(2€D501)

- (2Cbl62)

(lADlOS)
(1AD102)
(1AD501)

(1BD105)

(1BD102)

(1BD501)

(1CD105)
(1CD102)
(1CD501)

(1DD105)
(1DD102)
(1DD501)

a. With less than two divisions of the above required Unit 2 A.C.
distribution systems energized, suspend CORE ALTERATIONS, handling of
-in the secondary containment and operat1ons with a
‘tential for dra1n1ng the reactor vessel.

1.

.,-—

( 0
(RecenTi TLy IARADIATED Fi FUr; )

(305 Fandi
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ELECTRICAL POWER -SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued):

ACTION: (Continued)’

b 'wlth less thhn two -divisions of the’ above Fequired Unit 2 D C.
SN TN ibution-systéms energized, suspend CORE ALTERATIONS, handling of
‘T'kf*fnﬁfuﬁh"in'the setondary confalnment and operations with a
potential for. drainlng the reactor vesse]

c. wzth any. of ‘the ahovg _required Unit: 1‘and common ‘AC and/or DC
d)str1but1op ‘system:divisions not’ energlzed declare ‘the assaciated
common equxpmént inoperable, and ‘take the appropr1ate 'ACTION for that

system

d. The prov;SiOhs of Specification 3.0.3 are not applicable.

-

SURVET uu‘mce .‘quuxna(éms

4.8.3.2 At least the above required power distribution system divisions shall
be determined energized at east orice per 7 .days by vertfy1ng correct breaker
alignment and voltage on-the busses/MCCs/panels. -

LIMERICK = UNIT 2 3/4 8-20 puG 25 BN



Unit 2 Limerick Generating Station Technical Specification Insert

Insert 1 (Page 1-2):

Table 2.1 of Federal Guidelines Report 11, “Limiting Values of Radionuclide
Intake and Air Concentration and Dose Conversion Factors for Inhalation,
Submersion, and Ingestion,” ORNL, 1989, as described in Regulatory Guide
1.183. The factors in the column headed “effective” yield doses corresponding to

the CEDE.

Iinsert 2 (Page 1-6):

RECENTLY IRRADIATED FUEL

1.35 RECENTLY IRRADIATED FUEL is fuel that has occupied part of a critical
reactor core within the previous 24 hours.

Insert 3 (Page 3/4 1-19)

3.1.5 The standby liquid control system shall be OPERABLE and consist of a
minimum of the following:

a. In OPERATIONAL CONDITIONS 1 and 2, two pumps and corresponding
flow paths,

b. In OPERATIONAL CONDITION 3, one pump and corresponding flow
path.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3

ACTION:

a. With only one pump and corresponding explosive valve OPERABLE, in
OPERATIONAL CONDITION 1 or 2, restore one inoperable pump and
corresponding explosive valve to OPERABLE status within 7 days or be in
at least HOT SHUTDOWN within the next 12 hours.

b. With standby liquid control system otherwise inoperable, in
OPERATIONAL CONDITION 1, 2, or 3, restore the system to OPERABLE
status within 8 hours or be in at least HOT SHUTDOWN within the next 12

hours and in COLD SHUTDOWN within the next 24 hours.
Page 1 of 2



Insert 4 (Pages 3/4 6-47, 3/4 6-50, 3/4 6-52,)

When RECENTLY IRRADIATED FUEL is being handled in the secondary
containment, or during operations with a potential for draining the reactor vessel,
with the vessel head removed and fuel in the vessel

Insert 5 (Pages 3/4 7-3, 3/4 7-4, 3/4 7-5, 3/4 7-6, 3/4 8-9, 3/4 8-14, 3/4 8-19)

When RECENTLY IRRADIATED FUEL is being handled in the secondary
containment, or during operations with a potential for draining the reactor vessel

Page 2 of 2



ATTACHMENT 3

LIMERICK GENERATING STATION
UNITS 1 AND 2

Docket Nos. 50-352 & 50-353
License Nos. NPF-39 & NPF-85

License Amendment Request
“LGS Alternative Source Term Implementation”

Markup of Technical Specification Bases Pages
(For information only)

UNITS 1
B3/4 1-4
B 3/4 1-5
B 3/4 4-6
B 3/4 6-5
B 3/47-1a

UNITS 2
B3/41-4
B3/41-5
B 3/4 4-6
B 3/4 6-5
B 3/4 7-1



REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.5 STANDBY LIQUID CONTROL SYSTEM

The standby liquid control system provides a backup capability for bringing
the reactor from full power to a co]d, Xenon-free shutdown, assuming that the
withdrawn control rods remain fixed in the rated power pattern. To meet this

,J=f”job3ect1ve it is necessary to inject a quantity of boron which produces a concen-
Mltration of 660 ppm in the reactor core and other piping systems connected to
3cf' the reactor vessel. To allow for potential leakage and improper mixing, this
concentration is increased by 25%. The required concentration is achieved by
having available a minimum quantity of 3,160 gallons of sodium pentaborate
solution inng a minimum of 3,754 1bs of sodium pentaborate having the
requisite atom % enrichment of 29% as determined from Reference 5.
his quantity of solution is a net amount which is above the pump suction
hutoff level setpoint thus allowing for the portion which cannot be injected.
he pumping rate of 41.2 gpm provides a negative reactivity insertion rate over
the permissible solution volume range, which adequately compensates for the
positive reactivity effects due to elimination of steam voids, increased water
density from hot to cold, reduced dopplier effect in uranium, reduced neutron
leakage from boiling to cold, decreased control rod worth as the moderator cools,
and xenon decay. The temperature requirement ensures that the sodium pentaborate
always remains in solution.

With redundant pumps and explosive injection valves and with a highly
reliable control rod scram system, operation of the reactor is permitted to
continue for short periods of time with the system inoperable or for longer
periods of time with one of the redundant components inoperable.

The SLCS system consists of three separate and independent pumps and
explosive valves. Two of the separate and independent pumps and explosive
valves are required to meet the minimum requirements of this technical
specification and, where applicable, satisfy the single failure cr1ter1on

The SLCS must have an equivalent control capacity of 86 gpm of 13% NEIth
sodium pentaborate in order to satisfy 10 CFR 50.62 (Requirements for
reduction of risk from anticipated transients without scram (ATKS) events for
light-water-cooled nuclear power plants). As part of the ARTS/MELLL program
the ATWS analysis was updated to reflect the new rod line. As a result of
this it was determined that the Boron 10 enrichment was required to be
increased to 29% to prevent exceeding a suppression pool temperature
of 190°F. This equivalency requirement is fulfilled by having a system
which satisfies the equation given in 4.1.5.b.2.

The upper 1limit concentration of 13.8% has been established as a .
reasonable 1imit to prevent precipitation of sodium pentaborate in the event
of a loss of tank heating, which allow the solution to cool.

LIMERICK - UNIT 1 B 3/4 1-4 Amendment No. 2Z, 66
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REACTIVITY CONTROL SYSTEMS

BASES

STANDBY LIQUID CONTROL SYSTEM (Continued)

Surveillance requirements are established on a frequency that assures a
high reliability of the system. Once the solution is established, boron con-
centration will not vary unless more boron or water is added, thus a check on
the temperature and volume once each 24 hours assures that the solution is
available for use.

Replacement of the explosive charges in the valves at regular intervals
will assure that these valves will not fail because of deterioration of the
charges. :

1. ' C. J. Paone, R. C. Stirn and J. A. Woolley, "Rod Drop Accident Analysis
for Large BWR’s," G. E. Topical Report NEDO-10527, March 1972.

2. C. J. Paone, R. C. Stirn, and R. M. Young, Supplement 1 to NEDO-10527, July
1972.

3. J. M. Haun, C. J. Paone, and R. C. Stirn, Addendum 2, "“Exposed Cores."
Suppiement 2 to NEDO-10527, January 1973.

4. Amendment 17 to General Electric Licensing Topical Report NEDE-24011-P-A,
"General Electric Standard Application for Reactor Fuel”.

5. "Maximum Extended Load Line Limit and ARTS Improvement Program Analyses for
Limerick Generating Station Units 1 and 2," NEDC-32193P, Revision 2, October
1993,

LIMERICK - UNIT 1 ~ B 3/41-5 Amendment No. 27, 66
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REACTOR COOLANT SYSTEM |

BASES
3/4.4.7 MAIN STEAM LINE ISOLATION VALVES

Double isolation valves are Erovided on each of the main steam lines to
minimize the potential leakage paths from the containment in case of a line break.
Only one valve in each line is required to maintain the integrity of the
conteinment, however, single failure considerations require that two valves be
OPERABLE. The surveillance requirements are based on the operating history of
this type valve. _The maximum closure time has been selected to contain fission
products and. to @Egsure—Ehe-co 4 yfollowing line breaks. The
minimum closure timé is consistent wWith thedassumptions in the safety analyses to

prevent pressure surges. e e
3/4.4.8 STRUCTURAL INTEGRITY { P\"f'/\ei}‘:mre damage

The ins?ection programs for ASME Code Class 1, 2, and 3 components ensure that
the structural integrity of these components will be maintained at an acceptable
Jevel throughout the 1ife of the plant. X

Components of the reactor coolant system were designed to provide access to
ermit inservice inspections in accordance with Section XI of the ASME Boiler and
Bressure Vessel Code 1971 Edition and Addenda through Winter 1972. :

The inservice inspection program for ASME Code Class 1, 2, and 3 components
will be performed in accordance with Section XI of the ASME Boiler and Pressure
Vessel Code and. -applicable addenda as required by 10 CFR 50.55a. Additionally, the
Inservice Inspection Program conforms to the NRC staff positions identified in NRC Nagss©
Generic Letter 88-01, "NRC Position on IGSCC in BWR Austenitic Stainless Steel Piping," '
as approved in NRC Safety Evaluations dated March 6, 1990 and October 22, 1990.

3/4.4.9 RESTDUAL HEAT REMOVAL

The ‘RHR system is reguired to remove decay heat and sensible heat in order to
maintain the temperature of the reactor coolant. RHR shutdown cooling is comprised of
four (4) subsystems which make two (2) loops. Each loop consists of two (2) motor
driven pumps, a heat exchanger, and associated piping and valves. Both loops have a
common_suction from the_same recirculation looB. Two (2) redundant, manually .
controlled shutdown_cooling subsystems of the RHR System can provide the required decay
heat removal cagabilIty. ach pump discharges the reactor coolant, after it has been
cooled by circulation through the resgective heat exchangers, to the reactor via the
associated recirculation loop or to the reactor via the low pressure coolant injection

athway. The RHR heat exchangers transfer heat to the RHR Service Water System. The
BHR shutdown cooling mode is manually controlled.

An OPERABLE RHR shutdown cooling subsystem consists of an RHR-pump, a heat
exchanger, valves, piping, instruments, and controls to ensure an OPERABLE flow path.
In HOT SHUTDOWN condition, the requirement to maintain OPERABLE two &%& independent RHR
shutdown cooling subsystems means that each subsystem considered OPERABLE must be
associated with a different heat exhanger loop, i.e., the "A" RHR heat exchanger with
the "A" RHR pump or the "C" RHR pump, and the "B" RHR heat exchanger with the "B™ RHR -
pump or the "D" RHR pump are two (2? independent RHR shutdown cooling subsystems. Only
one (1) of the two (2) RHR pumps associated with each RHR heat exchanger loop is

RPR 2 8 1%
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CONTATMMENT SYSTEMS |
BASES
3/4.6. CONDAR

Secondary contzinment is designed to minimize any ground Jevel release of
radiocactive material which may result froz an accident. The Reactor Enclosure
and associated structures provide secondary containment during normal operation
when the drywell is sealed and in service. At other times the drywell may be
open and, when required, secondary containment integrity is specified.

Establishing and maintaining a vacuum in the reactor enclasure secondary
containment with the standby gas treatment system once per 24 ponths, along with
the surveillance of the doors, hatches, dampers and valves, s adequate te ensure
that there are no violations of the integrity of the secondary comtainment.

The OPERABILITY of the reactor enclosure recirculatien system and the standby
gas treatment systems ensures that sufficient iodine remn

val capability will P
be available in the event of a LOCA or refueling accidentV(SGTS only). The T 1avieleine
reduction in containment iodine inventory reduces the resulting SITE BOUNDARY I ,J
radiation doses associated with containment leakage. The operation of this Feewrey

systez and resultant icdine removal capacity are consistent with the assumptions TR ANIATE
used in the LOCA and refx_:e’ling accident anialyses. Provisions have been made to \M\D!Ath)
continucusly purge the filter plenums with instrument air when the filters are FUEL

not in use to prevent buildup of moisture on the adsorbers and the HEPA filters. “—~————"

Although the safety analyses assumes that the reactor enclosure secondary
containment draw down time will take 530 seconds, these surveillance require-
ments specify a draw down time of 916 seconds. This 14 second difference is

due to the diesel generater starting and sequence loading delays which is not
part of this surveillance requirement. -

The reactor enclosure secondary containment draw down time analyses assumes

a starting point of 0.25 dnch of vacuum water gauge and worst case SGTS dirty
filter flow rate of 2800 cfm. The surveillance requiremsents satisfy this as-
sumption by starting the drawdown from ambient conditions and connecting the
adjacent reactor enclosure and refueling area te the SGTS to split the exhaust
flow between the three 2ones and verifying 2 minious flow rate of 280D cfm from
the test zone. This simulates the worst case flow aligrment and verifies ade-
quate flow is available to drawdown the test 2one within the required time.

The Jechnical Specification Surveillance Requirement 4.6 .5.3.b.3 4s intended

“to be a multi-zonme air balance werification without isolating any test zone.

The SGTS fans are sized for three zones and therefore, when aligned to
single zone or two zones, will have excess capacity te more quickly drawdewn
the affected zones. There is no marimum flow limit to individual zones or
pairs of 2ones and the air balance and drawdown time are verified when all
three zones are connected to the SGTS.

The three zene air balance verification and drawdown test will be done
after any major system alteration, which is any modification which will have
an effect on the SGTS flowrate such that the ability of the SGTS to drawdown
the reactor enclasure to greater than or equal to 0.25 inch of vacuum water
gage in less than or equal to 91E seconds could be affected.

LIMERICK - UNIT 1 B 3/4 6-5 aendment No. 8, 40, 7Y, Ya6, 122

FEB 18 1897
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L_;i/Ju‘;;4.7.3 REACTOR CORE ISOLATION COOLING SYSTEM

3901038720

PLANT SYSTEMS

BASES

3/4.7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM ‘

The OPERABILITY of the control room emergency fresh air supply system o——
ensures that the control room will remain habitablie for operations personnel -th,\‘\_
during and following all design basis accident conditions. Constant purge of i gt ™
the system at 1 cfm is sufficient to reduce the buildup of moisture on the (‘59*6*339i
adsorbers and HEPA filters. The OPERABILITY of this system in conjunction withj D¢se

E‘Buw-‘;‘i'lﬂ

control room design provisions is based on 1limiting the radiation exposure to
personnel occupying the control room to 5 rem or less(wie >
g§§§§§§§§§%?ﬁ;lgis limitation is consistent with the requiréments of
N N e ™ _/\__/\_M_a\y 10 CFR Part %{M’\’—V‘\r’\f\"\/—\’

50 61 Acedent Source Terms
"“\-/\.,«—\._,/\\_ e N

The reactor core isolation cooling (RCIC) system is provided to assure
adequate core cooling in the event of reactor isolation from its primary heat
sink and the loss of feedwater flow to the reactor vessel without requiring ™
actuation of any of the emergency core cooling system equipment. The RCIC
system is conservatively required to be OPERABLE whenever reactor pressure ex--
ceeds 150 psig. This pressure is substantially below that for which low
pressure core cooling systems can provide adequate core cooling.

The RCIC system specifications are applicable during OPERATIONAL CONDITIONS
1, 2, and 3 when reactor vessel pressure exceeds 150 psig because RCIC is the
primary non-ECCS source of emergency core cooling when the reactor is
pressurized.

With the RCIC system inoperable, adequate core cooling is assured by the
OPERABILITY of the HPCI system and justifies the specified 14 day out-of-service
period.

The surveillance requirements provide adequate assurance that RCIC will
be ‘OPERABLE when required. Although all active components are testable and
full flow can be demonstrated by recirculation during reactor operation, a
complete functional test requires reactor shutdown. The pump discharge piping
js maintained full to prevent water hammer damage and to start cooling at the
earliest possibie moment.

LIMERICK - UNIT 1 B 3/4 7-1a  Amendment No.'27, 40 |
MAY 3 0 1980



Unit 1 Limerick AST LAR Bases Inserts

INSERT 1 (Page B3/4 1-4)

The above quantities calculated at 29% Boron-10 enrichment have been demonstrated
by analysis to provide a Boron-10 weight equivalent of 185 Ibs in the sodium
pentaborate solution. Maintaining this Boron-10 weight in the net tank contents ensures
a sufficient quantity of boron to bring the reactor to a cold, Xenon-free shutdown.

INSERT 2 (Page B3/4 1-5)

The Standby Liquid Control System also has a post-DBA LOCA safety function to buffer
Suppression Pool pH in order to maintain bulk pH above 7.0. The buffering of
Suppression Pool pH is necessary to prevent iodine re-evolution to satisfy the
methodology for Alternative Source Term. Manual initiation is used, and the minimum
amount of total boron required for Suppression Pool pH buffering is 240 Ibs. Given that
at least 185 Ibs of Boron-10 is maintained in the tank, the total boron in the tank will be
greater than 240 Ibs for the range of enrichments from 29% to 62%.

ACTION Statement (a) applies only to OPERATIONAL CONDITIONS 1 and 2 because a
single pump can satisfy both the reactor control function and the post-DBA LOCA
function to control Suppression Pool pH since boron injection is not required until 13
hours post-LOCA. ACTION Statement (b) applies to OPERATIONAL CONDITIONS 1,
2 and 3 to address the post-LOCA safety function of the SLC system.

INSERT 3 (Page B3/4 6-5)

Based on implementation of the AST methodology, it has been demonstrated through
analysis that operating the subsystem with a minimum flow rate of 30,000 cfm satisfies
the dose requirements. However, based on the applicable testing standards and
guidance provided in Regulatory Guide 1.52, Revision 2, and ANSI N510, 1980, the
acceptance criteria must be satisfied based on the system rated flow, which provides the
most conservative results. Satisfying the acceptance criteria at rated flow also
demonstrates system operability at lower measured flows because the residence time is
longer. Therefore, verification of subsystem flow rates between 30,000 cfm and the
maximum rated flow of 66,000 ctm (includes a 10% factor) satisfies the surveillance
requirements for the HEPA filters and charcoal adsorber housings based on 70%
efficiencies.

INSERT 4 (Page B3/4 7-1a)

Since the Control Room Emergency Fresh Air Supply System is not credited for filtration
in OPERATIONAL CONDITIONS 4 and 5, applicability to 4 and 5 is only required to
support the Chlorine and Toxic Gas design basis isolation requirements.

Additionally, based on implementation of the Alternative Source Term methodology, it

has been demonstrated through analysis that manual initiation of the CREFAS radiation
mode within 30 minutes of the start of gap release for the limiting design basis LOCA is
sufficient to assure that control room operator dose limits in 10 CFR Part 50.67 are met.



_REACTIVITY CONTROL SYSTEMS

BASES
3/4.1.5 STANDBY LIQUID CONTROL SYSTEM

The standby liquid control system provides a backup capability for bringing
the reactor from full power to a cold, Xenon-free shutdown, assuming that the
withdrawn control rods remain fixed in the rated power pattern. To meet this
objective it is necessary to inject a quantity of boron which produces a concen-
tration of 660 ppm in the reactor core and other piping systems connected to the
reactor vessel. To allow for potential leakage and improper mixing, this con-
centration is increased by 25%. The required concentration is achieved by having
available & minimum quantity of 3,160 gallons of sodium pentaborate solution

i ¢ minimum of 3,754 1bs of sodium pentaborate having the

n
_\ requisite tom % enrichment of 29% as determined from Reference 5.
Sﬁﬁl This quantity of solution is a net amount which is above the pump suction
XJ‘ shutoff level setpoint thus allowing for the portion which cannot be injected.
i The pumping rate of 41.2 gpm provides a negative reactivity insertion rate over
~— the permissible solution volume range, which adequately compensates for the

positive reactivity effects due to elimination of steam voids, increased water
density from hot to cold, reduced doppler effect in uranium, reduced neutron
leakage from boiling to cold, decreased control rod worth as the moderator cools,
and xenon decay. The temperature requirement ensures that the sodium pentaborate

always remains in solution.

With redundant pumps and explosive injection valves and with a highly
reliable control rod scram system, operation of the reactor is permitted to
continue for short periods of time with the system inoperable or for longer
periods of time with one of the redundant components inoperable.

The SLCS system consists of three separate and independent pumps and
explosive valves. Two of the separate and independent pumps and explosive valves
are required to meet the minimum requirements of this technical specification
and, where applicable, satisfy the single failure criterion.

The SLCS must have an equivalent control-capacity of 86 gpm of 13% weight
sodium pentaborate in order to satisfy 10 CFR 50.62 (Requirements for reduction
of risk from anticipated transients without scram (ATHS) events for light-water-
cooled nuclear power plants). As part of the ARTS/MELLL program
the ATHWS analysis was updated to reflect the new rod line. As a result of
this it was determined that the Boron 10 enrichment was required to be
increased to 29% to prevent exceeding a suppression pool temperature
of 190°F. This equivalency requirement is fulfilled by having a system

which satisfies the equation given in 4.1.5.b.2.

The upper limit concentration of 13.8% has been established as 2 reasonable
1imit to prevent precipitation of sodium pentaborate in the event of a loss of
tank heating, which allow the solution to cool.

B 3/4 1-4 Amendment No. 48

LIMERICK - UNIT 2
JAN 5 71 1995




REACTIVITY CONTROL SYSTEMS

BASES
STANDBY LIQUID CONTROL SYSTEM (Continued)

Surveillance requirements are established on & frequency that assures a high
reliability of the system. Once the solution is established, boron concentration
will not vary unless more boron or water is added, thus'a check on the temperature
and volume once each 24 hours assures that the solution is available for use.

Replacement of the explosive charges in the valves at regular intervals will
assure that these valves will not fail because of deterioration of the charges.

1. C. J. Paone, R. C. Stirn and J. A. Woolley, "Rod Drop Accident Analysis
for Large BWR's," G. E. Topical Report NEDO-10527, March 1972.

2. C. J. Paone, R. C. Stirn, and R. M. Young, Supplement 1 to NEDD-10527, July
1872.

3. J. M. Haun, C. J. Paone, and R. C. Stirn, Addendum 2, "Exposed Cores,"
Supplement 2 to NEDO-10527, January 1973.

4. Amendmant 17 to General Electric Licensing Topical Report NEDE-24011-P-A,
"General Electric Standard Application for Reactor Fuel".

5. . "Maximum Extended Load Line Limit and_ARTS Improvement Program Analyses for
Limerick Generating Station Units 1 and 2," NEDC-321893P, Revision 2, October
1993, . .
LIMERICK - UNIT 2 B 3/4 1-5 Amendmnet No. 48

JAN 3 1 1995




REACTOR ANT SYSTEM

BASES
3/4.4.7 MAJN STEAM LINE ISOLATION VALVES

Double isolation valves are provided on each of the main steam lines to
minimize the potential leakage paths from the containment in case of a line break.

Only one valve in each line 1s required to maintain the integ;i%ytof th? b
at two valves be

containment, however, single failure considerations require

OPERABLE. The surveillance requirements are based on the operating history of

this type valve. The maxipug closure time has been selected to contain fission
ERsure—the o XN oa) following 1ine breaks. The

products and to<ersurs
Juinimum closure
. .prevent pressure surges.

3/4.4.8 STRUCTURAL INTEGRITY

The ins€ection programs for ASME Code Class ], 2, and 3 components ensure that
the structural integrity of these components will be maintained at an acceptable

level throughout the 1ife of the plant.

Components of the reactor coolant system were designed to provide access to
ermit inservice inspections in accordance with Section XI of the ASME Boiler and
Bressure Vessel Code 197] Edition and Addenda through Winter 1972.

The inservice inspection program for ASM{ Code Class 1, 2, and 3 components
will be performed in accordance with Section XI of the ASME Boiler and Pressure
Vessel Code and applicable addenda as required by 10 CFR 50.55a. Additionally, the
Inservice Inspection Program conforms to the NRC staff positions identified in NRC
Generic Letter BB-01, "NRC Position on IGSCC in BWE Austenitic Stainless Steel Piping,"
as approved in NRC Safety Evaluations dated March 6, 1990 and October 22, 1990.

3/4.4.9 RESTDUAL HEAT REMOVAL

The RHR system is re?uired to remove decay heat and sensible heat in order to
maintain the temperature of the reactor coolant. RHR shutdown cooling is comprised of
four (4) subsystems which make two (2) loops. Each loop consists of two (2) motor
driven pumps, a heat exchanger, and associated piping and valves. Both loops have a
common suction from the same recirculation 1oog. Two (2) redundant, manually
controlled shutdown coo]ing subsystems of the RHR System can provide the required decay
heat removal capability: Etach pump discharges the reactor coolant, after it has been
cooled by circulation through the resgective heat exchangers, to the reactor via the
associated recirculation loop or to the reactor via the Tow pressure coolant injection
athway. The RHR heat exchangers transfer heat to the RHR Service Water System. The

EHR shutdown cooling mode is manually controlled.

An OPERABLE RHR shutdown cooling subsystem consists of an RHR pump, a heat
exchanger, valves, piping, instruments, and controls to ensure an OPERABLE flow path.
In HOT SHUTDOWN condition, the requirement to maintain OPERABLE two ézg independent RHR
shutdown cooling subsystems means that each subsystem considered OPERABLE must be
associated with a different heat exhanger loop, i.e., the "A" RHR heat exchanger with
the "A"™ RHR pump or the "C" RHR pump, and the "B" RHR heat exchanger with the "B™ RHR
pump or the D" RHR pums are two (2) independent RHR shutdown cooling subsystems. Only
one (1) of the two (2) RHR pumps associated with each RHR heat exchanger Toop is

ez Sumptions in the safety analyses to

revonT core

APR 28 1930

LIMERICK - UNIT 2 ‘B 3/4 4-6 Agendment No. 72,87,82Z,89
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© . CONTAINMENT SYSTEMS

BASES
3/4.6.5 SECONDARY CONTAINMENT

Secondary coentainment is designed to minimize any ground leve] release of
radicactive material which may result froe an accident. The Reactor Enclosure
and asseciated structures provide secondary containment during normal operation
when the drywell is sealed and in service. At other times the drywell may be
open and, when required, secondary containment integrity is specified.

Establishing and maintaining a2 vacuum in the reactor enclosure secondary
containment with the standby gas treatment system once per 24 months, zlong with
the surveillance of the doors, hatches, dampers and valves, is adequate to ensure
that there are no viptations of the integrity of the secondary containment.

The OPERAEILITY of the reactor enaclosure recirculation system and the standby
gas treatment systems ensures that sufficiemt iodine removal capability will
be available in the event of a LOCA or refueling accident oniy). The h\VD’Vu13
reduction in containment iodine inventory reduces the resulting SITE BOUNDARY RECEN T
radiation deses assoctlated with containment leakage. The operation of this RECENTLY
system and resultant iedine removal capacity are consistent with the assumptions) LRRADIATED
used in the LOCA and refueling accident analyses. Provisijons have been made to Fure;
continuously purge the filter plenums with instrument air when the filters are -t
not in use to prevent buildup of moisture on the adsorbers and the HEPA filters. .

Although the safety 2nalyses assumes that the reactor encipsure secondary
containment draw down time will take S3D seconds, these surveillance require-
ments specify a draw down time af 916 seconds. This 14 second difference is
due toc the diesel generator starting and sequence loading delays which is naot
part of this surveillance requirement. .

The reactor enclosure secondary containment draw down time analyses assumes
2 starting point eof 0.25 inch of vacuur water gauge and worst case SGTS dirty
filter flow rate of 2800 cfm. The surveillance requirements satisfy this as-
sumption by starting the drawdown from ambient conditions and connecting the
adjacent reactor enclesure and refueling area to the SGTS to split the exhaust
flow between the three zones and verifying a minisum flow rate of 280D cfa froao
the test zone. This simulates the worst case flow alignment and verifies ade-
guate {iow is available to drawdown the test zone within the required time.
The Technical Specification Surveillance Regquirewent 4.6.5.3.b.3 is intended
to be a multi-zone air balance verification without isolating any test zone.

The SETS is common te Unit 1 and 2 and consists of two independent
subsystems. The power supplies for the common portions of the subsystems are
from Unit 1 safeguard busses, therefore the inoperability of these Unit 1
supplies are addressed in the SETS ACTION statements in order to ensure adequate
onsite power sources to SGTS for its Unit 2 functien during a loss of offsite
power event. The allowable out of service times are consistent with these in
the Unit 1 Technical Specifications for SGTS and AC electrical power supply out
of service conditien combinations.

LIMERICK - UNIT 2 B 3/4 6-5 Amerdment No. 34, SV, 86
FEG 18 1850



3/4.7 PLANT SYSTEMS

BASES

3/4.7.1 SERVICE WATER SYSTEMS - COMMON SYSTEMS

The OPERABILITY of the service water systems ensures that sufficient cooling
capacity is available for continued operation of safety-related equipment during
normal and accident conditions. The redundant cooling capac1ty of these systems,
assuming a8 single failure, is consistent with the assumptions used in the accident

conditions within acceptable limits.

The RHRSW and ESW systems are common to Units 1 and 2 and consist of two
independent subsystems each with two pumps. One pump per subsystem (loop) 1is
powered from a Unit 1 safeguard bus and the other pump is powered from a Unit 2
safeguard bus. In order to ensure adequate onsite power sources to the systems
during a loss of offsite power event, the inoperability of these supplies are

restricted in system ACTION statements.

RHRSW is a manually operated system used for core and containment heat
removal. Each of two RHRSW subsystems has one heat exchanger per unit. Each
RHRSW pump provides adequate cooling for one RHR heat exchanger. By limiting
operation with less than three OPERABLE RHRSW pumps with OPERABLE Diesel
Generators, each unit is ensured adequate heat removal capability for the design
scenario of LOCA/LOOP on one unit and simultaneous safe shutdown of the other unit.

Each ESW pump provides adequate flow to the cooling loads in its associated
loop. With only two divisions of power required for LOCA mitigation of one
unit and one division of power required for safe shutdown of the other unit,
one ESW pump provides sufficient capacity to fulfill design requirements. ESW
pumps are automatically started upon start of the associated Diesel Generators.
Therefore, the allowable out of service times for OPERABLE ESW pumps and their
associated Diesel Generators is limited to ensure adequate cooling during a

loss of offsite power event.
3/4.7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM

The OPERABILITY of the control room emergency fresh air supply system
ensures that the control room will remain habitable for operations personnel
during and following all design basis accident conditions. Constant purge of
the system at 1 cfm is sufficient to reduce the buildup of moisture on the
adsorbers and HEPA filters. The OPERABILITY of this system in conjunction with
control room des1gn provisions is based on limiting the radiation exposure to

h acen. WL a.‘.v:ﬂ!hm

(Yenty This limitation is consistent with the requirements of &
(Criterion 10 of 7 XA 10 CFR Part (56 \-’*’\-z——"\a—-’
C}'\ 50,6'?; Accident 5000¢ Torme
The CREFAS is common to Units 1 and 2 and consists of two independent
subsystems. The power supplies for the system are from Unit 1 Safeguard
busses, therefore, the 1noperab111ty of these Unit 1 supplies are addressed in

_ the CREFAS ACTION statements .in order to ensure adequate -onsite power -sources
to CREFAS during a loss of offsite power event. The allowable out of service

LIMERICK - UNIT 2 B 3/4 7-1 AUG 2 5 1889



Unit 2 Limerick AST LAR Bases Inserts

INSERT 1 (Page B3/4 1-4)

The above quantities calculated at 29% Boron-10 enrichment have been demonstrated
by analysis to provide a Boron-10 weight equivalent of 185 Ibs in the sodium
pentaborate solution. Maintaining this Boron-10 weight in the net tank contents ensures
a sufficient quantity of boron to bring the reactor to a cold, Xenon-free shutdown.

INSERT 2 (Page B3/4 1-5)

The Standby Liquid Control System also has a post-DBA LOCA safety function to buffer
Suppression Pool pH in order to maintain bulk pH above 7.0. The buffering of
Suppression Pool pH is necessary to prevent iodine re-evolution to satisfy the
methodology for Alternative Source Term. Manual initiation is used, and the minimum
amount of total boron required for Suppression Pool pH buffering is 240 Ibs. Given that
at least 185 Ibs of Boron-10 is maintained in the tank, the total boron in the tank will be
greater than 240 Ibs for the range of enrichments from 29% to 62%.

ACTION Statement (a) applies only to OPERATIONAL CONDITIONS 1 and 2 because a
single pump can satisfy both the reactor control function and the post-DBA LOCA
function to control Suppression Pool pH since boron injection is not required until 13
hours post-LOCA. ACTION Statement (b) applies to OPERATIONAL CONDITIONS 1,
2 and 3 to address the post-LOCA safety function of the SLC system.

INSERT 3 (Page B3/4 6-5)

Based on implementation of the AST methodology, it has been demonstrated through
analysis that operating the subsystem with a minimum flow rate of 30,000 cfm satisfies
the dose requirements. However, based on the applicable testing standards and
guidance provided in Regulatory Guide 1.52, Revision 2, and ANSI N510, 1980, the
acceptance criteria must be satisfied based on the system rated flow, which provides the
most conservative results. Satisfying the acceptance criteria at rated flow also
demonstrates system operability at lower measured flows because the residence time is
. longer. Therefore, verification of subsystem flow rates between 30,000 cfm and the
maximum rated flow of 66,000 cfm (includes a 10% factor) satisfies the surveillance
requirements for the HEPA filters and charcoal adsorber housings based on 70%
efficiencies.

INSERT 4 (Page B3/4 7-1)

Since the Control Room Emergency Fresh Air Supply System is not credited for filtration
in OPERATIONAL CONDITIONS 4 and 5, applicability to 4 and 5 is only required to
support the Chlorine and Toxic Gas design basis isolation requirements.

Additionally, based on implementation of the Alternative Source Term methodology, it

has been demonstrated through analysis that manual initiation of the CREFAS radiation
mode within 30 minutes of the start of gap release for the limiting design basis LOCA is
sufficient to assure that control room operator dose limits in 10 CFR Part 50.67 are met.
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DEFINITIONS

CORE ALTERATION

1.7 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. The following exceptions are not considered to be
CORE ALTERATIONS:

a) Movement of source range monitors, local power range monitors,
intermediate range monitors, traversing incore probes, or special
moveable detectors (including undervessel replacement); and

b) Control rod movement, provided there are no fuel assemblies in the
associated core cell.

Suspension of CORE ALTERATIONS shall not preclude completion of
movement of a component to a safe position.

CORE OPERATING LIMITS REPORT

1.7a The CORE OPERATING LIMITS REPORT (COLR) ic the unit-specific document that
provides the core operating limits for tne current operating reload
cycle. These cycle-specific core operating limits shall be determined
for each reload cycle in accordance with 3pecifications 6.9.1.9 thru
6.9.1.12. Plant operation within these !*mitc is addressed in
individual specifications.

CRITICAL POWER RATIO
1.8 The CRITICAL POWER RATIO (CPR) shall tw :-.. -e¢tio of that power in the

assembly which is calculated by applize:i-~ -7 the (GEXL) correlation to
cause some point in the assembly to e>ra-iarce poiling transition,
divided by the actual assembly operatinz i-aer,

VALENT 1-13

1.9  DOSE EQUIVALENT 1-131 shall be that carcs-<-etion of I-131, microcuries per
gram, which alone would produce the cats rrclation committed effective
dose equivalent (CEDE) as the quantit. a-.z “..topic mixture of 1-131, I-
132, 1-133, 1-134, and 1-135 actualls :re-wrt. The inhalation committed
effective dose equivalent (CEDE) conver- i:n :ectors used for this
calculation shall be those listed in “c:'+ .1 af Federal Guidelines Report
11, “Limiting Values of Radionuclide !r:a-- zng Air Concentration and Dose
Conversion Factors for Inhalation, Subma--i-:. and Ingestion,” ORNL, 1989,
as described in Regulatory Guide 1.183. ‘=.. fcztors in the column headed
“affective” yield doses corresponding 1+ <=« CIDE,

WNSCALE TRIP SETPOIN N
1.9a The downscale trip setpoint associatea wi:ir ins Rod Block Monitor (RBM) rod block

trip setting.

-AVERA NTEGRATION RGY
1.10 E shall be the average, weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling, of the
sum of the average beta and gamma energies per disintegration, in MeV,
for isotopes, with half lives greater than 15 minutes, making up at least
95% of the total noniodine activity in the coolant.

EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME

1.11 The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shall be that time
interval from when the monitored parameter exceeds its ECCS actuation set-
point at the channel sensor until the ECCS 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 any series of sequential,
overlapping or total steps such that the entire response time is measured.
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DEFINITIONS

PURGE - PURGIN

1.31 PURGE or PURGING shall be the controlled process of discharging air or

: gas from a confinement to maintain temperature, pressure, humidity,
concentration or other operating condition, in such a manner that
replacement air or gas is required to purify the confinement.

RATED THERMAL POWER
1.32 RATED THERMAL POWER shall be a total reactor core heat transfer rate to
the reactor coolant of 3458 Mut.

REACTOR ENCLOSURE SECONDARY CONTAINMENT JNTEGRITY
1.33 REACTOR ENCLOSURE SECONDARY CONTAINMENT INTEGRITY shall exist when:

a. A1l reactor enclosure secondary containment penetrations required to
be closed during accident conditions are either:

1, Capable of being closed by an OPERABLE secondary containment
automatic isolation system, or

2. Closed by at least one manual vaive, blind flange, slide gate
damper, or deactivated automatic valve secured in its closed
position, except as provided by Specification 3.6.5.2.1.

b. A1l reactor enclosure secondary containment hatches and blowout panels
are closed and sealed.

c. The standby gas treatment system is in compliance with the requirements
of Specification 3.6.5.3. :

d. The reactor enclosure recirculation system is in compiiance with the
requirements of Specification 3.6.5.4.

e. At least one door in each access to the reactor enclosure secondary
containment is closed.

f. The sealing mechanism associated with each reactor enclosure secondary
containment penetration, e.g., welds, bellows, or 0-rings, is OPERABLE.

g. The pressure within the reactor enclosure secondary containment is less
than or equal to the value required by Specification 4.6.5.1.1a.

REACTOR PROTECTION SYSTEM RESPONSE TIME

1.34 REACTOR PROTECTION SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter exceeds its trip setpoint at the channel
sensor until de-energization of the scram pilot valve solenoids. The
response time may be measured by any series of sequential, overlapping
or total steps such that the entire response time is measured.

RECENTLY IRRADIATED F
1.35 RECENTLY IRRADIATED FUEL is fuel that has occupied part of a critical reactor
core within the previous 24 hours.

REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY
1.36 REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY shall exist when:

a. ATl Eefue]ing floor secondary containment penetrations required to
be closed during accident conditions are either:
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DEFINITIONS
FUELING FLOQOR NDARY CONTAINMENT INTEGRITY (Continued)

1. Capable of being closed by an OPERABLE secondary containment
automatic isolation system, or

2. Closed by at least one manual valive, blind flange, slide gate
damper, or deactivated automatic valve secured in its closed
position, except as provided by Specification 3.6.5.2.2.

b. A1l refueling floor secondary containment hatches and blowout panels are
closed and sealed.

c. The standby gas treatment system is in compliance with the requirements
of specification 3.6.5.3.

d. At least one door in each access to the refueling floor secondary
‘containment is closed.

e. The sealing mechanism associated with each refueling floor secondary
containment penetration, e.g., welds, bellows, or 0-rings, is OPERABLE.

f. The pressure within the refueling floor secondary containment is less
than or equal to the value required by Specification 4.6.5.1.2a.

REPORTA VENT

1.37 A REPORTABLE EVENT shall be any of those conditions specified in Section 50.73 |
to 10 CFR Part 50.

ROD DENSITY

1.38 ROD DENSITY shall be the number of control rod notches inserted as a |
fraction of the total number of control rod notches. All rods fully inserted
is equivalent to 100% ROD DENSITY.

HUTDOWN MARGIN

1.39 SHUTDOWN MARGIN shall be the amount of reactivity by which the reactor is |
subcritical or would be subcritical assuming all control rods are fully
inserted except for the single control rod of highest reactivity worth which

is assumed to be fully withdrawn and the reactor is in the shutdown
condition; cold, i.e. 68°F; and xenon free.

T NDARY
1.40 The SITE BOUNDARY shall be that 1ine as defined in Figure 5.1.3-1la.

SQURCE CHECK

1.41 A SOURCE CHECK shall be the qualitative assessment of channel response when
the channel sensor is exposed to a radioactive source.
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REACTIVITY CONTROL SYSTEMS

3/4,1,5 STANDBY LIQUID CONTROL SYSTEM

LIMITING CONDITION FOR OPERATION

3.1.5 The standby liquid control system shall be OPERABLE and consist of a minimum

of the following:

a. In OPERATIONAL CONDITIONS 1 and 2, two pumps and corresponding flow
paths,
b. In OPERATIONAL CONDITION 3, one pump and corresponding flow path.

PPLICA TY: OPERATIONAL CONDITIONS 1, 2, and 3

ACTION:

a. With only one pump and corresponding explosive valve OPERABLE, 1in
OPERATIONAL CONDITION 1 or 2, restore one inoperable pump and
corresponding explosive valve to OPERABLE status within 7 days or be
in at least HOT SHUTDOWN within the next 12 hours.

b. With standby liquid control system otherwise inoperable, in

OPERATIONAL CONDITION 1, 2, or 3, restore the system to OPERABLE
status within 8 hours or be in at least HOT SHUTDOWN within the next
12 hours and in COLD SHUTDOWN within the next 24 hours.

SURVEILLANCE REQUIREMENTS

4.1.5 The standby 1iquid control system shall be demonstrated OPERABLE:

a. At least once per 24 hours by verifying that:

1.

LIMERICK - UNIT 1

The temperature of the sodium pentaborate solution is within the
limits of Figure 3.1.5-1.

The available voiume of sodium pentaborate solution is at least 3160
gallons.

The temperature of the pump suction piping is within the 1imits
of Figure 3.1.5-1 for the most recent concentration analysis.
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REACTIVITY CONTR YSTEM

SURVETLLANCE REQUIREMENTS (Continued)
b. At least once per 31 days by:
1. Verifying the continuity of the exp]osive charge.

2. Determining by chemical analysis and calculation* that the
available weight of Boron-10 is greater than or equal
to 185 1bs; the concentration of sodium pentaborate in
solution is less than or equal to 13.8% and within the 1imits
of Figure 3.1.5-1 and; the following equation is satisfied:

C X E X Q 21
13% wt. 29 atom % 86 gpm
where
C = Sodium pentaborate solution (% by weight)
Q = Two pump flowrate, as determined per
surveillance requirement 4.1.5.c.
E = Boron 10 enrichment (atom % Boron 10)

3. Verifying that each valve (manual, power-operated, or automatic)
in the flow path that is not locked, sealed, or otherwise secured
in position, is in its correct position.

c. Demonstrating that, when tested pursuant to Specification 4.0.5, the
minimum flow requirement of 41.2 gpm per pump at a pressure of greater
than or equal to 1230 # 25 psig is met.

d. At Teast once per 24 months during shutdown by:

1. Initiating at least one of the standby liquid control system
loops, including an explosive valve, and verifying that a flow
path from the pumps to the reactor pressure vessel is available
by pumping demineralized water into the reactor vessel. The
replacement charge for the explosive valve shall be from the
same manufactured batch as the one fired or from another batch
which has been certified by having one of the batch success-
fully fired. Al1l injection loops shall be tested in 3 operating

cycles.

2. Verify all heat-treated piping between storage tank and pump
suction is unblocked.**

e. Prior to addition of Boron to storage tank verify sodium pentaborate
enrichment to be added is 2 29 atom % Boron 10.

* This test shall also be performed anytime water or boron is added to the solu-
tion or when the solution temperature drops below the limits of Figure 3.1.5-1
for the most recent concentration analysis, within 24 hours after water or boron
addition or solution temperature is restored.

** This test shall also be performed whenever suction piping temperature drops below
the 1imits of Figure 3.1.5-1 for the most recent concentration analysis, within

24 hours after solution temperature is restored.
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TABLE 3,3.2-1 (Continued)
ISOLATION ACTUATION INSTRUMENTATION

ACTION STATEMENT

ACTION 20 - Be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN within the

next 24-hours.

ACTION 21 - Be in at least STARTUP with the associated isolation valves closed within 6

hours or be in at Teast HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN
within the next 24 hours.

ACTION 22 - Be in at least STARTUP within 6 hours.

ACTION 23 - In OPERATIONAL CONDITION 1 or 2, verify the affected system isolation valves

are closed within 1 hour and declare the affected system inoperable. In
OPERATIONAL CONDITION 3, be in at least COLD SHUTDOWN within 12 hours.

ACTION 24 - Restore the manual initiation function 1o OPERABLE status within 8 hours or

close the affected system isolation ve'ves within the next hour and declare
the affected system inoperablie or be ir z: least HOT SHUTDOWN within the next

12 hours and in COLD SHUTDOWN withir :-+ <>1Towing 24 hours.

ACTION 25 - Establish SECONDARY CONTAINMENT INTEG-. - ~°:n the standby gas treatment system

operating within 1 hour.

ACTION 26 - Close the affected system isolatior. .- .- a‘thin 1 hour.
* Required when (1) handling RECENTLY [RRAT:.*:——== in the secondary containment, or
(2) during operations with a potential ¢+ .-.:'- -z the reactor vessel with the
vessel head removed and fuel in the veccsi,
** May be bypassed under administrative coni- , » ¢ :°1 turbine stop valves closed.
# During operation of the associated Unit I - - @ [ ventilation exhaust system.
(a) DELETED
(b) A channel may be placed in an inoperable z:::. ~-: up to 6 hours

for required surveillance without placing w+- "y svstem in the tripped condition

provided at least one OPERABLE channel ir th. ::~x :rip system is monitoring that
parameter. Trip functions common to RPS Az:iuitiur instrumentation are

shown in Table 4.3.2.1-1. In addition, fcr tr+ #2701 system and RCIC system
isolation, provided that the redundant isoiati:: veive, inboard or outboard, as
applicable, in each Tine is OPERABLE and all reauired actuation instrumentation for
that valve is OPERABLE, one channel may be placec in an inoperable status for up to 8
hours for required surveillance without placing the channel or trip system in the

tripped condition.
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TABLE 4.3,2.1-1 (Continued)

ATION ACTUAT NSTRUMENTATION ILLANCE RE MENT
CHANNEL OPERATIONAL
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH
RIP FUNCTION _CHECK _ __TEST ALIBRATION VETLLANCE REQUIRED
7. NDARY CONTAIN ISOLATION '
a. Reactor Vessel Water Level
Low, Low - Level 2 S Q R 1, 2, 3
b. Drywell Pressuret#t - High S Q R 1, 2, 3
c.l. Refueling Area Unit 1 Ventilation
Exhaust Duct Radiation - High S Q R *#
2. Refueling Area Unit 2 Ventilation
Exhaust Duct Radiation - High S Q R *#
d. Reactor Enclosure Ventilation
Exhaust Duct Radiation - High S Q R 1, 2, 3
e. Deleted
f. Deleted
g. Reactor Enclosure
Manual Initiation N.A, R N.A, 1, 2, 3

h. Refueling Area :
Manual Initiation N.A. . R N.A. *

*Required when (1) handling RECENTLY IRRADIATED FUEL in the secondary containment, or (2) during operations
with a potential for draining the reactor vessel with the vessel head removed and fuel in the vessel.

**When not administratively bypassed and/or when any turbine stop valve is open.
#During operation of the associated Unit 1 or Unit 2 ventilation exhaust system.

##These trip functions (2a, 6b, and 7b) are common to the RPS actuation trip function.
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TABLE 3 -
RADIATION MONITQRING INSTRUMENTATION

MINIMUM CHANNELS APPLICABLE ALARM/TRIP
INSTRUMENTATION QPERABLE CONDITIONS TPOINT ACTION
1. Main Control Room Normal 4 1,2,3, 1 x 105 pCi/cc® 70
Fresh Air Supply Radiation and * :
Monitor
2. Area Monitors
a. Criticality Monitors
1) Spent Fuel 2 (a) > 5 mR/h and <20mR/h'® 71
Storage Pool
b. Control Room Direct 1 At A11 Times N.A.® 73
Radiation Monitor
3. Reactor Enclosure Cooling
Water Radiation Monitor 1 At A1l Times < 3 x Background® 72
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TABLE 3.3.7.1-1 (Continued)
RADIATION MONITORING INSTRUMENTATION

TABLE NOTATIONS

*When RECENTLY IRRADIATED FUEL is being handled in the secondary containment or
during operations with a potential for draining the reactor vessel with the
vessel head removed and fuel in the vessel.

(a) With fuel in the spent fuel storage pool.

(b) Alarm only.
ACTION STATEMENTS

ACTION 70 - With one monitor inoperable, restore the inoperable monitor to
the OPERABLE status within 7 days or, within the next 6 hours,
initiate and maintain operation of the control room emergency
filtration system in the radiation isolation mode of operation.

With two or more of the monitors inoperable, within one hour,
initiate and maintain operation of the control room emergency
filtration system in the radiation mode of operation.

ACTION 71 - With one of the required monitor inoperable, assure a portable
continuous monitor with the same alarm setpoint is OPERABLE in
.the vicinity of the installed monitor during any fuel movement.
If no fuel movement is being made, perform area surveys of the
monitored area with portable monitoring instrumentation at least

once per 24 hours.

ACTION 72 - With the required monitor inoperable, obtain and analyze at
: least one grab sample of the monitored parameter at least once

per 24 hours.

ACTION 73 - With the required monitor inoperable, assure a portable alarming
monitor is OPERABLE in the vicinity of the installed monitor or
perform area surveys of the monitored area with portable monitor-
ing instrumentation at least once per 24 hours.
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TABLE 4.3.7.1-1

RADJATION MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

OPERATIONAL
CHANNEL CONDITIONS FOR
CHANNEL FUNCTIONAL CHANNEL WHICH SURVEILLANCE
INSTRUMENTAT 10N CHECK TEST CALIBRATION IS REQUIRED
1. Main Control Room Normal
Fresh Air Supply Radiation
Monitor S Q R 1, 2, 3, and *
2. Area Monitors
a. Criticality Monitors
1) Spent Fuel Storage S M R (2)
Pool
b. Control Room Direct S M R At A1l Times
Radjation Monitor
3. Reactor Enclosure Cooling
Water Radiation Monitor S M R(b) At A1l Times
LIMERICK - UNIT 1 3/4 3-66
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TABLE 4.3.7.1-1 (Continued)
RADJATION MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

*When RECENTLY IRRADIATED FUEL is being handled in the secondary containment or
during operations with a potential for draining the reactor vessel with the
vessel head removed and fuel in the vessel.

(a) With fuel in the spent fuel storage pool.

(b) The initial CHANNEL CALIBRATION shall be performed using one or more
of the reference standards certified by the National Bureau of Standards
(NBS) or using standards that have been obtained from suppliers that
participate in measurement assurance activities with NBS. These standards
shall permit calibrating the system over its intended range of energy and
measurement range. For subsequent CHANNEL CALIBRATION, sources that have
been related to the initial calibration <hall be used.
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REACTOR ANT SYSTEM
3/4,4.7 MAIN STEAM LINE ITSOLATION VALVES

LIMITING CONDITION FOR OPERATION

3.4.7 Two main steam line isolation valves (MSIVs) per main steam line shall
be OPERABLE with closing times greater than or equal to 3 and less than or
equal to 10 seconds.

PPLICA TY: OPERATIONAL CONDITIONS 1, 2, and 3.
ACTION:
a. With one or more MSIVs inoperable:

1. Maintain at least one MSIV OPERABLE in each affected main steam
Tine that is open and within 8 hours, either:

a) Restore the inoperable valve(s) to OPERABLE status, or

b) Isolate the affected main steam line by use of a deactivated
MSIV in the closed position.

2. Otherwise, be in at least HOT SHUTDOWN within the next 12 hours
and in COLD SHUTDOWN within the following 24 hours.

b. The provisions of Specification 3.0.4 are not applicable.

SURVETLLANCE REQUIREMENTS

4.4.7 Each of the above required MSIVs shall be demonstrated OPERABLE by
verifying full closure between 3 and 10 seconds when tested pursuant to
Specification 4.0.5.
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CONTATNMENT SYSTEMS
LIMITING CONDITION FOR OPERATION (Continued)

ACTION: (Continued)

b. The combined leakage rate to be in accordance with the Primary Containment
Leakage Rate Testing Program for all primary containment penetrations and all
primary containment isolation valves that are subject to Type B and C tests,
except for: main steam line isolation valves*, valves which are hydrostatically
tested, and those valves where an exemption to Appendix J of 10 CFR 50 has bee
granted, and :

c. The leakage rate to <100 scf per hour for any main steam isolation valve |
that exceeds 100 scf per hour, and restore the combined maximum pathway
leakage to <200 scf per hour, and

d. The combined leakage rate for all containment isolation valves in
hydrostatically tested lines which penetrate the primary containment
to less than or equal to 1 gpm times the total number of such valves,

prior to increasing the reactor coolant system temperature above 200°F.

SURVEILLANCE REQUIREMENTS

4.6.1.2 The primary containment leakage rates shall be demonstrated to be in accordance
with the Primary Containment Leakage Rate Testing Program, or approved
exemptions, for the following:
a. Type A Test
b. Type B and C Tests (including air locks)

c. Main Steam Line Isolation Valves

d. Hydrostatically tested Containment Isolation Valves

* Exemption to Appendix "J" to 10 CFR Part 50.
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CONTAINMENT SYSTEMS
4,6.5 NDARY CONTAINMENT
REF NG _AREA NDARY CONTAINMENT INTEGRITY

LIMITING CONDITION FOR _OPERATION

3.6.5.1.2 REFUELING AREA SECONDARY CONTAINMENT INTEGRITY shall be maintained.

PPLICABILITY: When RECENTLY IRRADIATED FUEL is being handled in the secondary
containment, or during operations with a potential for draining the

reactor vessel, with the vessel head removed and fuel in the vessel.

ACTION:

Without REFUELING AREA SECONDARY CONTAINMENT INTEGRITY, suspend handling of RECENTLY
IRRADIATED FUEL in the secondary containment and operations with a potential for

draining the reactor vessel. The provisions of Specification 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4,6.5.1.2 REFUELING AREA SECONDARY CONTAINMENT INTEGRITY shall be demonstrated
by:

a. Verifying at least once per 24 hours that the pressure within the
refueling area secondary containment is greater than or equal to
0.25 inch of vacuum water gauge.

b. Verifying at least once per 31 days that:

1. A1l refueling area secondary containment equipment hatches and
blowout panels are closed and sealed.

2. At least one door in each access to the refueling area secondary
containment is closed.

3. A1l refueling area secondary containment penetrations not capable
of being closed by OPERABLE secondary containment automatic iso-
lation dampers/valves and required to be closed during accident
conditions are closed by valves, blind flanges, slide gate
dampers or deactivated automatic dampers/valves secured in
position.

c. - At least once per 24 months:
Operating one standby gas treatment subsystem for one hour and main-
taining greater than or equal to 0.25 inch of vacuum water gauge

in the refueling area secondary containment at a flow rate not exceeding
764 cfm.
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CONTAINMENT SYSTEMS

REFUELING AREA NDARY CONTATNMENT AUTOMAT ATION VALVE
LIMITING CONDITION _FOR OPERATION

3.6.5.2.2 The refueling area secondary containment ventilation system automatic
jsolation valves shall be OPERABLE.

AP A TY: When RECENTLY IRRADIATED FUEL is being handlied in the secondary
containment, or during operations with a potential for draining the
reactor vessel, with the vessel head removed and fuel in the vessel.

ACTION:

With one or more of the refueling area secondary containment ventilation system
automatic isolation valves inoperable, maintain at least one isolation valve OPERABLE
in each affected penetration that is open and within 8 hours either:

a. Restore the inoperable valves to OPERABLE status, or

b. Isolate each affected penetration by use of at least one deactivated
valve secured in the isolation position, or

c. Isolate each affected penetration by use of at least one closed manual
valve, blind flange or slide gate damper.

Otherwise, suspend handling of RECENTLY IRRADIATED FUEL in the refueling area

secondary containment, and operations with a potential for draining the reactor
vessel. The provisions of Specification 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS . e

4,6.5.2.2 Each refueling area secondary containment ventilation system auto-
matic isolation valve shall be demonstrated OPERABLE:

a. Prior to returning the valve to service after maintenance, repair or
replacement work is performed on the valve or its associated actuator,
control or power circuit by cycling the valve through at least one
complete cycle of full travel and verifying the specified isolation

time.

b. At least once per 24 months by verifying that on a containment
isolation test signal each isolation valve actuates to its isolation
position.

cC. By verifying the isolation time to be within its 1imit at least once
per 92 days.
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CONTAINMENT SYSTEMS

TANDBY GAS TREATMENT SYSTEM - COMMON SYSTEM

LIMITING CONDITION FOR OPERATION

3.6.5.3 Two independent standby gas treatment subsystems shall be OPERABLE.

APPLICA

SURVETLLANCE REQUIREMENTS . -

TY: OPERATIONAL CONDITIONS 1, 2, 3, and when RECENTLY IRRADIATED FUEL
is being handled in the secondary containment, or during
operations with a potential for draining the reactor vessel, with
the vessel head removed and fuel in the vessel.

With one standby gas treatment subsyvctem inoperable, restore the
inoperable subsystem to OPERABL: <tatus within 7 days, or:

1. In OPERATIONAL CONDITION !, 7, er 3, be in at least HOT SHUTDOWN
within the next 12 hours &nz in ZOLD SHUTDOWN within the following

24 hours.

2. When RECENTLY IRRADIATED *.:. ‘< being handled in the secondary
containment, or during opera:i-272 with a potential for dra1n1ng

the reactor vessel, with tn~ veccei head removed and fuel in the
vessel, suspend handling c¢- ~iZ:h7TtY IRRADIATED FUEL in the
secondary containment ard .o:aratiens with a potential for draining
the reactor vessel. The n-.:vicinne of Specification 3.0.3 are not
applicable.
With both standby gas treatmer: <.:-.2tems 1noperab1e if in progress,
suspend handling of RECENTLY [+-a71A77L FUEL in the secondary
ertial for draining the reactor

2
containment or operations with o ;e
vessel. The provisions of Spaci-'.z

4.6.5.3 Each standby gas treatment subsywter snall be demonstrated QPERABLE:

a.

At least once per 31 days by iritieting, from the control room, flow
through the HEPA filters and charccal adsorbers and verifying that the
subsystem operates with the heaters OPERABLE.
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CONTATNMENT SYSTEMS
SURVETLLANCE REQUIREMENTS (Continued)

b. At least once per 24* months or (1) after any structural maintenance
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone
communicating with the subsystem by:

1. Verifying that the subsystem satisfies the in-place penetration
and bypass leakage testing acceptance criteria of less than 0.05%
and uses the test procedure guidance in Regulatory Positions C.5.a,
C.5.c and C.5.d of Regulatory Guide 1.52, Revision 2, March 1978,
and the system flow rate is 5764 cfm + 10%.

2. Verifying within 31 days after removal that a laboratory analysis
of a representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2,
March 1978, shows the methyl iodide penetration of less than 1.25% |
when tested in accordance with ASTM D3803-1989 at a temperature of
30°C (86°F), at a relative humidity of 70% and at a face velocity
of 66 fpm.

3. Verify that when the fan is running the subsystem flowrate is
2800 cfm minimum from each reactor enclosure (Zones I and II)
and 2200 cfm minimum from the refueling area (Zone III) when
tested in accordance with ANSI N510-1980.

4. Verify that the pressure drop across the refueling area to SGTS
prefilter is less than 0.25 inches water gage while operating
at a flow rate of 2400 cfm * 10%.

c. After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-
sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978, A
shows the methyl iodide penetration of less than 1.25% when tested
in accordance with ASTM D3803-1989 at a temperature of 30°C (86°F),
at a relative humidity of 70% and at a face velocity of 66 fpm.

d. At least once per 24 months by:

1. Verifying that the pressure drop across the combined HEPA
filters and charcoal adsorber banks is less than 9.1 inches
water gauge while operating the filter train at a flow rate of

8400 cfm *+ 10%.

*Surveillance interval is an exception to the guidance provided in Regulatory Guide
1.52, Revision 2, March 1978.
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CONTAINMENT SYSTEMS
REACTOR ENCLOSURE RECIRCULATION SYSTEM

LIMITING CONDITION _FOR_OPERATION

3.6.5.4 Two independent reactor enclosure recirculation subsystems shall be
OPERABLE.

PPLICA TY: OPERATIONAL CONDITIONS 1, 2, and 3.
ACTION:
a. With one reactor enclosure recirculation subsystem inoperable, restore

the inoperable subsystem to OPERABLE status within 7 days, or be in
at least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

b. With both reactor enclosure recirculation subsystems inoperable, be
in at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hors.

SURVETLLANCE REQUIREMENTS

4.6.5.4 Each reactor enclosure recirculation subsystem shall be demonstrated
OPERABLE:

a. At Teast once per 31 days by initiating, from the control room, flow
through the HEPA filters and charcoal adsorbers and verifying that
the subsystem operates properly (flow at a minimum of 30,000 cfm).

b. At least once per 24* months or (1) after any structural maintenance
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone communi-
cating with the subsystem by:

1. Verifying that the subsystem satisfies the in-place penetration
and bypass leakage testing acceptance criteria of less than 0.05%
and uses the test procedure guidance in Regulatory Positions C.5.a,
C.5.c, and C.5.d of Regulatory Guide 1.52, Revision 2, March 1978,
at rated flow (60,000 cfm = 10%).

2. Verifying within 31 days after removal that a laboratory analysis
of a representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2,
March 1978, shows the methyl iodide penetration of less than 15%
when tested in accordance with ATM D3803-1989 at a temperature of
30°C (86°F) and a relative humidity of 70%.

3. Verifying a subsystem flow rate within a range of 30,000 cfm to

66,000 cfm during system operation when tested in accordance with
ANST N510-1980.

*Surveillance interval is an exception to the guidance provided in Regulatory Guide
1.52, Revision 2, March 1978.
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CONTAINMENT SYSTEMS
SURVETLLANCE REQUIREMENTS (Continued)

o After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-
sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978,
shows, the methyl iodide penetration of less than 15% when tested
in accordance with ASTM D3803-1989 at a temperature of 30°C (86°F)
and a relative humidity of 70%.

d. At least once per 24 months by:

1. Verifying that the pressure drop across the combined prefiiter,
upstream and downstream HEPA filters, and charcoal adsorber
banks is less than 6 inches water gauge while operating the
filter train at rated flow (60,000 cfm * 10%), verifying that
the prefilter pressure drop is less than 0.8 inch water gauge
and that the pressure drop across each HEPA is less than 2 inches

water gauge.

2. Verifying that the filter train starts and the isolation valves
which take suction on and return to the reactor enclosure open
on each of the following test signals:

.a. Manual initiation from the control room, and
b. Simulated automatic initiation signal.

e. After each compliete or partial replacement of a HEPA filter bank by
verifying that the HEPA filter bank satisfies the inplace penetration
and leakage testing acceptance criteria of less than 0.05% in
accordance with ANSI N510-1980 while operating the system at rated
flow (60,000 cfm £ 10%).

f. After each complete or partial replacement of a charcoal adsorber
bank by verifying that the charcoal adsorber bank satisfies the
inplace penetration and leakage testing acceptance criteria of less
than 0.05% in accordance with ANSI N510-1980 for a halogenated hydro-
carbon refrigerant test gas while operating the system at rated flow

(60,000 cfm £ 10%).
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PLANT SYSTEMS
EMERGENCY SERVICE WATER SYSTEM - COMMON SYSTEM

LIMITING CONDITION FOR OPERATION

3.7.1.2 At least the following independent emergency service water system loops,
with each loop comprised of:

a. Two OPERABLE emergency service water pumps, and

b. An OPERABLE flow path capable of taking suction from the emergency
service water pumps wet pits which are supplied from the spray pond or
the cooling tower basin and transferring the water to the associated
Unit 1 and common safety-related equipment,

shall be OPERABLE:
a. Two Toops, in OPERATIONAL CONDITIONS 1, 2, and 3.

b. One loop, in OPERATIONAL CONDITIONS 4, 5, and when RECENTLY
IRRADIATED FUEL is being handled in the secondary containment, or
during operations with a potential for draining the reactor vessel.

APPLICA TY: OPERATIONAL CONDITIONS 1, 2, 3, 4, 5, and when RECENTLY
IRRADIATED FUEL is being handled in the secondary containment,
or during operations with a potential for draining the reactor
vessel.

a. In OPERATION CONDITION 1, 2, or 3:

1. With one emergency service water pump inoperable, restore the
inoperable pump to OPERABLE status within 45 days or be in at
least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

2. With one emergency service water pump in each loop inoperable,
restore at least one inoperable pump to OPERABLE status within
30 days or be in at least HOT SHUTDOWN within the next 12 hours
and in COLD SHUTDOWN within the following 24 hours.

3. With one emergency service water system loop otherwise
inoperable, declare all equipment aligned to the inoperable
loop inoperable**, restore the inoperable loop to OPERABLE
status with at Teast one OPERABLE pump within 72 hours or be in
at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours.

**The diesel generators may be aligned to the OPERABLE emergency service water
system loop provided confirmatory flow testing has been performed. Those
diesel generators no aligned to the OPERABLE emergency service water system
loop shall be declared inoperable and the actions of 3.8.1.1 taken.
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PLANT SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)
ACTION:  (Continued)

4. With three ESW pump/diesel generator pairs** inoperable,
restore at least one inoperable ESW pump/diesel generator
pair** to OPERABLE status within 72 hours, or be in at least
HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

5. With four ESW pump/diesel generator pairs** inoperable, restore
at least one inoperable ESW pump/diesel generator pair** to ~
OPERABLE status within 8 hours, or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

b. In OPERATIONAL CONDITION 4 or 5:

1. With only one emergency se-vice water pump and its associated
flowpath OPERABLE, restore &1 ieast two pumps with at least one
flow path to OPERABLE stat.< within 72 hours or declare the
associated safety relatec =z.inment inoperable and take the
ACTION required by Speci<®.z:*zn: 3.5.2 and 3.8.1.2.

c. When RECENTLY IRRADIATED FUEL ic ::°-3; handled in the secondary
containment, or during operaticr. ~izr ¢ potential for draining the
reactor vessel:

1, With only one emergency c<<+. .. w3ter pump and its associated
flow path OPERABLE, rect.-: .- 'ezst two pumps with at least
one flow path to OPERAEL: - .:-.. within 72 hours or verify
adequate cooling remairc :.: 3212 for the diesel generators
required to be OPERABLE -+ = zr~ the associated diesel
generator(s) inoperablie =z~ *i.. in2 ACTION required by
Specification 3.8.1.2. i+. :+ . cions of Specification 3.0.3

are not applicable.

SURVETLIANCE REQUIREMENT

S b T

4.7.1.2 At least the above required emzrz-- -, _arvice water system loop(s)
shall be demonstrated OPERABLE:

a. At least once per 31 days by ver‘-.‘'«z tnat each valve (manual, power-
operated, or automatic) that ic r-t “czied, sealed, or otherwise secured
in position, is in its correct pociticrn,

b. At least once per 24 months by verifving that:

1, Each automatic valve actuates to its correct position on its
appropriate ESW pump start signal.

2. Each pump starts automatically when its associated diesel
generator starts.

**An ESW pump/diesel generator pair consists of an ESW pump and its
associated diesel generator. If either an ESW pump or its associated diesel
generator becomes inoperable, then the ESW pump/diesel generator pair is
inoperable.
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PLANT SYSTEMS

ULTIMATE HEAT SINK

LIMITING CONDITION FOR OPERATION

3.7.1.3 The spray pond shall be OPERABLE with:

a.

APPLICABILITY:

ACTION:

A minimum pond water level at or above elevation 250" 10" Mean Sea
Level, and

A pond water temperature of less than or equal to 88°F.

OPERATIONAL CONDITIONS 1, 2, 3, 4, 5, and when RECENTLY IRRADIATED
FUEL is being handled in the secondary containment, or during
operations with a potential for draining the reactor vessel.

With the requirements of the above specification not satisfied:

a.

In OPERATIONAL CONDITION 1, 2, or 3, be in at least HOT SHUTDOWN
within 12 hours and in COLD SHUTDOWN within the next 24 hours.

In OPERATIONAL CONDITION 4 or 5, declare the RHRSW system and the
emergency service water system inoperable and take the ACTION
required by Specifications 3.7.1.1 and 3.7.1.2.

When RECENTLY IRRADIATED FUEL is being handled in the secondary
containment, or during operations with a potential for draining the
reactor vessel, declare the emergency service water system inoperable
and take the ACTION required by Specification 3.7.1.2. The
provisions of Specification 3.0.3 are not applicable.

SURVETLLANCE REOUIREMENTS

4.7.1.3 The spray pond shall be determined OPERABLE:

a.

LIMERICK - UNIT 1

By verifying the pond water level to be greater than its Timit
at least once per 24 hours.

By verifying the water surface temperature (within the upper two feet
of the surface) to be less than or equal to 88°F:

1. at least once per 4 hours when the spray pond temperature is
greater than or equal to 80°F; and

2. at least once per 2 hours when the spray pond temperature is
greater than or equal to 85°F; and

3. at least once per 24 hours when the spray pond temperature
is greater than 32°F.

By verifying all piping above the frost line is drained:

1, within one (1) hour after being used when ambient air
temperature is below 40°F; or

2. when ambient air temperature falls below 40°F if the piping
has not been previously drained.
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PLANT SYSTEMS
3/4.7 NTROL ROOM EMERGENCY FRESH AR SUPPLY SYSTEM - COMMON SYSTEM

LIMITING CONDITION FOR OPERATION

3.7.2 Two independent control room emergency fresh air supply system subsystems
shall be OPERABLE.

AP A TY: A11 OPERATIONAL CONDITIONS and when RECENTLY IRRADIATED FUEL is
being handled in the secondary containment, or during operations
with a potential for draining the reactor vessel.

ACTION:

a. In OPERATIONAL CONDITION 1, 2, or 3 with one control room emergency
fresh air supply subsystem inoperable, restore the inoperable
subsystem to OPERABLE status within 7 days or be in at least HOT
SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

b. In OPERATIONAL CONDITION 4, 5, or when RECENTLY IRRADIATED FUEL is being
handled in the secondary containment, or during operations with a potential
for draining the reactor vessel:

1. With one control room emergency fresh air supply subsystems
inoperable, restore the inoperable subsystem to OPERABLE status
within 7 days or initiate and maintain operation of the OPERABLE
subsystem in the radiation isolation mode of operation.

2. With both control room emergency fresh air supply subsystems
inoperable, suspend handling of RECENTLY IRRADIATED FUEL in the
secondary containment and operations with a potential for
draining the reactor vessel. The provisions of Specification
3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4.7.2 Each control room emergency fresh air supply subsystem shall be
demonstrated OPERABLE:

a. At least once per 12 hours by verifying the control room air tempera-
ture to be less than or equal to 85°F effective temperature.

b. At least once per 31 days on a STAGGERED TEST BASIS by initiating, from
the control room, flow through the HEPA filters and charcoal adsorbers
and verifying that the subsystem operates with the heaters OPERABLE.

c. At least once per 24** months or (1) after any structural maintenance
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone
communicating with the subsystem by: '

1. Verifying that the subsystem satisfies the in-place penetration
and bypass leakage testing acceptance criteria of less than
0.05% and uses the test procedure guidance in Regulatory Positions
-C.5.a, C.5.c, and C.5.d of Regulatory Guide 1.52, Revision 2,
March 1978, and the system flow rate is 3000 cfm * 10%.

**  Surveillance .interval is an exception to the guidance provided in
Regulatory Guide 1.52, Revision 2, March 1978.
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PLANT SYSTEMS
SURVETLLANCE REQUIREMENTS (Continued)

2. Verifying within 31 days after removal that & laboratory analysis
of a representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2,
March 1978, shows the methyl iodide penetration of less than 10%
when tested in accordance with ASTM D3803-1989 at a temperature of
30°C (B6°F) and a relative humidity of 70%.

3. Verifying a subsystem flow rate of 3000 cfm * 10% during
subsystem operation when tested in accordance with ANSI
N510-1980.

d. After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-
sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978,
shows the methyl iodide penetration of less than 10%
when tested in accordance with ASTM D3803-1989 at a temperature
of 30°C (86°F) and a relative humidity of 70%.

e. At least once per 24 months by:

1. Verifying that the pressure drop . across the combined prefilter,
upstream and downstream HEPA filters, and charcoal adsorber banks
is less than 6 inches water gauge while operating the subsystem
at a flow rate of 3000 cfm % 10%; verifying that the prefilter
pressure drop is less than 0.8 inch water gauge and that the
pressure drop across each HEPA is less than 2 inches water gauge.

2. Verifying that on each of the below chlorine isolation mode
actuation test signals, the subsystem automatically switches
to the chlorine isolation mode of operation and the
isolation valves close within 5 seconds:

a) Qutside air intake high chiorine, and
b) Manual initiation from the control room.
3. Verifying that on manual initiation from the control room, the

subsystem switches to the radiation isolation mode of operation and
the control room is maintained at a positive pressure of at least
1/8 dinch water gauge relative to the turbine enclosure and
auxiliary equipment room and outside atmosphere during subsystem
operation with an outdoor air flow rate less than or equal to 525

cfm.
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ELECTRICA(L POWER SYSTEMS

A R - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.1.2 As a minimum, the following A.C. electrical power sources shall be
OPERABLE:

a. One circuit between the offsite transmission network and the onsite
Class 1E distribution system, and
b.  Two diesel generators each with:
1. A day fuel tank containing a2 minimum of 200 galions of fuel.
2. Aff$e1]storage system containing a minimum of 33,500 gallons
of fuel.

3. A fuel transfer pump.

being handled in the secondary containment, or during operations

APPLICABILITY: OPERATIONAL CONDITIONS 4, 5, and when RECENTLY IRRADIATED FUEL is
with a potential for draining the reactor vessel.

ACTION:

a. With less than the above required A.C. electrical power sources
OPERABLE, suspend CORE ALTERATIONS, handling of RECENTLY IRRADIATED ‘
FUEL in the secondary containment, operations with a potential for
draining the reactor vessel and crane operations over the spent fuel
storage pool when fuel assemblies are stored therein. In addition,
when in OPERATIONAL CONDITION 5 with the water level less than 22
feet above the reactor pressure vessel flange, immediately initiate
corrective action to restore the required power sources to OPERABLE
status as soon as practical.

b. The provisions of Specification 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4.8.1.2 At least the above required A.C. electrical power sources shall be
demonstrated OPERABLE per Surveillance Requirements 4.8.1.1.1, 4.8.1.1.2,
and 4.8.1.1.3.
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ELECTRICAL POWER SYSTEMS

D.C. SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.2.2 As a minimum, two of the following four divisions of the D.C.
etectrical power sources system shall be OPERABLE with:

a. Division 1, Consisting of:
1. 125-Volt Battery 1Al (1A1D101).
2. 125-Volt Battery 1A2 (1A2D101).
3. 125-Volt Battery Charger 1BCAl (1A1D103).
4. 125-Volt Battery Charger 1BCA2 (1A2D103).

b. Division 2, Consisting of:
1. 125-Volt Battery 1B1 (1B1D101).
2. 125-Volt Battery 1B2 (1B2D101;.
3. 125-Volt Battery Charger 1BC3! (181D103).
4, 125-Volt Battery Charger 1BCE? (1E2D103).

c. Division 3, Consisting of:

1. 125-Volt Battery 1C (1CDI1C1:.

2. 125-Volt Battery Charger 1BZ. 122103).
d. Division 4, Consisting of:

1. 125-Volt Battery 1D (1DD10i:.
2. 125-Volt Battery Charger 180T - 1001035,

PPLICA TY: OPERATIONAL CONDITIONS 4, 5, &nu =ar RECENTLY IRRADIATED FUEL is being
handled in the secondary containrar:, zr during operations with a
potential for draining the reazci.- voncei,

ACTION:

a. With one or two required battery chargert ur ose required division
inoperable:

1. Restore battery terminal voltage to gracter than or equal to the
minimum established float voltage wiivin I hours,

2. Verify associated Division 1 or 2 flozt current < 2 amps, or Division
3 or 4 float current < 1 amp within 18 nours and once per 12 hours
thereafter, and

3. Restore battery charger(s) to OPERABLE status within 7 days.
b. With one or more required batteries inoperable due to:

1. One or two batteries on one division with one or more battery cells
float voltage < 2.07 volts, perform 4.8.2.1.a.1 and 4.8.2.1.a.2
within 2 hours for affected battery(s) and restore affected cell(s)
voltage > 2.07 volts within 24 hours,
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ELECTRICAL POWER SYSTEMS
LIMITING CONDITION FOR OPERATION (Continued)

ACTION: (Continued)

2. Division 1 or 2 with float current > 2 amps, or with Division 3 or 4
with float current > 1 amp, perform 4.8.2.1.a.2 within 2 hours for
affected battery(s) and restore battery float current to within 1imits
within 18 hours.

3. One or two batteries on one division with one or more cells
electrolyte level less than minimum established design Timits, if
electrolyte level was below the top of the plates restore electrolyte
level to above top of plates within 8 hours and verify no evidence of
leakage(*) within 12 hours. 1In all cases, restore electrolyte level
to greater than or equal to minimum established design limits within

31 days.

4. One or two batteries on one division with pilot cell electroiyte
temperature less than minimum established design limits, restore
battery pilot cell temperature to greater than or equal to minimum
established design 1imits within 12 hours.

5. Batteries in more than one division affected, restore battery
parameters for all batteries in one division to within limits within

2 hours.

6. (i) Any battery having both (Action b.1l) one or more battery cells
float voltage < 2.07 volts and (Action b.2) float current not

within 1imits, and/or
(ii) Any battery not meeting any Action b.1 through b.5,
Restore the battery parameters to within 1imits within 2 hours.

c. 1. With the requirements of Action a. and/or Action b. not met, or

2. With less than two divisions of the above required D.C. electrical power
sources OPERABLE for reasons other than Actions a. and/or b.,

Suspend CORE ALTERATIONS, handiing of RECENTLY IRRADIATED FUEL in the secondary
containment and operations with a potential for draining the reactor vessel.

d. The provisions of Specification 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4.8.2.2 At least the above required battery and charger shall be demonstrated
OPERABLE per Surveillance Requirement 4.8.2.1.

(*)  Contrary to the provisions of Specification 3.0.2, if electrolyte Tevel was
below the top of the plates, the verification that there is no evidence of
leakage is required to be completed regardliess of when electrolyte level is

restored.
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ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

APPLICABILITY:  OPERATIONAL CONDITIONS 4, 5, and when RECENTLY IRRADIATED FUEL
is being handled in the secondary containment, or during
operations with a potential for draining the reactor vessel.

ACTION:
a. With less than two divisions of the above
tribution systems energized, suspend CORE
RECENTLY IRRADIATED FUEL in the secondary
with a potential for draining the reactor
b. With less than two divisions of the above

tribution systems energized, suspend CORE
RECENTLY IRRADIATED FUEL in the secondary
with a potential for draining the reactor

c. With any of the above required Unit 2 and

required Unit 1 A.C. dis-
ALTERATIONS, handling of
containment and operations
vessel.

required Unit 1 D.C. dis-
ALTERATIONS, handling of
containment and operations
vessel,

common AC and/or DC

distribution system divisions not energized, declare the associated

common equipment inoperable, and take the
system.

d. The provisions of Specification 3.0.3 are

SURVETLLANCE REQUIREMENTS

appropriate ACTION for that

not applicable.

4.8.3.2 At least the above required power distribution system divisions shall
be determined energized at least once per 7 days by verifying correct breaker

alignment and voltage on the busses/MCCs/panels.
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DEFINITIONS

RE ALTERATION
1.7 CORE ALTERATION shall be the movement of any fuel, sources, or reactivity

R
1.7a

control components within the reactor vessel with the vessel head removed
and fuel in the vessel. The following exceptions are not considered to be

CORE ALTERATIONS:

a) Movement of source range monitors, local power range monitors,
intermediate range monitors, traversing incore probes, or special
moveable detectors (including undervessel replacement); and

b) Control rod movement, provided there are no fuel assemblies in the
associated core cell.

Suspension of CORE ALTERATIONS shall not preclude completion of movement
of a component to a safe position.

PERATIN MITS REPOR

The CORE OPERATING LIMITS REPORT (COLR) is the unit-specific document
that provides the core operating limits for the current ogerating reload
cycle. These cycle-specific core operating limits shall be determined
for each reload cycle in accordance with Specifications 6.9.1.9 thru
6.9.12. Plant operation within these limits is addressed in individual

specifications.

ITICA WER RAT

1.8

1.9

The CRITICAL POWER RATIO (CPR) shall be the ratio of that power in the
assembly which is calculated by application of the (GEXL) correlation to
cause some point in the assembly to experience boiling transition,
divided by the actual assembly operating power.

VALENT 1-13
DOSE EQUIVALENT 1-131 shall be that concentration of I1-131, microcuries per
gram, which alone would produce the same inhalation committed effective
dose equivalent (CEDE) as the quantity and isotopic mixture of I1-131, I-
132, 1-133, 1-134, and I-135 actually present. The inhalation committed
effective dose equivalent (CEDE) conversion factors used for this
calculation shall be those listed in Table 2.1 of Federal Guidelines Report
11, “Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion,” ORNL, 1989,
as described in Regulatory Guide 1.183. The factors in the column headed
“effective” yield doses corresponding to the CEDE.

WNSCALE TRIP SETPOINT (DTSP

1.9a The downscale trip setpoint associated with the Rod Block Monitor (RBM)
' rod block trip setting. _

E-AVERA NTEGRATION Y

1.10 E shall be the average, weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling, of the
sum of the average beta and gamma energies per disintegration, in MeV,
for isotopes, with half 1ives greater than 15 minutes, making up at least
95% of the total noniodine activity in the coolant.

RGENCY COR NG _SYSTEM RESPONSE TIM
1.11 The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shall be that time

interval from when the monitored parameter exceeds its ECCS actuation set-
point at the channel sensor until the ECCS 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 any series of sequential,
overlapping or total steps such that the entire response time is measured.
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DEFINITIONS

PURGE - PURGING

1.31 PURGE or PURGING shall be the controlled process of discharging air or
gas from a confinement to maintain temperature, pressure, humidity,
concentration or other operating condition, in such a manner that
replacement air or gas is required to purify the confinement.

RATED THERMAL_ POWER
1.32 RATED THERMAL POWER shall be a total reactor core heat transfer rate to
the reactor coolant of 3458 MWt.

REACTOR EN NDARY CONTAINMENT INTEGRITY
1.33 REACTOR ENCLOSURE SECONDARY CONTAINMENT INTEGRITY shall exist when:

a. A1l reactor enclosure secondary containment penetrations required to
be closed during accident conditions are either:

1. Capable of being closed by an OPERABLE secondary containment
automatic isolation system, or

2. Closed by at least one manual valve, blind flange, slide gate
damper or deactivated automatic valve secured in its closed
position, except as provided by Specification 3.6.5.2.1.

b. A1l reactor enclosure secondary containment hatches and blowout panels

are closed and sealed.

c. The standby gas treatment system is in compliance with the requirements
of Specification 3.6.5.3.

d. The reactor enclosure recirculation system is in compliance with the
requirements of Specification 3.6.5.4.

e. At least one door in each access to the reactor enclosure secondary
containment is closed.

f. The sealing mechanism associated with each reactor enclosure secondary
containment penetration, e.g., welds, bellows, or O-rings, is OPERABLE.

g. The pressure within the reactor enclosure secondary containment is
less than or equal to the value required by Specification 4.6.5.1.1a.

REACTOR PROT N SYSTEM RESPONSE TIM

1.34 REACTOR PROTECTION SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter exceeds its trip setpoint at the channel
sensor until de-energization of the scram pilot valve solenoids. The
response time may be measured by any series of sequential, overlapping
or total steps such that the entire response time is measured.

RECENTLY TRRADIATED FUEL
1.35 RECENTLY IRRADIATED FUEL 1is fuel that has occupied part of a critical reactor

core within the previous 24 hours.

REF NG FL NDARY CONTAINMENT INTEGRITY
1.36 REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY shall exist when:

a. A1l refueling floor secondary containment penetrations required to
be closed during accident conditions are either:
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DEFINITIONS

REFUELING FLOOR SECONDARY CONTAINMENT INTEGRITY (Continued)

1. Capable of being closed by an OPERABLE secondary containment
automatic isolation system, or

2. Closed by at Teast one manual valve, blind flange, slide gate
damper or deactivated automatic valve secured in its closed
position, except as provided by Specification 3.6.5.2.2.

b. A1l refueling floor secondary containment hatches and blowout panels are
closed and sealed.

c. The standby gas treatment system is in compliance with the requirements
of Specification 3.6.5.3.

d. At least one door in each access tc the refueling floor secondary
containment is closed.

e. The sealing mechanism associated with zach refueling floor secondary
containment penetration, e.g., welz.. nollows, or O-rings, is OPERABLE.

f. The pressure within the refueling *!+:- :econdary containment is less
than or equal to the value requi:.:: t. _:=zification 4.6.5.1.2a.

PORTA VENT

1.37 A REPORTABLE EVENT shall be any of thu... . <-:*ans specified in Section
50.73 to 10 CFR Part 50.

R NSITY

1.38 ROD DENSITY shall be the number of coe-:- - = naiches inserted as a fraction
of the total number of control rod ast:n-- . ~'° rads fully inserted is
equivalent to 100% ROD DENSITY.

SHUTDOWN MARGIN

1.39 SHUTDOWN MARGIN shall be the amount of «--.- ~7:, by which the reactor is
subcritical or would be subcritical ascu=i=: a'i zontrol rods are fully
inserted except for the single control - .: < -ighest reactivity worth which
is. assumed to be fully withdrawn and ths w7 :~ is in the shutdown

condition; cold, i.e. 68°F; and xenon fra=.
TE NDARY
1.40 The SITE BOUNDARY shall be that tine as defined in Figure 5.1.3-1a.

SOURCE_CHECK

1.41 A SOURCE CHECK shall be the qualitative assessment of channel response when
the channel sensor is exposed to a radiocactive source.
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REACTIVITY CONTR YSTEM
3/4.1.5 STANDBY LIQUID CONTR YSTEM
LIMITING CONDITION FOR_QPERATION

3.1.5 The standby 1iquid control system shall be OPERABLE and consist of a minimum of
the following:

a. - In OPERATIONAL CONDITIONS 1 and 2, two pumps and corresponding flow paths,
b. In OPERATIONAL CONDITION 3, one pump and corresponding flow path.
APP BILITY: OPERATIONAL CONDITIONS 1, 2 and 3

ACTION:

a. With only one pump and corresponding explosive valve OPERABLE, in
OPERATIONAL CONDITION 1 or 2, restore one inoperable pump and corresponding
explosive valve to OPERABLE status within 7 days or be in at least HOT
SHUTDOWN within the next 12 hours.

b. With standby liquid control system otherwise inoperable, in OPERATIONAL
CONDITION 1, 2, or 3, restore the system to OPERABLE status within 8 hours
or be in at least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the next 24 hours.

SURVETLLANCE REQUIREMENTS

4.1.5 The standby 1iquid control system shall be -demonstrated OPERABLE:

a. At least once per 24 hours by verifying that:
1. The temperature of the sodium pentaborate solution is within the
limits of Figure 3.1.5-1.
2. The available volume of sodium pentaborate solution is at least 3160
gallons.
3. The temperature of the pump suction piping is within the limits

of Figure 3.1.5-1 for the most recent concentration analysis.
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REACTIVITY CON

YSTEM

SURVETLLANCE REQUIREMENTS (Continued)

b. At least once per 31 days by:

1.
2.

Verifying the continuity of the explosive charge.

Determining by chemical analysis and calculation* that the
available weight of Boron-10 is greater than or equal

to 185 1bs; the concentration of sodium pentaborate in solution
is less than or equal to 13.8% and within the Timits of

Figure 3.1.5-1 and; the following equation is satisfied:

_C x _E_x _0 =1
13% wt. 29 atom % 86 gpm
where

C
Q

E

Verifying that each valve (manual, power-operated, or automatic)
in the flow path that is not locked, sealed, or otherwise secured
in position, is in its correct position,

Sodium pentaborate solution (% by weight)

Two pump flowrate, as determined per surveillance
requirement 4.1.5.c.

Boron 10 enrichment (atom % Boron 10)

C. Demonstrating that, when tested pursuant to Specification 4.0.5, the
minimum flow requirement of 41.2 gpm per pump at a pressure of greater
than or equal to 1230425 psig is met.

d. At least once per 24 months during shutdown by:

1.

Initiating at least one of the standby liquid control system
Toops, including an explosive valve, and verifying that a flow
path from the pumps to the reactor pressure vessel is available
by pumping demineralized water into the reactor vessel. The
replacement charge for the explosive valve shall be from the
same manufactured batch as the one fired or from another batch
which has been certified by having one of the batch success-
fully fired. All injection loops shall be tested in 3
operating cycles. .

2. Verify all heat-treated piping between storage tank and pump
suction is unblocked.**
e. Prior to addition of Boron to storage tank verify sodium pentaborate

enrichment to be added is 2 29 atom % Boron 10.

* This test shall also be performed anytime water or' boron is added to the solu-
tion or when the solution temperature drops below the limits of Figure 3.1.5-1 for
the most recent concentration analysis, within 24 hours after water or boron
addition or solution temperature is restored.

** This test shall also be performed whenever suction piping temperature drops below
the 1imits of Figure 3.1.5-1 for the most recent concentration analysis, within
24 hours after solution temperature is restored.
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TABLE 3.3,2-1 (Continued)

JSOLATION ACTUATION INSTRUMENTATION
ACTION STATEMENT

ACTION 20 - Be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN within the
next 24 hours.

ACTION 21 - Be in at Teast STARTUP with the associated isolation valves closed within 6
hours or be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN

within the next 24 hours.
ACTION 22 - Be in at least STARTUP within 6 hours.

ACTION 23 - 1In OPERATIONAL CONDITION 1 or 2, verify the affected system isolation valves
are closed within 1 hour and declare the affected system inoperable. In
OPERATIONAL CONDITION 3, be in at least COLD SHUTDOWN within 12 hours.

ACTION 24 - Restore the manual initiation function to OPERABLE status within 8 hours or
close the affected system isolation valves within the next hour and declare
the affected system inoperable or be in at Teast HOT SHUTDOWN within the next
12 hours and in COLD SHUTDOWN within the following 24 hours.

ACTION 25 - Establish SECONDARY CONTAINMENT INTEGRITY with the standby gas treatment system
operating within 1 hour.
ACTION 26 - C(Close the affected system isolation valves within 1 hour.
TA NOTATION

* Required when (1) handling RECENTLY IRRADIATED FUEL in the secondary
containment, or (2) during operations with a potential for draining the reactor
vessel with the vessel head removed and fuel in the vessel.

*k May be bypassed under administrative control, with all turbine stop valves closed.

# During operation of the associated Unit 1 or Unit 2 ventilation exhaust system.

(a) DELETED

(b) A channel may be placed in an inoperable status for up to 6 hours

for required surveillance without placing the trip system in the tripped condition

. provided at least one OPERABLE channel in the same trip system is.monitoring that
parameter. Trip functions common to RPS Actuation Instrumentation are
shown in Table 4.3.2.1-1. 1In addition, for the HPCI system and RCIC system
isolation, provided that the redundant isolation valve, inboard or outboard, as
applicable, in each 1ine is OPERABLE and all required actuation instrumentation for
that valve is OPERABLE, one channel may be placed in an inoperablie status for up to 8
hours for required surveillance without placing the channel or trip system in the

tripped condition.
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TABLE 4.3.2.1-1 (Continued)

LATION ACTUAT TRUMENTATIOQN v A R REMEN
CHANNEL OPERATIONAL
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH
TRIP_FUNCTION _CHECK _ ___TEST ~ ALIBRATION RVEILLANCE R R
7. NDARY CONTATINMEN ATION
a. Reactor Vessel Water Level
Low, Low - Level 2 S Q R 1, 2, 3
b. Drywell Pressuref#t - High S Q _ R 1, 2, 3
c.l. Refueling Area Unit 1 Ventilation
Exhaust Duct Radiation - High S Q R *it
2. Refueling Area Unit 2 Ventilation
Exhaust Duct Radiation - High S Q R *
d. Reactor Enclosure Ventilation

Exhaust Duct Radiation - High

(5]
o
vl
(oY
~no
w

e. Deleted

f. Deleted
g. Reactor Enclosure . .
Manual Initiation N.A. R N.A. 1, 2, 3

h. Refueling Area
Manual Initiation N.A. R N.A, *

*Required when (1) handling RECENTLY IRRADIATED FUEL in the secondary containment, or (2) during operations with a |
potential for draining the reactor vessel with the vessel head removed and fuel in the vessel.

**When not administratively bypassed and/or when any turbine stop valve is open,
#During operation of the associated Unit 1 or Unit 2 ventilation exhaust system.

##These trip functions (2a, 6b, and 7b) are common to the RPS actuation trip function.
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INSTRUMENTATION

1.

Main Control Room Normal

Fresh Air Supply Radiation
Monitor

Area Monitors
a. Criticality Monitors

1) Spent Fuel
Storage Pool

b. Control -Room Direct
Radiation Monitor

Reactor Enclosure Cooling
Water Radiation Monitor

LIMERICK - UNIT 2

ADIATION

MINIMUM CHANNELS

OPERABLE
4

TABLE 3.,3,7,1-1
NG_IN M N

APPLICABLE
CONDITIONS

1,2,3,
and *

(a)

At A1l Times

AL 211 Times

3/4 3-64

ALARM/TRIP
—SETPQINT ACTION
1 x 10°® uCi/cc™ 70

N

5 mR/h and <20mR/ht 71

LAL® 73

3 x Background® 72

Amendment No.




TA 3,7.1-1 (Continued)
ADIATION NITORIN NSTRUMENTATION

TABLE NOTATIONS

*When RECENTLY IRRADIATED FUEL is being handled in the secondary containment or during
operations with a potential for draining the reactor vessel with the vessel head
removed and fuel in the vessel.

~

(a) With fuel in the spent fuel storage pool.
(b) Alarm only.
ACTION STATEMENTS

ACTION 70 - With one monitor inoperable, restore the inoperable monitor to
the OPERABLE status within 7 days or, within the next 6 hours,
initiate and maintain operation of the control room emergency
filtration system in the radiation isolation mode of operation.

With two or more of the monitors inoperable, within one hour,
initiate and maintain operation of the control room emergency
filtration system in the radiation mode of operation.

ACTION 71 - With one of the required monitor inoperable, assure a portable
continuous monitor with the same alarm setpoint is OPERABLE in
the vicinity of the installed monitor during any fuel movement.
If no fuel movement is being made, perform area surveys of the
monitored area with portable monitoring instrimentation at least
once per 24 hours.

ACTION 72 - With the required monitor inoperable, obtain and analyze at
least one grab sample of the monitored parameter at least once
per 24 hours.

ACTION 73 - With the required monitor inoperable, assure a portable alarming
monitor is OPERABLE in the vicinity of the installed monitor or
perform area surveys of the monitored area with portable monitor-
ing instrumentation at least once per 24 hours.
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TABLE 4.3.7.1-1

RADIATION MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

INSTRUMENTATION

1.

Main Control Room Normal
Fresh Air Supply Radiation
Monitor

. Area Monitors

a. Criticality Monitors

1) Spent Fuel Storage
Pool

b. Control Room Direct
Radiation Monitor

. Reactor Enclosure Cooling

Water Radiation Monitor

LIMERICK UNIT 2

CHANNEL
CHANNEL FUNCTIONAL
CHECK TEST
S Q
S M
S M
S M
3/4 3-66

OPERATIONAL
CONDITIONS FOR
CHANNEL WHICH SURVEILLANCE
CALIBRATION IS REQUIRED
R 1, 2, 3, and *
R (a)
R At A1l Times
R(b) At A11 Times
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TABLE 4.3,7.1-1 (Continued)
RADJATION MONITORING INSTRUMENTATION SURVETLLANCE REQUIREMENTS

TABLE NOTATION

*When RECENTLY IRRADIATED FUEL is being handled in the secondary containment or during
operations with a potential for draining the reactor vessel with the vessel head
removed and fuel in the vessel.

(a) With fuel in the spent fuel storage pool.

(b) The initial CHANNEL CALIBRATION shall be performed using one or more
of the reference standards certified by the National Bureau of Standards
(NBS) or using standards that have been obtained from suppliers that
participate in measurement assurance activities with NBS. These standards
shall permit calibrating the system over its intended range of energy and
measurement range. For subsequent CHANNEL CALIBRATION, sources that have
been related to the initial calibration shall be used.
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REACTOR COOLANT SYSTEM
3/4,4.7 MAIN STEAM LINE JSOLATION VALVES

LIMITING CONDITION FOR OPERATION

3.4.7 Two main steam line isolation valves (MSIVs) per main steam line shall
be OPERABLE with closing times greater than or equal to 3 and less than or
equal to 10 seconds. -

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.

ACTION:

a. With one or more MSIVs inoperable:

1. Maintain at least one MSIV OPERABLE in each affected main steam
line that is open and within 8 hours, either:

a) Restore the inoperable valve(s) to OPERABLE status, or

b) [solate the affected main steam line by use of a deactivated
MSIV in the closed position.

2. Otherwise, be in at JTeast HOT SHUTDOWN within the next 12 hours
and in COLD SHUTDOWN within the following 24 hours.

b. The provisions of Specification 3.0.4 are not applicable.

SURVETLLANCE REQUIREMENTS

4.4.7 Each of the above required MSIVs shall be demonstrated OPERABLE by
verifying full closure between 3 and 10 seconds when tested pursuant to
Specification 4.0.5.
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CONTAINMENT SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION:

(Continued)

b. The combined leakage rate to be in accordance with the Primary Containment

Leakage Rate Testing Program for all primary containment penetrations and all
primary containment isolation valves that are subject to Type B and C tests,
except for: main steam line isolation valves*, vaives which are hydrostatically
tested, and those valves where an exemption to Appendix J of 10 CFR 50 has been
granted, and

The leakage rate to <100 scf per hour for any main steam isolation valve |
that exceeds 100 scf per hour, and restore the combined maximum pathway
leakage to <200 scf per hour, and

The combined ieakage rate for all contzinment isolation valves in
hydrostatically tested lines which penetrzte the primary containment
to less than or equal to 1 gpm times tne total number of such valves,

prior to increasing reactor coolant system temoarai.re above 200°F.

SURVETLLANCE REQUIREMENTS . .

4.6.1.2

The primary containment leakage rate: :«n.’'? ue demonstrated to be in
accordance with the Primary Containmer: («atase Rate Testing
Program, or approved exemptions, for ::: - liowing:

a. Type A Test
b. Type B and C Tests (incliuding air !«:.
c. Main Steam Line Isolation Valvec

d. Hydrostatically tested Containmen: [-. ziisn Valves

*Exemption to Appendix "J" to 10 CFR Part 50.
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CONTATNMENT SYSTEMS

3/4.6.5 NDARY CONTATNMENT

REFUELTNG_AREA NDARY CONTAINMENT JNTEGRITY

LIMITING CONDITION FOR OPERATION

3.6.5.1.2 REFUELING AREA SECONDARY CONTAINMENT INTEGRITY shall be maintained.

PPLICA TY: When RECENTLY IRRADIATED>FUEL is being handled in the secondary
‘ containment, or during operations with a potential for draining the
reactor vessel, with the vessel head removed and fuel in the vessel,

ACTION:

Without REFUELING AREA SECONDARY CONTAINMENT INTEGRITY, suspend handling of
RECENTLY IRRADIATED FUEL in the secondary containment, and operations

with a potential for draining the reactor vessel. The provisions of Specifica-
tion 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4,6.5.1.2 REFUELING AREA SECONDARY CONTAINMENT INTEGRITY shall be demonstrated
by:

a. Verifying at least once per 24 hours that the pressure within the
refueling area secondary containment is greater than or equal to
0.25 inch of vacuum water gauge. )

b. Verifying at least once per 31 days that:

1. A1l refueling area secondary containment equipment hatches and
blowout panels are closed and sealed.

2. At least one door in each access to the refueling area secondary
containment is closed.

3. A1l refueling area secondary containment penetrations not capable
of being closed by OPERABLE secondary containment automatic iso-
lation dampers/valves and required to be closed during accident
conditions are closed by valves, blind flanges, slide gate
dampers or deactivated automatic dampers/valves secured in
position.

c. At least once per 24 months:
Operating one -standby gas treatment subsystem for one hour and main-
taining greater than or equal to 0.25 inch of vacuum water gauge

in the refueling area secondary containment at a flow rate not exceeding
764 cfm.
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CONTATNMENT SYSTEMS

REFUELING AREA SECONDARY CONTAINMENT AUTQOMAT ATION VALV

LIMITING CONDITION FOR OPERATION

3.6.5.2.2 The refueling area secondary containment ventilation system automatic
isolation valves shall be OPERABLE.

PPLICABILITY: When RECENTLY IRRADIATED FUEL is being handled in the secondary
containment, or during operations with a potential for draining the
reactor vessel, with the vessel head removed and fuel in the vessel.

ACTION:

With one or more of the refueling area secondary containment ventilation system
automatic isolation valves inoperable, maintain at least one isolation valve OPERABLE
in each affected penetration that is open and within 8 hours either:

a. Restore the inoperable valves to OPERABLE status, or

b. Isolate each affected penetration by use of at least one deactivated
valve secured in the isolation position, or :

c. Isolate each affected penetration by use of at least one closed manual
valve, blind flange or slide gate damper.

Otherwise, suspend handling of RECENTLY IRRADIATED FUEL in the refueling

area secondary containment, and operations with a potential for draining the
reactor vessel. The provisions of Specification 3.0.3 are not applicable.

SURVETLIANCE REQUIREMENTS

4.6.5.2.2 Each refueling area secondary containment ventilation system auto-
matic isolation valve shall be demonstrated OPERABLE:

a. Prior to returning the valve to service after maintenance, repair or
replacement work is performed on the valve or its associated actuator,
control or power circuit by cycling the valve through at least one
complete cycle of full travel and verifying the specified isolation
time.

b. At least once per 24 months by verifying that on a containment
isolation test signal each isolation valve actuates to its isolation
position.

c. By verifying the isolation time to be within its limit at least once
per 92 days.
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CONTATNMENT SYSTEMS

TANDBY GAS TREATMENT SYSTEM - COMM TEM

LIMITING CONDITION FOR OPERATION

3.6.5.3 Two independent standby gas treatment subsystems shall be OPERABLE.

PPLICABILITY:

OPERATIONAL CONDITIONS 1, 2, 3, and when RECENTLY IRRADIATED FUEL is
being handled in the secondary containment, or during operations with
a potential for draining the reactor vessel, with the vessel head
removed and fuel in the vessel.

a. In OPERATIONAL CONDITION 1, 2, or 3:

1.

With the Unit 1 diesel generator for one standby gas treatment
subsystem inoperable for more than 30 days, be in at least HOT
SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within
the following 24 hours. The provisions of Specification 3.0.4
are not applicable.

With one standby gas treatment subsystem inoperable, restore
the inoperable subsystem to OPERABLE status within 7 days, or
be in at least HOT SHUTDOWN within the next 12 hours and in
COLD SHUTDOWN within the following 24 hours.

With one standby gas treatment subsystem inoperable and the
other standby gas treatment subsystem with an inoperable Unit 1
diesel generator, restore the inoperable subsystem to OPERABLE
status or restore the inoperabie Unit 1 diesel generator to
OPERABLE status within 72 hours, or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

With the Unit 1 diesel generators for both standby gas
treatment system subsystems inoperable for more than

72 hours, be in at least HOT SHUTDOWN within the next 12
hours and in COLD SHUTDOWN within the following 24 hours.

b. When RECENTLY IRRADIATED FUEL is being handled in the secondary
) containment, or during operations with a potential for draining the
reactor vessel, with the vessel head removed and fuel in the vessel:

1.

With one standby gas treatment subsystem inoperable, restore
the inoperable subsystem to OPERABLE status within 7 days, or
suspend handling of RECENTLY IRRADIATED FUEL in the secondary
containment, and operations with a potential for draining the
reactor vessel. The provisions of Specification 3.0.3 are not
applicable. :

With both standby gas treatment subsystems inoperable, suspend
hand1ing of RECENTLY IRRADIATED FUEL in the secondary
containment, and operations with a potential for draining the
reactor vessel. The provisions of Specification 3.0.3 are not
applicable.
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CONTAINMENT SYSTEMS

SURVETLLANCE REQUIREMENTS (Continued)

b. At Teast once per 24* months or (1) after any structural maintenance
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone
communicating with the subsystem by:

1. Verifying that the subsystem satisfies the in-place penetration
and bypass leakage testing acceptance criteria of less than 0.05%
and uses the test procedure guidance in Regulatory Positions C.5.a,
C.5.c and C.5.d of Regulatory Guide 1.52, Revision 2, March 1978,
and the system flow rate is 5764 cfm £ 10%.

2. Verifying within 31 days after removal that a laboratory analysis
of a representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2,
March 1978, shows the methyl iodide penetration of less than 1.25%
when tested in accordance with ASTM D3803-1989 at a temperature of
30°C (86°F), at a relative humidity of 70% and at a face velocity

of 66 fpm.

3. Verify that when the fan is running the subsystem flowrate is
2800 c¢fm minimum from each reactor enclosure (Zones I and II)
and 2200 cfm minimum from the refueling area (Zone III) when
tested in accordance with ANSI N510-1980.

4. Verify that the pressure drop across the refueling area to SGTS
prefilter is less than 0.25 inches water gage while operating
at a flow rate of 2400 cfm * 10%. .

c. After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-
sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978,
shows the methyl iodide penetration of less than 1.25% when tested
in accordance with ASTM D3803-1989 at a temperature of 30°C (86°F),
at a relative humidity of 70% and at a face velocity of 66 fpm.

d. At least once per 24 months by:

1. Verifying that the pressure drop across the combined HEPA
filters and charcoal adsorber banks is less than 9.1 inches
water gauge while operating the filter train at a flow rate of

8400 cfm + 10%.

*Surveillance interval is an exception to the guidance provided in Regulatory Guide
1.52, Revision 2, March 1978.
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CONTATNMENT SYSTEMS

REACTOR EN RE RECTRCULATION SYSTEM
[IMITING CONDITION FOR OPERATION

3.6.5.4 Two independent reactor enclosure recirculation subsystems shall be
OPERABLE.

APPLICABILITY: OPERATIONAL CONDITIONS i, 2, and 3.
ACTION:
a. With one reactor enclosure recirculation subsystem inoperable, restore

the inoperable subsystem to OPERABLE status within .7 days, or be in
at least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

b. With both reactor enclosure recircuiation subsystems inoperable, be
in at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hourc.

SURVETLIANCE REQUIREMENTS

4.6.5.4 Each reactor enclosure recirculation cusz..z12m chall be demonstrated
OPERABLE:

a. At least once per 31 days by initiz:‘-c, trom the control room, flow
through the HEPA filters and charcee’ eztarpers and verifying that
the subsystem operates properly (ii:rs 2t s minimum of 30,000 cfm).

b. At least once per 24* months or (.- =z*ior any structural maintenance
on the HEPA filter or charcoal agoz-uor nausings, or (2) following
painting, fire, or chemical releacs '+ &-. ventilation zone communi-
cating with the subsystem by: :

1. Verifying that the subsystem .:z:-<¢iec the in-place penetration
and bypass leakage testing eczontance criteria of less than 0.05%
and uses the test procedure guizanze in Regulatory Positions C.5.a,
C.5.c, and C.5.d of Regulator: Guice :.52, Revision 2, March 1978,

at rated flow (60,000 cfm £ 1%,

2. Verifying within 31 days after removal that a laboratory analysis
of a representative carbon sampie obteined in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2,
March 1978, shows the methyl iodide penetration of less than 15%
when tested in accordance with ASTM D3803-1989 at a temperature of

30°C (86°F) and a relative humidity of 70%.

3. Verifying a subsystem flow rate within a range of 30,000 cfm to
66,000 cfm during system operat1on when tested in accordance with

ANST N510-1980.

*Surveillance interval is an exception to the guidance provided in Regulatory Guide
1.52 Revision 2, March 1978. ,
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CONTATNMENT SYSTEMS

SURVETLLANCE REQUIREMENTS (Continued)

c.

After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-
sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978,
shows the methyl iodide penetration of less than 15% when tested

in accordance with ASTM D3803-1989 at a temperature of 30°C (86°F)
an a relative humidity of 70%.

At least once per 24 months by:

-1. Verifying that the pressure drop across the combined prefilter,

upstream and downstream HEPA filters, and charcoal adsorber

banks is less than 6 inches water gauge while operating the
filter train at rated flow (60,000 c¢fm = 10%), verifying that

the prefiiter pressure drop is less than 0.8 inch water gauge

and that the pressure drop across each HEPA is less than 2 inches
water gauge.

2. Verifying that the filter train starts and the isolation valves
which take suction on and return to the reactor enclosure open
on each of the following test signals:

a. Manual initiation from the control room, and
b. Simulated automatic initiation signal.

After each complete or partial replacement of a HEPA filter bank by
verifying that the HEPA filter bank satisfies the inplace penetration
and leakage testing acceptance criteria of less than 0.05% in
accordance with ANSI N510-1980 while operating .the system at rated flow
(60,000 cfm = 10%).

After each complete or partial replacement of a charcoal adsorber
bank by verifying that the charcoal adsorber bank satisfies the
inplace penetration and leakage testing acceptance criteria of less
than 0.05% in accordance with ANSI N510-1980 for a halogenated hydro-
carbon refrigerant test gas while operating the system at rated flow

(60,000 cfm £ 10%).
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PLANT SYSTEMS
MERGENCY SERV WATER SYSTEM - COMMON SYST
LIMITING CONDITION FOR OPERATION

3.7.1.2 At least the following independent emergency service water system loops,
with each loop comprised of:

a. Two OPERABLE emergency service water pumps, and

b. An OPERABLE flow path capable of taking suction from the emergency
service water pumps wet pits which are supplied from the spray pond or
the cooling tower basin and transferring the water to the associated Unit
2 and common safety-related equipment,

shall be OPERABLE:
a. Two loops, in OPERATIONAL CONDITIONS 1, 2, and 3

b. One’ Loop, in OPERATIONAL CONDITIONS 4, 5, and when RECENTLY IRRADIATED FUEL
is being handled in the secondary containment, or during operations with a
potential for draining the reactor vessel

PP TY: OPERATIONAL CONDITIONS 1, 2, 3, 4, 5, and when RECENTLY IRRADIATED
FUEL is being handled in the secondary containment, or during
operations with a potential for draining the reactor vessel.

a. In OPERATION CONDITION 1, 2, or 3:

1. With one emergency service water pump 1noperab1e restore the inoperable
pump to OPERABLE status within 45 days or be in at least HOT SHUTDOWN w1th1n
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

2. MWith one emergency service water pump in each loop inoperable, restore at
least one inoperable pump to OPERABLE status within 30 days or be in at
Teast HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

3. With one emergency service water system loop otherwise inoperable, declare
all equipment aligned to the inoperable loop inoperable**, restore the
inoperable Toop to-OPERABLE status with at least one OPERABLE pump within 72
hours or be in at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours.

**The diesel generators may be aligned to the OPERABLE emergency service water system
loop provided confirmatory flow testing has been performed. Those diesel generators
not aligned to the OPERABLE emergency service water system loop shall be declared
inoperable and the actions of 3.8.1.1 taken.
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PLANT SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION:  (Continued)

4, With three ESW pump/diesel generator pairs** inoperable, restore
at Teast one inoperable ESW pump/diesel generator pair** to
OPERABLE status within 72 hours or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

5. With four ESW pump/diesel generator pairs** inoperable, restore
at least one inoperable ESW pump/diesel generator pair** to
OPERABLE status within 8 hours or be in at Teast HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the following
24 hours.

b. In OPERATIONAL CONDITION 4 or 5:

1, With only one emergency service water pump and its associated
flow path OPERABLE, restore at least two pumps with at least
one flow path to OPERABLE status within 72 hours or declare
the associated safety reiated equipment inoperable and take the
ACTION required by Specifications 3.5.2 and 3.8.1.2.

c. When RECENTLY IRRADIATED FUEL is being handled in the secondary
containment, or during operations with a potential for draining the reactor

vessel:

1. With only one emergency service water pump and its associated
flow path OPERABLE, restore at least two pumps with at least
one flow path to OPERABLE status within 72 hours or verify
adequate cooling remains available for the diesel generators
required to be OPERABLE or declare the associated diesel genera-
tor(s) inoperable and take the ACTION required by Specifica-
tion 3.8.1.2. The provisions of Specification 3.0.3 are not
applicable.

SURVEILLANCE REQUIREMENT

4.7.1.2 At least the above required emergency service water system loop(s)
shall be demonstrated OPERABLE:

a. At least once per 31 days by verifying that each vaive (manual, power-
operated, or automatic) that is not locked, sealed, or otherwise secured
in position, is in its correct position.

b. At least once per 24 months by verifying that:

1. Each automatic valve actuates to its correct position on its
appropriate ESW pump start signal.

2. Each pump starts automatically when its associated diesel
generator starts.

**  An ESW pump/diesel generator pair consistc of an ESW pump and its associated
diesel generator. If either an ESW pump or its associated diesel generator
becomes inoperable, than the ESW pump/diesel generator pair is inoperable.
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PLANT SYSTEMS

TIMATE HEAT SINK

LIMITING _CONDITION FOR OPERATION

3.7.1.3 The spray pond shall be OPERABLE with:

a.

b.
APPLICABILITY:

ACTION:

A minimum pond water level at or above elevation 250'-10" Mean Sea
Level, and

A pond water temperature of less than or equal to 88°F.

OPERATIONAL CONDITIONS 1, 2, 3, 4, 5, and when RECENTLY IRRADIATED
FUEL is being handled in the secondary containment, or during
operations with a potential for draining the reactor vessel.

With the requirements of the above specification not satisfied:

a.

SURVEJLLANCE REQUIREMENTS — s

In OPERATIONAL CONDITION 1, 2, or 3, be in at least HOT SHUTDOWN
within 12 hours and in COLD SHUTDOWN within the next 24 hours.

In OPERATIONAL CONDITION 4 or 5, declare the RHRSW system and the .
emergency service water system inoperable and take the ACTION
required by Specifications 3.7.1.1 and 3.7.1.2.

When RECENTLY IRRADIATED FUEL is being handled in the secondary
containment, or during operations with a potential for draining the
reactor vessel, declare the emergency service water system
inoperable and take the ACTION required by Specification 3.7.1.2.
The provisions of Specification 3.0.3 are not applicable.

4.7.1.3 The spray pond shall be determined OPERABLE:

a.
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By verifying the pond water level to be greater than its limit
at least once per 24 hours.

By verifying the water surface temperature (within the upper two feet
of the surface) to be less than or equal to 88°F:

1. at least once per 4 hours when the spray pond temperature is
greater than or equal to 80°F; and

2. at least once per 2 hours when the spray pond temperature is
greater than or equal to 85°F; and

3. at least once per 24 hours when the spray pond temperature
is greater than 32°F.

By verifying all piping above the frost line is drained:

1. within one (1) hour after being used when ambient air
temperature is below 40°F; or

2. when ambient air temperature falls below 40°F if the piping
has not been previously drained.
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PLANT SYSTEMS
3/4,7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM

LIMITING CONDITION FOR_OPERATION

3.7.2 Two independent control room emergency fresh air supply system subsystems
shall be OPERABLE.

APPLICABILITY: A11 OPERATIONAL CONDITIONS and when RECENTLY IRRADIATED FUEL is

being handied in the secondary containment, or during operations
with a potential for draining the reactor vessel.

ACTION:
a. In OPERATIONAL CONDITION 1, 2, or 3:
1. With the Unit 1 diesel generator for one control room emergency

fresh air supply subsystem inopz-zble for more than 30 days, be
in at least HOT SHUTDOWN witn‘n =re next 12 hours and in COLD

SHUTDOWN within the followinz 2 ruurs. The provisions of
Specification 3.0.4 are not s::'.zedle,

2. With one control room emergs+ . -+ air supply subsystem
inoperable, restore the innne- :r . ~ubsystem to OPERABLE status
within 7 days, or be in at ‘--: ¢ -°7 SHUTDOWN within the next
12 hours and in COLD SHUTGO«w » -+ the following 24 hours,.

3. With one control room emerza- . -+ air supply subsystem
inoperable and the other cuin:- - = emergency fresh air supply
subsystem with an inoperati:- - .- | aiesel generator, restore
the inoperable subsystem t- " +-- > :.: status or restore the Unit 1
diesel generator to OPERAE.: -:-. «ithin 72 hours, or be in at
least HOT SHUTDOWN within i+ --.- .. hours and in COLD SHUTDOWN
within the following 24 hru-

4, With the Unit 1 diesel ger«::.* + - + pboth control room emergency
fresh air supply subsystem. .+ :.:.:ia for more than 72 hours,
be in at least HOT SHUTDOWh ~ <+ - <r& next 12 hours and in
COLD SHUTDOWN within the ¢t s »: < hours.

b. In OPERATIONAL CONDITION 4, 5 or we+.r -: i4TLY IRRADIATED FUEL is being

handled in the secondary containme--. -+ turing operations with a

' potential for draining the reactor .. .= :

1. With one control room emergerc. -rach air supply subsystem
inoperable, restore the inoperanie cubsystem to OPERABLE status
within 7 days, or initiate and maintain operation of the
OPERABLE subsystem in the radiation isolation mode of operation.

2. With both both control room emergency fresh air supply subsystem
inoperable, suspend handling of RECENTLY IRRADIATED FUEL in the
secondary containment and operations with a potential for draining
the reactor vessel. The provisions of Specification 3.0.3 are not
applicable.
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PLANT SYSTEMS

SURVETLLANCE REQUIREMENTS (Continued)

2.

Verifying within 31 days after removal that a laboratory analysis
of a representative carbon sample obtained in accordance with
Reguiatory Position C.6.b of Regulatory Guide 1.52, Revision 2,
March 1978, shows the methyl iodide penetration of less than 10%
when tested in accordance with ASTM D3803-1989 at a temperature
of 30°C (86°F) and a relative humidity of 70%.

Verifying a subsystem flow rate of 3000 cfm % 10% during subsystem
operation when tested in accordance with ANSI N510-1980.

d. After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal that a laboratory analysis of a repre-
sentative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978,
shows the methyl iodide penetration of less than 10% when tested
in accordance with ASTM D3803-1989 at a temperature of 30°C (86°F)
and a relative humidity of 70%.

e. At least once per 24 months by:

1.
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Verifying that the pressure drop across the combined prefilter,
upstream and downstream HEPA filters, and charcoal adsorber banks
is less than 6 inches water gauge while operating the subsystem
at a flow rate of 3000 cfm %= 10%; verifying that the prefilter
pressure drop is less than 0.8 inch water gauge and that the
pressure drop across each HEPA is less than 2 inches water gauge.

Verifying that on each of the below chlorine isolation mode
actuation test signals, the subsystem automatically switches
to the chlorine isolation mode of operation and the isolation
valves close within 5 seconds:

a) Qutside air intake high chlorine, and
b) Manual initiation from the control room.

Verifying that on manual initiation from the control room, the
subsystem switches to the radiation isolation mode of operation
and the control room is maintained at a positive pressure of at
least 1/8 inch water gauge relative to the turbine enclosure and
auxiliary equipment room and outside atmosphere during subsystem
operation with an outdoor air flow rate less than or equal to 525
ctm.
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ELECTRICAL POWER SYSTEMS

R - SHUTDQWN

LIMITING CONDITION FOR OPERATION

3.8.1.2 As a minimum, the following A.C. electrical power sources shall be
OPERABLE:

a. One circuit between the offsite transmission network and the onsite
Class 1E distribution system, and

b. Two diesel generators each with:
. 1. A day fuel tank containing a minimum of 200 gallons of fuel.
2. A fuel storage system containing a minimum of 33,500 gallons
of fuel.
3. A fuel transfer pump.

APPLICABILITY: OPERATIONAL CONDITIONS 4, 5, and when RECENTLY IRRADIATED FUEL
is being handled in the secondary containment, or during
operations with a potential for draining the reactor vessel.

a. With less than the above required A.C. electrical power sources

OPERABLE, suspend CORE ALTERATIONS, handling of RECENTLY IRRADIATED
FUEL in the secondary containment, operations with a potential for

“draining the reactor vessel and crane operations over the spent fuel
storage pool when fuel assemblies are stored therein. 1In addition,
when in OPERATIONAL CONDITION 5 with the water level less than 22
feet above the reactor pressure vessel flange, immediately initiate
corrective action to restore the required power sources to OPERABLE
status as soon as practical.

b. The provisions of Specification 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4.8.1.2 At least the above required A.C. electrical power sources shall be
demonstrated OPERABLE per Surveillance Requirements 4.8.1.1.1, 4.8.1.1.2,
and 4.8.1.1.3.
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TRICAL POWER SYST

D.C. SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.2.2 As a minimum, two of the following four divisions of the D.C.
electrical power sources system shall be OPERABLE with:

a. Division 1, Consisting of:
1. 125-Vo1t Battery 2A1 (2A1D101).
2. 125-Volit Battery 2A2 (2A2D101).
3. 125-Volt Battery Charger 2BCAl1 (2A1D103).
4 125-Volt Battery Charger 2BCA2 (2A2D103).

Division 2, Consisting of:

1 125-Volt Battery 2B1 (2B1D101).

2. 125-Volt Battery 2B2 (2B2D101).

3. 125-Vol1t Battery Charger 2BCB1 (2B1D103).
4 125-Volt Battery Charger 2BCB2 (2B2D103).
D
1
2

jvision 3, Consisting of:
125-Vo1t Battery 2C (2CD101).
125-Volt Battery Charger 2BCC (2CD103).

Division 4, Consisting of:
1. 125-Volt Battery 2D (2DD101).
2 125-Volt Battery Charger 2BCD (2DD103).

APPLICABTLITY: OPERATIONAL CONDITIONS 4, 5, and when RECENTLY IRRADIATED FUEL is
being handled in the secondary containment, or during operations with
a potential for draining the reactor vesse]

ACTION:
a. With one or two required battery chargers on one required division
inoperable:

1. Restore battery terminal voltage to greater than or equal to the
minimum established float voltage within 2 hours,

2. Verify associated Division 1 or 2 float current < 2 amps, or Division
3 or 4 float current <1 amp within 18 hours and once per 12 hours
thereafter, and

3. Restore battery charger(s) to OPERABLE status within 7 days.
b. With one or more required batteries inoperable due to:
1. One or two batteries on one division with one or more battery cells
float voltage < 2.07 volts, perform 4.8.2.1.a.1 and 4.8.2.1.a.2

within 2 hours for affected battery(s) and restore affected cell(s)
voltage > 2.07 volts within 24 hours.
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ELECTRICAL POWER SYSTEMS
LIMITING CONDITION FOR OPERATION

ACTION:
2.

(Continued)

Division 1 or 2 with float current > 2 amps, or with Division 3 or 4
with float current > 1 amp, perform 4.8.2.1.a.2 within 2 hours for
affected battery(s) and restore battery float current to within 1imits
within 18 hours.

One or two batteries on one division with one or more celils
electrolyte level less than minimum established design limits, if
electrolyte level was below the top of the plates restore electrolyte
level to above top of plates within 8 hours and verify no evidence of
leakage(*) within 12 hours. 1In all cases, restore electrolyte level
to greater than or equal to minimum established design limits within

31 days.

One or two batteries on one division with pilot cell electrolyte
temperature less than minimum established design limits, restore
battery pilot cell temperature to greater than or equal to minimum
established design 1imits within 12 hours.

Batteries in more than one division affected, restore battery
parameters for all batteries in one division to within limits within

2 hours.

(i) Any battery having both (Action b.1) one or more battery cells
float voltage < 2.07 volts and (Action b.2) float current not
within Timits, and/or

(ii) Any battery not meeting any Action b.1 through b.5,
Restore the battery parameters to within limits within 2 hours.

With the requirements of Action a. and/or Action b. not met, or

With Tess than two divisions of the above required D.C. electrical power
sources OPERABLE for reasons other than Actions a. and/or b.,

Suspend CORE ALTERATIONS, handling of RECENTLY IRRADIATED FUEL in the
secondary containment and operations with a potential for draining the reactor

vessel.

The provisions of Specification 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4.8.2.2 At least the above required batteEies and chargers shall be demonstrated
OPERABLE per Surveillance Requirement 4.8.2.1.

(*)

Contrary to the provisions of Specification 3.0.2, if electrolyte level was
below the top of the plates, the verification that there is no evidence of
leakzge is required to be completed regardless of when electrolyte level is

restored.
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ELECTRICAL POWER

SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

c)

125-V DC Distribution Panels:

2. Unit 2 Division 2, Consisting of:

a) 250-V DC Fuse Box:
b) 250-V DC Motor Control Centers:
c) 125-V DC Distribution Panels:
3 Unit 2 Division 3, Consisting of:
a) 125-V DC Fuse Box:
b) 125-V DC Distribution Panels:
4 Unit 2 Division 4, Consisting .-v:
a) 125-V DC Fuse Box:
b) 125-V DC Distribution Pa-.
5 Unit 1 and Common Division :.
a) 250-V DC Fuse Box:
b) 125-V DC Distribution ;- -
6. Unit 1 and Common Divisior ',
a) 250-V DC Fuse Box:
b) 125-V DC Distributiar, 4.
7. Unit 1 and Common Division 2,
a) 125-V DC Fuse Box:
b) 125-V DC Distribution ®u-.
8. Unit 1 and Common Division .
a) 125-V DC Fuse Box:
b) 125-V DC Distribution Pan«!-:
APPLICABILITY:
ACTION

OPERATIONAL CONDITIONS 4, 5, and when RECENTLY IRRADIATED FUEL

1ing of:

-2 ing of:

2'ng of:

t‘ng of:

2PPAl
2PPA2
2PPA3

2FB

2DB-1
20DB-2
2PPB1
2PPB2
2PPB3

2FC

2PPC1
2PPC2
2PPC3

2FD

2PPD1
2PPD2
2PPD3

1FA
1PPAl
1PPA2

1FB
1PPB1
1PPB2

1FC
1PPC1
1PPC2

1FD
1PPD1
1PPD2

(2AD102)
(2AD501)
(2AD162)

(28D105)
(200202)
(20D203)
(2BD102)
(28D501)
(2BD162)

(2CD105)
(2CD102)
(2CD501)
(2CD162)

(2DD105)
(20D102)
(2DD501)
(2DD162)

(1AD105)
(1AD102)
(1AD501)

(1BD105)
(18D102)
(18D501)

(1CD105)
(1CD102)
(1CD501)

(1DD105)
(1DD102)
(10D501)

is being handled in the secondary containment, or during
operations with a potential for draining the reactor vessel.

a. With less than two divisions of the above required Unit 2 A.C.

distribution systems energized, suspend CORE ALTERATIONS, handling of
RECENTLY IRRADIATED FUEL in the secondary containment and operations

with a potential for draining the reactor vessel.
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ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR QPERATION (Continued)

ACTION: (Continued)

b. With less than two divisions of the above requir