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March 29, 2010

Mr. Biff Bradley, Director
Risk Assessment
Nuclear Energy Institute
Suite 400
1776 I Street, NW
Washington, DC 20006-3708

SUBJECT: FINAL SAFETY EVALUATION FOR NUCLEAR ENERGY INSTITUTE TOPICAL
REPORT WCAP-16294-NP, REVISION 0, "RISK-INFORMED EVALUATION OF
CHANGES TO TECHNICAL SPECIFICATION REQUIRED ENDSTATES FOR
WESTINGHOUSE NSSS [NUCLEAR STEAM SUPPLY SYSTEM] PWRs
[PRESSURIZED WATER REACTORS]," AUGUST 2005 (TAC NO. MD5134)

Dear Mr. Bradley:

By letter dated September 9, 2005, as supplemented by letters dated December 12, 2007, and
November 26, 2008, Nuclear Energy Institute (NEI) submitted Topical Report (TR) WCAP-
16294-NP, Revision 0, "Risk-Informed Evaluation Of Changes To Technical Specification
Required Endstates For Westinghouse NSSS PWRs," to the U.S. Nuclear Regulatory
Commission (NRC) staff. By letter dated December 10, 2009, an NRC draft safety evaluation
(SE) regarding our approval of TR WCAP-16294-NP, Revision 0, was provided for your review
and comment. By letter dated January 12, 2010, the NEI commented on the draft SE. The
NRC staffs disposition of NEI's comments on the draft SE are discussed in Enclosure 2.

The NRC staff has found that TR WCAP-16294-NP, Revision 0, isacceptable for referencing in
licensing applications for Westinghouse designed pressurized water reactors to the extent
specified and under~the limitations delineated in the TR and in the enclosed final SE. The final
SE defines the basis for our acceptance of the TR.

Our acceptance applies only to material provided in the subject TR. We do not intend to repeat
our review of the acceptable material described in the TR. When the TR appears as a
reference in license applications, our review will ensure that the material presented applies to
the specific plant involved. License amendment requests that deviate from this TR will, be
subject to a plant-specific review in accordance with applicable review standards.

In accordance with the guidance provided on the NRC website, we request that NEI publish an
accepted version of this TR within three months of receipt of this letter. The accepted version
shall incorporate this letter and the enclosed final SE after the title page. Also, the accepted
version must contain historical review information, including NRC requests for additional
information (RAI) and your responses after the title page. The accepted version shall include
an "-A" (designating accepted) following the TR identification symbol.
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B. Bradley -2-

As an alternative to including the RAIs and RAI responses behind the title page, if changes to
the TR were provided to the NRC staff to support the resolution of RAI responses, and the NRC
staff reviewed and approved those changes as described in the RAI responses, there are two
ways that the accepted version can capture the RAIs:

1. The RAIs and RAI responses can be included as an Appendix to the accepted version.

2. The RAIs and RAI responses can be captured in the form of a table (inserted after the final
SE) which summarizes the changes as shown in the approved version of the TR. The table
should reference the specific RAIs and RAI responses which resulted in any changes, as shown
in the accepted version of the TR.

If future changes to the NRC's regulatory requirements affect the acceptability of this TR, NEI
and/or licensees referencing it will be expected to revise the TR appropriately, or justify its
continued applicability for subsequent referencing.

Sincerely,

IRA/

Thomas B. Blount, Deputy Director
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No.: 689

Enclosures:
1. Final SE
2. Resolution of NEI Comments

cc w/encl: See next page
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FINAL SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

TOPICAL REPORT WCAP-16294-NP, REVISION 0, "RISK-INFORMED EVALUATION OF

CHANGES TO TECHNICAL SPECIFICATION REQUIRED ENDSTATES FOR

WESTINGHOUSE NSSS [NUCLEAR STEAM SUPPLY SYSTEMI PWRs [PRESSURIZED

WATER REACTORSi," NUCLEAR ENERGY INSTITUTE

PROJECT NO. 689

1.0 INTRODUCTION AND BACKGROUND

By letter dated September 9, 2005 (Reference 1), the Nuclear Energy Institute (NEI) submitted
topical report (TR) WCAP-16294, Rev. 0, "Risk-informed Evaluation of Changes to Technical
Specification Required Action Endstates for Westinghouse NSSS PWRs" (Reference 2), for
U.S. Nuclear Regulatory Commission (NRC) staff review and approval. The NRC staff issued
requests for additional information (RAI) to NEI, by letters dated June 13, 2007 (Reference 3)
and October 23, 2008 (Reference 4). Subsequently, by letters dated December 12, 2007
(Reference 5), November 26, 2008 (Reference 6), and November 20, 2009 (Reference 21) the
NEI submitted its response, accompanied by proposed markups to TR WCAP-16294-NP. The
November 20, 2009, letter contains revisions to the TS and Bases, and additional markups of
TR WCAP-16294-NP.

The proposed risk-informed TS changes are intended to maintain or improve safety while
reducing unnecessary burden and to make TS requirements consistent with the Commission's
other risk-informed regulatory requirements. TR WCAP-1 6294-NP identifies and evaluates new
TS Required Action end states for a number of TS Limiting Conditions for Operation (LCOs),
using a risk-informed approach, consistent with Regulatory Guides 1.174 and 1.177
(References 7 and 8). The end states are currently defined based on placing the unit into a
Mode or condition in which the TS LCO is not applicable. Mode 5 is the current endstate for
LCOs that are applicable in Modes 1 through 4. The risk of the transition from Mode 1 to Modes
4 or 5 depends on the availability of alternating current (AC) sources. During the realignment
from Mode 4 to Mode 5, there is an increased potential for loss of shutdown (SD) cooling and
loss of inventory events. Decay heat removal following a loss of offsite power event in Mode 5
is dependent on AC power for SD cooling whereas, in Mode 4, the turbine-driven auxiliary
feedwater pump will be available. Therefore, transitioning to Mode 5 is not always the
appropriate endstate from a risk perspective. Thus, for specific TS conditions, this TR justifies
Mode 4 as an acceptable alternate endstate to Mode 5. The proposed change to the TSs would
allow time to perform short-duration repairs which would otherwise necessitate exiting the
original Mode of operation. The Mode 4 TS end state is applied, and risk is assessed and
managed in accordance with 10 CFR 50.65. Modified end states are limited to conditiOns
where: (1) entry into the shutdown mode is for a short interval, (2) entry is initiated by
inoperability of a single train of equipment or a restriction on a plant operational parameter,
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unless otherwise stated in the applicable TS, and (3) the primary purpose is to correct the
initiating condition and return to power operation as soon as is practical.

1.1 Proposed Action

As summarized in the following table, the requested TS changes would permit an end state of
hot shutdown (Mode 4) rather than an end state of cold shutdown (Mode 5) for the following TS
action requirements that are contained in STS.

Proposed Changes To End States

TS Condition Title

3.3.2-B Engineered Safety Feature Actuation System Instrumentation
3.3.2-C
3.3.2-K

3.3.7-C Control Room Emergency Filtration SystemActuation Instrumentation

3.3.8-D Fuel Building Air Cleanup System Actuation Instrumentation

3.4.13-B RCS Operational Leakage

3.4.14-B RCS Pressure Isolation Valve Leakage

3.4.15-E RCS Leakage Detection Instrumentation

3.5.3-C Emergency Core Cooling System (ECCS) - Shutdown

3.5.4-C Refueling Water Storage Tank

3.6.4A-B Containment Pressure (Atmospheric, Dual, and Ice Condenser) *

3.6.4B-B Containment Pressure (Subatmospheric) *

3.6.5A-B Containment Air Temperature (Atmospheric and Dual) *

3.6.5B-B Containment Air Temperature (Ice Condenser) *

3.6.5C-B Containment Air Temperature (Subatmospheric) *

3.6.6A-B Containment Spray andCooling Systems (Atmospheric and Dual)
3.6.6A-E

3.6.6B-F Containment Spray and Cooling Systems (Atmospheric and Dual)

3.6.6C-B Containment Spray System (Ice Condenser)

3.6.6D-B Quench Spray System (Subatmospheric)

3.6.6E-F Recirculation Spray System (Subatmospheric)

3.6.7-B Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)

3.6.8-B Shield Building (Dual and Ice Condenser) *

3.6.11-B Iodine Cleanup System (Atmospheric and Subatmospheric)

3.6.12-B Vacuum Relief Valves (Atmospheric and Ice Condenser)

3.6.13-B Shield Building Air Cleanup System (Dual and Ice Condenser)

3.6.14-B Air Return System (Ice Condenser)

3.6.15-B Ice Bed (Ice Condenser) *

3.6.16-D Ice Condenser Doors (Ice Condenser) *

3.6.17-C Divided Barrier Integrity (Ice Condenser) *
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Proposed Changes To End States

TS Condition Title

3.6.18-C Containment Recirculation Drains (Ice Condenser)

3.7.7-B Component Cooling Water System

3.7.8-B Service Water System

3.7.9-C Ultimate Heat Sink

3.7.10-C Control Room Emergency Filtration System

3.7.11-B Control Room Emergency Air Temperature Control System

3.7.12-C ECCS Pump Room Exhaust Air Cleanup System

3.7.13-C Fuel Building Air Cleanup System

3.7.14-C Penetration Room Exhaust Air Cleanup System

3.8.1-G Alternating Current (AC) Sources - Operating
3.8.4-D Direct Current (DC) Sources - Operating

3.8.7-B Inverters - Operating

3.8.9-D Distribution Systems - Operating
* As noted in the November 26, 2008, letter from the NEI, the proposed endstate changes to these TS
were withdrawn and the TR WCAP-I 6294-NP will be revised to delete the discussions associated with
these proposed changes.

In addition to the items noted in the above table, the NRC staff also reviewed 64.22a,
"Recirculation Fluid pH Control System."

The request is limited to inoperability of a single train of equipment or a restriction on a plant
operational parameter, unless otherwise stated in the applicable technical specification, and the
primary purpose is to correct the inoperable component(s) and return to power operation as
soon as is practical.

1.2 Related NRC Actions

Similar Topical Reports (TR) have been reviewed and approved by the NRC staff for three other
plant types. Specifically, TR CE-NPSD-1 186 for the Combustion Engineering Owners' Group
(CEOG) was approved on July 17, 2001 (Reference 10), TR NEDC-32988 for the Boiling Water
Reactor Owners' Group (BWROG) was approved on September 27, 2002 (Reference 11), and
TR BAW-2441 for the Babcock and Wilcox Owners' Group (BWOG) was approved on
August 25, 2006 (Reference 12).
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2.0 REGULATORY EVALUATION

The regulatory requirements and guidance which the NRC staff considered in its review of TR
WCAP-16294-NP, Revision 0 are as follows:

Title 10 of the Code of Federal Regulations (10 CFR) Part 50 establishes the fundamental
regulatory requirements with respect to the domestic licensing of nuclear production and
utilization facilities.

Section 182a of the Atomic Energy Act requires applicants for nuclear power plant operating
licenses to include TS as part of the license. The TS ensure the operational capability of
structures, systems and components that are required to protect the health and safety of the
public. The Commission's regulatory requirements related to the content of the TS are
contained in 10 CFR Section 50.36, Technical specifications. That regulation requires that the
TS include items in the following specific categories: (1) safety limits, limiting safety systems
-settings, and limiting control settings; (2) limiting conditions for operation; (3) surveillance
requirements; (4) design features; and (5) administrative controls. 10 CFR 50.36(c)(2) Limiting
conditions for operation specifies the required end state for non-compliance with TS as: "When
a limiting condition for operation of a nuclear reactor is not met, the licensee shall shut down the
reactor or follow the remedial action permitted by the technical specification until the condition
can be met." However, the rule does not specify the particular requirements to be included in
plant TSs. The NRC staffs guidance as to the content of TS for Westinghouse plants is
established in NUREG-1431, Revision 3.0, "Standard Technical Specifications Westinghouse
Plants" (STS) (Reference 9).

10 CPR 50.46, "Acceptance Criteria for Emergency Core Cooling Systems for Light-Water
Nuclear Power Reactors," requires that the reactor must be provided with an emergency core
cooling system (ECCS) that must be designed so that its calculated cooling performance
following postulated loss-of-coolant accidents conforms to the criteria set forth in 10 CFR
50.46(b).

10 CFR 50.65(a)(4), "Requirements for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants", requires that "Before performing maintenance activities ... the licensee shall
assess and manage the increase in risk that may result from the proposed maintenance
activities. The scope of the assessment may be limited to structures, systems, and components
that a risk-informed evaluation process has shown to be significant to public health and safety."
Regulatory Guide (RG) 1.182 (Reference 13) provides guidance on implementing the provisions
of 10 CFR 50.65(a)(4) by endorsing a revised Section 11 to NUMARC 93-01 (Reference 14).
Section 11 states, "The assessment is required for maintenance activities performed during
power.operations or during shutdown." Planning and scheduling of maintenance activities
during shutdown should consider their impact on performance of key shutdown safety functions.

Appendix A, "General Design Criteria for Nuclear Power Plants," to 10 CFR Part 50 provides, in
part, the necessary design, fabrication, construction, testing, and performance requirements for
structures, systems, and components important to safety.

Criterion 16, "Containment Design", requires that reactor containment and associated systems
shall be provided to establish an essentially leak-tight barrier against the uncontrolled release of
radioactivity to the environment and to assure that the containment design conditions important
to safety are not exceeded for as long as postulated accident conditions require.
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Criterion 35, "Emergency Core Cooling", requires a system safety function shall be to transfer
heat from the reactor core following any loss of reactor coolant at a rate such that (1) fuel and
clad damage that could interfere with continued effective core cooling is prevented and (2) clad
metal-water reaction is limited to negligible amounts.

Criterion 38, "Containment Heat Removal" requires the establishment of a containment heat
removal system that will rapidly reduce containment pressure and temperature following any
loss-of-coolant accident. The containment heat removal system supports the containment
function by minimizing the duration and intensity of the pressure and temperature increase
following a loss-of-coolant accident thus lessening the challenge to containment integrity.
Meeting GDC 38 will help ensure that the containment can fulfill its role as the final barrier
against the release of radioactivity to the environment.

Criterion 41, 'Containment Atmosphere Cleanup", requires systems to control fission products,
hydrogen, oxygen, and other substances which may be released into the reactor containment
shall be provided as necessary to reduce, consistent with the functioning of other associated
systems, the concentration and quality of fission products released to~the environment following
postulated accidents, and to control the concentration of hydrogen or oxygen and other
substances in the containment atmosphere following postulated accidents to assure that
containment integrity is maintained.

Criterion 60, "Control of Releases of Radioactive Materials to the Environment", requires the
means to control the release of radioactive materials in gaseous and liquid effluents.

RG 1.174, "An Approach for Using Probabilistic Risk Assessment in Risk-Informed Decisions on
Plant-Specific Changes to the Licensing Basis," (Reference 7), describes a risk-informed
approach, acceptable to the NRC, for assessing the nature and impact of proposed permanent
licensing-basis changes by considering engineering issues and applying risk insights. This RG
also provides risk acceptance guidelines for evaluating the results of such evaluations.

RG 1.177, "An Approach for Plant-Specific, Risk-Informed Decisionmaking: Technical
Specifications," (Reference 8), describes an acceptable risk-informed approach specifically for
assessing proposed permanent AOT and Surveillance Test Interval TS changes. This RG also
provides risk acceptance guidelines for evaluating the results of such assessments. RG 1.177
identifies a three-tiered approach for the licensee's evaluation of the risk associated with a
proposed Completion Time (CT) TS change, as summarized below. Per RG 1.177, the
improved STS use the terminology "completion times" and "surveillance frequency" in place of
allowed outage time" and "surveillance test interval."

* Tier 1 assesses the risk impact of the proposed change in accordance with
acceptance guidelines consistent with the Commission's Safety Goal Policy
Statement, as documented in RG 1.174 and RG 1.177.

* Tier 2 identifies and evaluates any potential risk-significant plant equipment
outage configurations that could result if equipment, in addition to that associated
with the proposed license amendment, is taken out-of-service simultaneously, or
if other risk-significant operational factors, such as concurrent system or
equipment testing, are also involved. The objective of the Tier 2 evaluation is to
ensure that appropriate restrictions on risk-significant configurations associated
with the changes are in place.
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Tier 3 addresses the licensee's overall configuration risk management program
(CRMP) to ensure that adequate programs and procedures are in place for
identifying risk-significant plant configurations resulting from maintenance or
other operational activities and appropriate compensatory measures are taken to
avoid risk significant configurations that may not have been considered when the
Tier 2 evaluation was performed. The risk impact of out-of-service equipment
must be evaluated prior to performing any maintenance activity by the licensee.

General guidance for evaluating the technical basis for proposed risk-informed changes is
provided in Section 19.2, "Review of Risk Information Used to Support Permanent Plant-
Specific Changes to the Licensing Basis: General Guidance," of the NRC Standard Review Plan
(SRP), NUREG-0800 (Reference 15). Guidance on evaluating probabilistic risk assessment
(PRA) technical adequacy is provided in Section 19.1, "Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed Activities" (Reference 16). More
specific guidance related to risk-informed TS changes is provided in SRP Section 16.1, "Risk-
Informed Decision Making: Technical Specifications," (Reference 17), which includes CT
changes as part of risk-informed decision making.

In its ongoing program of improving TS, the NRC continues to consider methods to make use of
risk and reliability information for defining and improving generic TS requirements. The NRC
policy regarding the use of PRA technology is that the PRA methods and data should
complement the NRC's deterministic approach and supports its traditional defense-in-depth
philosophy. The PRA and associated analyses should be used to reduce unnecessary
conservatism associated with current regulatory requirements, regulatory guidance, license
commitments, and staff practices.

In implementing risk-informed decision making, Section 19.2 of the SRP states that a risk-
informed application should be evaluated to ensure that the proposed changes meet the
following key principles:

* The proposed Change meets the current regulations unless it is.explicitly related
to a requested exemption or rule change.

* The proposed change is consistent with the defense-in-depth philosophy.

* The proposed change maintains sufficient safety margins.

* When a proposed change results in an increase in core damage frequency (CDF)
or risk, the increases should be small and consistent with the intent of the
Commission's Safety Goal Policy Statement, and

The impact of the proposed change should be monitored using performance
measurement strategies.

Defense-in-depth and safety margins are fundamental safety principles on which the plant
design is based and cannot be compromised. Design basis accidents, safety margins and
defense-in-depth constitute a combination of postulated challenges and failure events that are
used in the plant design to demonstrate a safe plant response. Proposed changes must be
evaluated to determine their impact on defense-in-depth and safety margin.

In this TR, the proposed changes need to meet the defense-in-depth philosophy that consists of
the following elements:
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0 A reasonable balance among prevention of core damage, prevention of containment
failure, and consequence mitigation is preserved.

0 Over-reliance on programmatic activities to compensate for weaknesses in plant
design is avoided.

0 System redundancy, independence, and diversity are maintained commensurate
with the expected frequency and consequences of challenges to the system.

• Defenses against potential common cause failures are maintained and the potential
for introduction of new common cause failure mechanisms is assessed.

• Independence of physical barriers is not degraded.

* Defenses against human errors are maintained, and

• The intent of the General Design Criteria in 10 CFR Part 50, Appendix A, "General
Design Criteria for Nuclear Power Plants," is maintained.

3.0 TECHNICAL EVALUATION

The STS for Westinghouse plants defines the following six operational modes. Of specific
relevance to TR WCAP-16294-NP, Revision 0, are Modes 4 and 5:

* Mode 1 - Power operation. Reactivity condition is such that keff 1> 0.99 and thermal
power is greater than 5 percent of the rated thermal power.

• Mode 2- Startup - Reactivity condition is such that keff 0.99 and thermal power is < 5
percent of the rated thermal power.

* Mode 3 - Hot standby - Reactor reactivity condition is such that keff < 0.99 and the
average reactor coolant system (RCS) temperature is > 3500 F.

• Mode 4 - Hot shutdown - The average RCS temperature is greater than 200°F and less
than 3500F. The reactivity condition is such that keff < 0.99. The reactor vessel head
closure bolts are fully tensioned.

* Mode 5 - Cold shutdown - The average RCS temperature is less than or equal to 2000 F.
The reactor vessel head closure bolts are fully tensioned.

" Mode 6 - Refueling - The reactor in this mode is shut down and one or more reactor
vessel head closure bolts are less than fully tensioned.

1 The ratio of the number of thermal neutrons obtained at the end of the neutron cycle to the number of

those initiating the cycle is called the effective multiplication factor and is denoted by keff. It is a significant
parameter of the nuclear chain reaction because its value determines the rate of neutron level
multiplication.
If keff > 1, the reactor is supercritical; the neutron population, the fission rate, and energy production are
increasing exponentially.
If keff = 1, the reactor is critical; the neutron population is constant, as is the fission rate and the energy
production. The nuclear chain reaction is sustained and controlled.
If keff <1, the reactor is subcritical; the neutron population, the fission rate, and the energy production are
decreasing exponentially.
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End states for unit conditions are prescribed in the TS when Required Actions are not met or
cannot be met. The current TS actions require placing the unit in cold shutdown (Mode 5)
based on the expectation that this condition would result in the safest condition, since most
design basis accidents and transients either cannot physically occur during shutdown, or would
have significantly reduced plant impact and occur much less frequently due to the reduced
temperatures and pressures in the plant. Accidents and transients unique to shutdown
conditions were anticipated to be of less significance compared to the design bases events
applicable to power operation. However,.in the late 1980s and early 1990s, the NRC and
licensees recognized the potential significance of events occurring during shutdown conditions,
and guidance was issued to improve shutdown operation.

The requested change to the TSs is to allow a Mode 4 end state rather than a Mode 5 end state
for selected TS LCO actions. TR WCAP-16294-NP, Revision 0, provides a comparative
qualitative assessment of the availability of plant equipment for decay heat removal and
accident mitigation in Modes 4 and 5, and considers the likelihood and consequences of
initiating events which may occur in these modes. A quantitative risk assessment of operation
in these modes, including the risk associated with the transition from Mode 4 to Mode 5 and
then back to Mode 4 to support the return to service, is also provided using a shutdown and
transition PRA model developed to support the review of TR WCAP-16294-NP, Revision 0.

TR WCAP-1 6294-NP, Revision 0, concludes that the availability of SG heat removal capability
in Mode 4, and the avoidance of transitioning the plant to and from SDC, makes Mode 4 the
preferred endstate over Mode 5 for each of the proposed TS conditions being changed. This
conclusion is further supported by quantitative risk analyses which demonstrate a reduction in
plant risk by remaining in Mode 4 compared to the alternative of transitioning to and from Mode
5 in accordance with the existing TS requirements.

Both the qualitative and quantitative analyses of TR WCAP-16294-NP, Revision 0, support a
Mode 4 end state. This conclusion is primarily due to the availability of SG cooling in Mode 4
via the turbine-driven Auxiliary Feedwater (AFW) pump which is not reliant upon AC power,
compared to the use of SDC in Mode 5 which requires the availability of AC power. Further, the
transition risks associated with establishing SDC alignments and the resulting potential for loss
of inventory or loss of cooling events due to human error during such alignments are avoided by
remaining in Mode 4.

This general assessment is applied as the basis for changing the required endstate from Mode
5 to Mode 4 for those TSs which govern plant equipment that is not included in the PRA models,
supported by qualitative assessments of the plant impact of the unavailability of the TS
equipment. For those TS covering plant equipment that is included in the PRA models, a
quantitative risk assessment is also provided which assesses the comparative risk of completing
repairs in Mode 4 or proceeding to Mode 5 for repairs and then returning to Mode 4 for plant
startup, considering the available equipment for accident mitigation.

Changing the required endstate to Mode 4 will also result in increased unit availability by
decreasing the time of shutdown. The additional time required to transition to Mode 5 from
Mode 4 when shutting down and also to Mode 4 from Mode 5 when restarting can be eliminated
with the end state change. A typical time for the transition from Mode 4 to Mode 5 during
shutdown and from Mode 5 to 4 during startup is 24 hours. Therefore, this change will allow an
availability increase of 24 hours.

Changing the end states allows continued operation with the -LCO not met by removing the TS
requirement to exit the LCO Applicability. In this case the requirements of LCO 3.0.4.a would
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apply unless otherwise stated. LCO 3.0.4.a allows entry into a MODE or other specified
condition in the Applicability with the LCO not met when the associated ACTIONS to be entered
permit continued operation in the MODE or other specified condition in the Applicability for an
unlimited period of time. Compliance with Required Actions that permit continued operation of
the unit for an unlimited period of time in a MODE or other specified condition provides an
acceptable level of safety for continued operation. This is without regard to the status of the unit
before or after the MODE change. Therefore, in such cases, entry into a MODE or other
specified condition in the Applicability may be made in accordance with the provisions of the
Required Actions.

Thus, implementing modified end states requires adding a Note to the affected Required
Actions to prevent using the allowance of LCO 3.0.4.a when entering Mode 4 from Mode 5.
This is done to avoid unit operation in a condition that should be prohibited by TS since LCO
3.0.4.a allows entry into a mode or other specified condition in the Applicability when the
associated Actions to be entered permit continued operation in the Mode or other specified
condition in the Applicability for an unlimited period of time. Applying the allowance of LCO
3.0.4.a to modified end states was not analyzed in TR WCAP-1 6294; therefore, an appropriate
limitation is applied by the addition of Notes to the affected TS Required Actions (Reference 21).

3.1 Technical Analysis

This section provides the NRC staff evaluation of the impact of each proposed end state change
on defense-in-depth, and safety margins as applied to the corresponding safety systems. The
NRC staffs evaluation approves only the proposed changes to the standard technical
specifications as described below. The NRC staff finds that the TR used realistic assumptions
regarding the plant conditions and the availability of various mitigating systems in analyzing the
risks and considering the defense-in-depth and safety margins. Thus the NRC staff concludes
that the TR uses realistic assumptions to justify the change in the endstate. However, during
the proposed Mode 4 end state, due to the SI signal blockage and nonavailability of
accumulators, operator actions will be required to mitigate potential events.

During the proposed Mode 4 end state, risk is assessed and managed consistent with 10 CFR
50.65. The NRC staff's review is based on the knowledge of lower RCS pressure in Mode 4,
which reduces the severity of a LOCA, and limits any coolant inventory loss in the event of a
LOCA.

Finally, TR WCAP-16294 does not address entry into Mode 4 from Mode 5 when the Required
Actions are in effect. Such a mode change would be permissible since the revised actions
permit continued operation in Mode 4 for an unlimited period of time, and therefore transitioning
from Mode 5 to Mode 4 would be permissible using LCO 3.0.4.a of the Standard TS. Therefore,
a note is added to each affected LCO which identifies that the provisions of LCO 3.0.4.a are not
applicable to Mode 4 entry.

3.1.1 TS 3.3.2 - Engineered Safety Features Actuation System (ESFAS) Instrumentation

The ESFAS instrumentation initiates necessary safety systems, based on the set point for
selected unit parameters to protect against violating core design limits and the RCS pressure
boundary, and to mitigate accidents. The ESFAS instrumentation functions are listed in Table
3.3.2-1 of Reference 2.
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Function 1 .a Safety Injection - Manual Initiation and 1 .b. Safety Iniection - Automatic Loqic and
Actuation Relays.

Description: The safety injection (SI) system provides two primary functions: (1) Primary side
water addition to ensure maintenance or recovery of reactor vessel water level (covering the
active fuel for heat removal, clad integrity, and for limiting the peak clad temperature
to < 2200'F), and (2) Boration to ensure recovery and maintenance of shutdown margin
(keff < 1.0). These functions mitigate the effects of high energy line breaks both inside and
outside of containment.

Manual initiation causes actuation of all components in the same manner as any of the
automatic actuation signals. The automatic actuation logic and actuation relays must be
operable in Mode 4 to support system level manual initiation. The LCO for both Manual
Initiation and Automatic Actuation Logic and Actuation Relays requires that two trains shall be
operable.

Proposed Required Actions: For the Manual initiation, the end state for Required Action B.2.2 is
revised to be in Mode 4 in 60 hours instead of in Mode 5 in 84 hours and a Note is added
stating that LCO 3.0.4.a is not applicable when entering MODE 4.

For automatic logic and actuation relays, the end state for Required Action C.2.2 is revised to be
in Mode 4 in 36 hours if the inoperable train is not restored to operable status in 24 hours. A
Note is added to Required Action C.2.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: If one train is inoperable, the other train is available to initiate SI. A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup
core cooling is available via residual heat removal (RHR), there is increased time for operator
actions and mitigation strategies, and there is a lower overall risk than proceeding.to Mode 5.

If one channel is inoperable, the other channel is available for the operator to initiate SI. Placing
the unit in Mode 5 does not increase the instrumentation available for event mitigation.
Therefore, sufficient defense-in-depth is maintained when the end state is changed from Mode 5
to Mode 4.

NRC staff accepts the proposed change to revise Required Actions B.2.2 and C.2.2 so that the
plant would be allowed to remain in Mode 4, subject to LCO 3.0.4.a being not applicable for
entry into Mode 4.

Function 2.a Containment Spray - Manual Initiation, and 2.b. Containment Spray - Automatic
Actuation Logic and Actuation Relays

Description: The containment spray (CS) system provides three primary functions: (1) Lowers
containment pressure and temperature after a high-energy line break (HELB) in containment,
(2) Reduces the amount of radioactive iodine in the containment atmosphere, and (3) Adjusts
the pH of the water in the containment recirculation sump after a Loss of Coolant Accident
(LOCA). These functions are necessary to ensure the containment structure pressure
boundary, limit the radioactive iodine release to the environment in the event of failure of
containment structure, and minimize corrosion of the internal containment systems following a
LOCA.

The operator can initiate CS by simultaneously actuating two CS actuation switches in the same
train. Two switches are used to prevent inadvertent actuation of CS. Simultaneously actuating
the two switches in either train will start both trains of CS.
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There are two trains for automatic actuation. In Mode 4, adequate time is available to manually
actuate required components in the event of a design basis accident. However, because of the
large number of components actuated, actuation is simplified by the use of the manual actuation
push buttons. Automatic actuation logic and actuation relays must be operable in Mode 4 to
support system level manual initiation.

The LCO for manual Initiation requires that two channels per train and two. trains shall be
operable. The LCO for Automatic Actuation Logic and Actuation Relays requires that two trains
shall be operable.

Proposed Required Actions: For the Manual initiation, the end state for Required Action B.2.2
is revised to be in Mode 4 in 60 hours instead of in Mode 5 in 84 hours and a Note is added to
Required Action B.2.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

For automatic logic and actuation relays, the end state for Required Action C.2.2 is revised to be
in Mode 4 in 36 hours if the inoperable train is not restored to operable status in 24 hours. A
Note is added to Required Action C.2.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: If one channel or train is inoperable, the other train is available for the operator to
initiate CS. A cool down to Mode 4 places the unit in a state in which transients progress slower
than at power, backup core cooling is available via RHR, there is increased time for operator
actions, and there is a lower overall risk than proceeding-to Mode 5. In addition, the
containment, containment isolation valves, CS system, and containment cooling system are
available.

Placing the unit in Mode 5does not increase the instrumentation available for event mitigation.
In addition, the containment, containment isolation valves, CS System, and containment cooling
system are required to be operable in Mode 4. Therefore, sufficient defense-in-depth is
maintained when the end state is changed from Mode 5 to Mode 4.

The staff accepts the proposed amendment to revise Required Actions B.2.2 and C.2.2 so that
the plant would be allowed to remain in Mode 4, subject to LCO 3.0.4.a being not applicable for
entry into Mode 4.

Function 3.a (1) Containment Isolation, Phase A Isolation, Manual Isolation
Function 3.a (2) Containment Isolation, Phase A Isolation, Automatic Actuation Logic and
Actuation Relays
Function 3. b (1) Containment Isolation, Phase B Isolation, Manual Initiation
Function 3. b (2) Containment Isolation, Phase B Isolation, Automatic Actuation Logqic and
Actuation Relays

Description: Containment Isolation (CI) provides isolation of the containment atmosphere, and
all process systems that penetrate containment, from the environment. This function is
necessary to prevent or limit the release of radioactivity to the environment in the event of a
large break LOCA.

There are two separate Cl signals, Phase A and Phase B. The Phase A signal isolates all
automatically isolatable process lines, except component cooling water (CCW), at a relatively
low containment pressure. The Phase A Cl is actuated automatically by SI, or manually via the
automatic actuation logic. All process lines penetrating containment, with the exception of
CCW, are isolated.
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Phase B signal isolates CCW. Manual Phase B Cl is accomplished by the same switches that
actuate CS. When the two switches in either set are actuated simultaneously, Phase B CI and
CS will be actuated in both trains.

The LCO for 3.a (1) requires that two channels be operable. The LCO for 3.a (2) requires that
two trains be operable. The LCO for 3.b (1) requires that two channels per train and two trains
be operable. And, the LCO for 3.b (2) requires that two trains shall be operable.

Proposed Required Actions: For Functions 3.a (1), 3.b (1), the end state for Required Action
B.2.2 is revised to be in Mode 4 in 60 hours instead of in Mode 5 in 84 hours. For Functions
3.a (2) and 3.b (2), the end state for Required Action C.2.2 is revised to be in Mode 4 in 36
hours if the inoperable train is not restored to operable status in 24 hours. A Note is added to
Required Actions B.2.2 and C.2.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: If one channel is inoperable, the other channel is available to the operator to
initiate Cl. Two trains of automatic actuation logic are also available to actuate the CI
equipment. Placing the unit in Mode 5 does not increase the instrumentation available for event
mitigation. In addition, CI valves, CS system, and CCW systems are available in Mode 4.
Therefore, sufficient defense-in-depth is maintained when the end state is changed from Mode 5
to Mode 4 with LCO 3.0.4.a not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Actions B.2.2 and C.2.2 so that the
plant would be allowed to remain in Mode 4.

Function 7.a. Automatic Switchover to Containment Sump, Automatic Actuation Logic and
Actuation Relays.

Description: At the end of the injection phase of a LOCA, since the Refueling Water Storage
Tank (RWST) is nearly empty, and continued cooling must be provided by the ECCS to remove
decay heat, the source of water for the ECCS pumps is automatically switched to the
containment recirculation sump. This switchover must occur before the RWST empties to
prevent damage to RHR pumps and a loss of cooling capability. Switchover must not occur
before there is sufficient water in the containment sump to support Engineered Safety Feature
(ESF) pump suction. Also, early switchover must not occur to ensure that sufficient borated
water is injected from the RWST.

There are two trains for automatic actuation and the logic and actuation relays consist of the
same features and operate in the same manner as described in Function 1 .b. The LCO for this
function requires that two trains be operable.

Proposed Required Actions: For Function 7.a, the end state for Required Action C.2.2 is
revised to be in Mode 4 in 36 hours instead of in Mode 5 in 60 hours, if the inoperable train is
not restored to operable status within 24 hours. A Note is added to Required Action C.2.2
stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment: If one train is inoperable, the other train is available to initiate switchover to the
containment sump. In addition, the operator can perform the switchover manually. Placing the
unit in Mode 5 does not increase the instrumentation available for event mitigation.

Placing the unit in Mode 5 does not increase the instrumentation available for event mitigation.
Therefore, sufficient defense-in-depth is maintained when the end state~is changed from Mode 5
to Mode 4 with LCO 3.0.4.a not applicable for entry into Mode 4.
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The staff accepts the proposed change to revise Required Action C.2.2 so that the plant would
be allowed to remain in Mode 4.

Function 7.b and 7.c Automatic Switchover to Containment Sump - Refuelincq Water Storaqe
Tank (RWST) Level - Low Low Coincident With Safety Injection, and RWST Level - Low Low
Coincident With Safety Iniection and Coincident With Containment Sump Level - High

Description: During the injection phase of a LOCA, automatic switchover from RWST to the
containment sump occurs only if the RWST low low level signal is coincident with the SI. This
prevents accidental switchover during normal operation.

In some units, additional protection from spurious switchover is provided by requiring a
Containment Sump Level - High signal as well as RWST Level - Low Low and SI. This ensures
sufficient water is available in containment to support the recirculation phase of the accident. A
Containment Sump Level - High signal must be present, in addition to the SI signal and the
RWST Level - Low Low signal, to transfer the suction of the RIHR pumps to the containment
sump.

The RWST has four level transmitters. Units with containment sump level circuitry also have
four channels for the sump level instrumentation. The logic requires two out of four channels to
initiate the switchover from the RWST to the containment sump. The LCO for this function
requires that four channels be operable.

Proposed Required Actions: The end state for Required Action K.2.2 is revised to be in Mode 4
in 18 hours instead of Mode'5 in 42 hours if the inoperable channel is not restored to operable
status within 6 hours. A Note is added to Required Action K.2.2 stating that LCO 3.0.4.a is not
applicable when entering MODE 4.

Assessment: If one channel is inoperable, the other three channels are available to initiate
switchover to the containment sump. The fact that this protection feature is not fully operational
would make the operator to be prepared to address a unit transient requiring SI and
recirculation knowing that manual initiation of the switchover from RWST to the containment
sump may be required. Placement of the unit in Mode 5 does not increase the instrumentation
available for event mitigation."

The redundancy is such that a single channel failure and one channel being inoperable will not
defeat the initiation of switchover from the RWST to the containment sump. Therefore, sufficient
defense-in-depth is maintained when the end state is changed from Mode 5 to Mode 4 with LCO
3.0.4.a not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action K.2.2 so that the plant would
be allowed to remain in Mode 4.

3.1.2 TS 3.3.7 - Control Room Emergency Filtration System (CREFS) Actuation
Instrumentation

Description: The CREFS provides an enclosed control room environment from which the unit
can be operated following an uncontrolled release of radioactivity. During normal operation, the
Auxiliary Building Ventilation System provides control room ventilation. Upon receipt of an
actuation signal, the CREFS initiates filtered ventilation and pressurization of the control room.

The actuation instrumentation consists of redundant radiation monitors in the air intakes and
control room area. A high radiation signal from any of these detectors will initiate both trains of
the CREFS. The control room operator can also initiate the CREFS trains by manual switches
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in the control room. The CREFS is also actuated by a safety injection (SI) signal. The LCO for
this system requires that two channels be operable.

Proposed Required Actions: The end state for Required Action C.2 is to be in Mode 4 in 12
hours instead of in Mode 5 in 36 hours if the Required Action and associated CT for Condition A
or B are not met in Mode 1, 2, 3, or 4. A Note is added to Required Action C.2 stating that LCO
3.0.4.a is not applicable when entering MODE 4.

Assessment: The system design provides redundancy and defense in depth from the multiple
channels, trains, and functions available to actuate the CREFS. If one or two channels or trains
in one or more functions are inoperable, the Required Actions require one or both CREFS trains
to be placed in the emergency radiation protection mode of operation. This places the unit in a
conservative mode of operation. In the unlikely event that this is not accomplished and
Condition C is entered, the likelihood of an initiating event is not increased and placing the unit
in Mode 5 does not increase the instrumentation available for event mitigation. The system
design maintains sufficient defense-in-depth when the end state is changed from Mode 5 to
Mode 4 with LCO 3.0.4.a not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action C.2 so that the plant would be
allowed to remain in Mode 4.

3.1.3 TS 3.3.8 - Fuel Building Air Cleanup System (FBACS) Actuation Instrumentation

Description: The FBACS ensures that radioactive materials in the fuel building atmosphere
following a fuel handling accident [involving handling recently irradiated fuel] or a LOCA are
filtered and adsorbed prior to exhausting to the environment. The system initiates filtered
ventilation of the fuel building automatically following receipt of a high radiation signal (gaseous
or particulate) or following an SI signal. Initiation may also be performed manually as needed
from the main control room.

Each FBACS train is initiated by high radiation detected by a dedicated channel. Each of the
two available channels contains a gaseous and a particulate monitor. High radiation detected
by any monitor or an SI signal from the ESFAS initiates fuel building isolation and starts the
FBACS. The LCO requirements ensure that instrumentation necessary to initiate the FBACS is
operable. The LCO requires that the two trains and [two] channels shall be operable.

Proposed Required Actions: The end state for Required Action D.2 is to be in Mode 4 in 12
hours instead of in Mode 5 in 36 hours if the Required Action and associated CT for Condition A
or B are not met in Mode 1, 2, 3, or 4. A Note is added to Required Action D.2 stating that LCO
3.0.4.a is not applicable when entering MODE 4.

Assessment: If one or two channels or trains in one or more functions are inoperable, one or
both FBACS trains are to be placed in the emergency radiation protection mode of operation.
This accomplishes the actuation instrumentation function and places the unit in a conservative
mode of operation. In the unlikely event that this is not accomplished and Condition C is
entered, the likelihood of an initiating event is not increased and placing the unit in Mode 5 does
not increase the instrumentation available for event mitigation. The system design maintains
sufficient defense-in-depth when the end state is changed from Mode 5 to Mode 4 with LCO
3.0.4.a not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action D.2. so that the plant would be
allowed to remain in Mode 4.
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3.1.4 TS 3.4.13 - Reactor Coolant System (RCS) Operational Leakage

Description: The safety significance of RCS Leakage varies widely depending on its source,
rate, and duration. Therefore, detecting and monitoring reactor coolant leakage into the
containment area is necessary. A limited amount of leakage inside containment is expected
from auxiliary systems that cannot be made 100% leaktight. Leakage from these systems
should be detected, located, and isolated from the containment atmosphere, if possible, to not
interfere with RCS leakage detection.

This LCO deals with protection of the reactor coolant pressure boundary (RCPB) from
degradation and the core from inadequate cooling, in addition to preventing the accident
analyses radiation release assumptions from being exceeded.

RCS operational leakage shall be limited to:

a. No pressure boundary leakage,

b. 1 gpm unidentified leakage,

c. 10 gpm identified leakage, and

d. 1 gpm total primary to secondary leakage through all SGs, and

e. [500] gpd primary to secondary leakage through any one SG.

Proposed Required Actions: The end state for Required Action B.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT of Condition A
are not met, or pressure boundary leakage exists or primary to secondary leakage is not within
limit. A Note is added to Required Action B.2 stating that LCO 3.0.4.a is not applicable when
entering MODE 4.

Assessment: RCS leakage that is not large enough to be a small break LOCA should be
treated as an event leading to a controlled shutdown which is not modeled in the quantitative
risk analysis.

In Mode 4, the RCS pressure is significantly reduced and this reduces the leakage. All LOCA
mitigating systems with the exception of the accumulators are available and the RHR serves as
the backup to auxiliary feedwater for decay heat removal. If RCS operational leakage is not
within limits for reasons other than pressure boundary leakage or primary to secondary leakage
the leakage must be reduced to within the limit in 4 hours consistent with Required Action A.1.
If operational leakage is not restored to within the limit in 4 hours, in accordance with Required
Action A.1, or pressure boundary leakage exists, or primary to secondary leakage is not within
the limit, Required Actions B.1 and B.2 become applicable. Required Actions B.1 and B.2
require that the unit be placed in Mode 3 within 6 hours and Mode 4 within 12 hours. Thus, the
reactor must be brought to lower pressure conditions to reduce the severity of the leakage and
its potential consequence. The staff accepts the proposed change to revise Required Action B.2
so that the plant would be allowed to remain in Mode 4, subject to LCO 3.0.4.a being not
applicable for entry into Mode 4.

3.1.5 TS 3.4.14 - RCS Pressure Isolation Valve (PIV) Leakage

Description: 10 CFR 50.2, "Definitions," and 10 CFR 50.55a(c), "Codes and Standards" define
RCS PIVs as any two normally closed valves in series within the reactor coolant pressure
boundary (RCPB), which separate the high pressure RCS from an attached low pressure
system. The RCS PIV Leakage LCO allows RCS high pressure operation when leakage
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through these valves exists in amounts that do not compromise safety. This is true during
operation only when the loss of RCS mass through two series valves is determined by a water
inventory balance. A known component of the identified leakage before operation begins is the
least of the two individual leak rates determined for leaking series PIVs during the required
surveillance testing; leakage measured through one PIV in a line is not RCS operational
leakage if the other is leaktight.

The main purpose of this specification is to prevent overpressure failure of the low pressure
portions of the connecting systems. The leakage limit is an indication that the PIVs between the
RCS and the connecting systems are degraded or degrading. PIV leakage could lead to
overpressure of the low pressure piping or components. The failure consequences could be a
LOCA outside of containment, an unanalyzed accident that could degrade the ability for low
pressure injection.

Proposed Required Actions: The end state for Required Action B.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT of Condition A
are not met. A Note is added to Required Action B.2 stating that LCO 3.0.4.a is not applicable
when entering MODE 4.

Assessment: This TS limits RCS leakage because of the concern of over-pressurization of a
lower pressure system that can lead to an interfacing system LOCA. In Mode 4, the RCS
pressure is significantly reduced which reduces the PIV leakage. All LOCA mitigating systems
with the exception of the accumulators are available and RHR serves as the backup to auxiliary
feedwater for decay heat removal. Therefore, sufficient defense-in-depth is maintained when
the end state is changed from Mode 5 to Mode 4 with LCO 3.0.4.a not applicable for entry into
Mode 4.

The staff accepts the proposed change to revise Required Action B.2 so that the plant would be
allowed to remain in Mode 4.

3.1.6 TS 3.4.15 - RCS Leakage Detection. Instrumentation

Description: GDC 30 of Appendix A to 10 CFR 50, "Quality of reactor coolant pressure
boundary," requires means for detecting and, to the extent practical, identifying the location of
the source of RCS leakage. Leakage detection systems must have the capability to detect
significant RCPB degradation as soon after occurrence as practical to minimize the potential for
propagation to a gross failure. Thus, an early indication or warning signal is necessary to permit
proper evaluation of all unidentified RCS leakage.

The LCO requires that the following RCS leakage detection instrumentation be operable:

a. One containment sump (level or discharge flow) monitor,

b. One containment atmosphere radioactivity monitor (gaseous or particulate), and

c. One containment air cooler condensate flow rate monitor.

Proposed Required Actions: The end state for Required Action E.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT are not met.
A Note is added to Required Action E.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: If one function is inoperable, the other functions are available to provide an
indication of RCS leakage. In the unlikely event that Condition E occurs, the likelihood of an
initiating event is not increased, and placing the unit in Mode 5 does not increase the
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instrumentation available for detecting RCS leakage. Therefore, sufficient defense-in-depth is
maintained when the end state is changed from Mode 5 to Mode 4 with LCO 3.0.4.a not
applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action E.2 so that the plant would be
allowed to remain in Mode 4.

3.1.7 TS 3.5.3 - ECCS - Shutdown

Description: This TS is only applicable in Mode 4. In MODE 4, the required ECCS train
consists of two separate subsystems: centrifugal charging (high head) and RHR (low head)..
The ECCS flow paths consist of piping, valves, heat exchangers, and pumps such that water
from the RWST can be injected into the RCS following an accident. The LCO requires that one
ECCS train be operable.

Proposed Required Actions: Condition A is revised from "Required ECCS residual heat removal
(RHR) subsystem inoperable" to "Required ECCS train inoperable." Required Action A.1 is
reyised from "Initiate action to restore required ECCS RHR subsystem to OPERABLE status" to
"Initiate action to restore required ECCS train to OPERABLE status." This change allows the
unit to remain in Mode 4, rather than transitioning to Mode 5 with an inoperable ECCS high
head subsystem.

Assessment: The subsystems addressed by this TS are the ECCS RHR and ECCS High Head
subsystems which are both included in the quantitative risk evaluation (Reference 2). The
requested change in Action A.1 will enable the unit to remain in a Mode where steam generator
cooling is also available for decay heat removal.

Table 3.2.1 of this SE, shows that POS 4 CDP is approximately seven times greater than the
POS 3 CDP. Proceeding to Mode 5 does not significantly increase the protection available and
additional risk is introduced by switching from AFW cooling to RHR cooling. This supports
remaining in Mode 4 for this configuration rather than cooling down to Mode 5.

The proposed change to the Required Action A.1 end state does not change the operability
requirement for the ECCS. One train still must be operable in Mode 4. If one train of RHR is
inoperable, then remaining in Mode 4 provides core cooling from the AFW pumps with the
operable RHR pump as a backup. If both trains of RHR are inoperable, then the unit will remain
on AFW cooling while one train is restored. The probability of transients occurring that require
the ECCS are less likely in Mode 4 than at-power and the risk associated with transferring to
RHR cooling from AFW cooling is eliminated by remaining in Mode 4. Sufficient defense-in-
depth is maintained when the unit remains in Mode 4 rather than transitioning to Mode 5.
The staff accepts the proposed change to revise TS 3.5.3 so that the plant would be allowed to
remain in Mode 4.

3.1.8 TS 3.5.4 - Refueling Water Storage Tank (RWST)

Description: The RWST supplies borated water to the Chemical and Volume Control System
(CVCS) during abnormal operating conditions, to the refueling pool during refueling, and to the
ECCS and the Containment Spray System during accident conditions. The RWST supplies
both trains of the ECCS and the Containment Spray System through separate, redundant
supply headers during the injection phase of a LOCA recovery.

During normal operation in MODES 1, 2, and 3, the SI and RHR pumps are aligned to take
suction from the RWST. This LCO requires that the RWST be operable.
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Proposed Required Actions: The end state for Required Action C.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT are not met.
A Note is added to Required Action C.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: Since SI and recirculation may not be available due to an inoperable RWST, any
loss of inventory events that cannot be isolated can lead to core damage. From Table 3.2.1 of
this SE, remaining in Mode 4 (POS 3) instead of cooldown to Mode 5 (POS 4, upper portion of
Mode 5) reduces the CDP by more than a factor of 3. The primary accidents such as LOCAs
and SLBs are less likely to occur in Mode 4. Since control rods are inserted in Mode 4, the SLB
analysis assumption of the highest worth rod stuck is an unlikely scenario. In the lower part of
Mode 4 transients progress slower than at power, backup cooling is available via RHS and there
is increased time for operator action and mitigation strategies. Proceeding to Mode 5 may add
additional risk by switching from AFW cooling to RHR cooling. Based on Table 3.2.1 of this SE,
if RWST is inoperable, a shutdown to Mode 4 is appropriate.

In Mode 4, the transient conditions are less severe than at power so that variations in the
RWST parameters or other. reasons of inoperability are less significant. In addition, if the boron
concentration is low, the emergency boration equipment is likely to be available to increase the
RCS boron concentration. By changing the end state for Required Action C.2 to Mode 4, the
possibility of a loss of inventory event due to switching to RHR cooling is eliminated, reducing
the possibility that the RWST inventory would be required. Therefore, sufficient defense-in-
depth is maintained when the unit remains in Mode 4 rather than transitioning to Mode 5 with
LCO 3.0.4.a not applicable for entry into Mode 4.

The staff accepts the proposed change to revise TS 3.5.4 so that the plant would be allowed to
remain in Mode 4.

3.1.9 TS 3.6.6A, Containment Spray and Cooling Systems (Atmospheric and Dual) (Credit
taken for iodine removal by the Containment Spray System)

Description: The CS and containment cooling systems provide containment atmosphere
cooling to limit post accident pressure and temperature in containment to less than the design
values. Reduction of containment pressure and the iodine removal capability of the spray
reduce the release of fission product-radioactivity from containment to the environment, in the
event of a design basis accident, to within limits. The containment spray system consists of two
separate trains of equal capacity, each capable of meeting the design bases. Each train
includes a containment spray pump, spray headers, nozzles, valves, and piping. Each train is
powered from a separate ESF bus. The RWST supplies borated water to the CS system during
the injection phase of operation. In the recirculation mode of operation, CS pump suction is
transferred from the RWST to the containment sump(s).

Two trains of containment cooling, each of sufficient capacity to supply 100% of the design
cooling requirement, are provided. Each train of two fan units is supplied with cooling water
from a separate train of service water (SW). Air is drawn into the coolers through the fan and
discharged to the steam generator compartments, pressurizer compartment, instrument tunnel,
and outside the secondary shield in the lower areas of containment. Containment Cooling
systems are not credited with iodine removal. The LCO requires that two containment spray
trains and [two] containment cooling trains shall be operable.
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Proposed Required Actions: To revise the end state for Required Action B.2 to be in Mode 4 in
54 hours, and revise the end state for Required Action E.2 to be in Mode 4 in 12 hours. A Note
is added to Required Actions B.2 and E.2 stating that LCO 3.0.4.a is not applicable when
entering MODE 4.

Assessment: The CS and containment cooling systems are designed for accident conditions
initiated at full power. One train of each system satisfies the assumptions in the safety
analyses. One train of CS is required to satisfy assumptions regarding iodine removal. If one
train of either CS or containment cooling is inoperable the other train is available to mitigate the
accident along with both trains of the other system. If both trains of containment cooling are
inoperable, CS can serve as the cooling system and it also serves to remove iodine. Condition
F requires that if two CS trains are inoperable or any combination of three or more trains is
inoperable the plant must immediately enter LCO 3.0.3. The proposed changes to the TS
Bases were also reviewed as input to the TS changes. The requirements of GDC 38 will still be
met. On this technical basis, with LCO 3.0.4.a not applicable for entry into Mode 4, the NRC
staff finds the proposed change to be acceptable.

3.1.10 Technical Specification 3.6.6B - Containment Spray and Cooling Systems
(Atmospheric and Dual) (Credit not taken for iodine removal by the Containment
Spray System)

Description: The CS and containment cooling systems provide containment atmosphere
cooling to limit post accident pressure and temperature in containment to less than the design
values. One train of the CS will cause a reduction of containment pressure, in the event of a
design basis accident, to within limits.

The CS system consists of two separate trains of equal capacity, each capable of meeting the
design bases. Each train includes a CS pump, spray headers, nozzles, valves, and piping.
Each train is powered from a separate ESF bus. The RWST supplies borated water to the CS
system during the injection phase of operation. In the recirculation mode of operation, CS pump
suction is transferred from the RWST to the containment sump(s).

Two trains of containment cooling, each of sufficient capacity to supply 100% of the design
cooling requirement, are provided. Each train of two fan units is supplied with cooling water
from a separate train of SW. Air is drawn into the coolers through the fan and discharged to the
steam generator compartments, pressurizer compartment, instrument tunnel, and outside the
secondary shield in the lower areas of containment. The LCO requires that two CS trains and
[two] containment cooling trains shall be operable.

Proposed Required Actions: Revise the end state for Required Action F.2 to be in Mode 4 in 12
hours if the Required Action and associated CT of Condition A, B, C, D, or E not met. A Note is
added to Required Action F.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment: The CS and containment cooling systems are designed for accident conditions
initiated at full power. One train of each system satisfies the assumptions for containment
cooling in the safety analyses. If one train of either CS or containment cooling is inoperable the
other train is available to mitigate the accident along with both trains of the other system. If both
trains of containment cooling are inoperable, CS can serve as the cooling system. Condition G
requires that if any combination of three or more trains are inoperable the plant must
immediately enter LCO 3.0.3. The requirements of GDC 38 will still be met. On this technical
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basis, with LCO 3.0.4.a not applicable for entry into Mode 4, the NRC staff finds the proposed
change to be acceptable.

3.1.11 TS 3.6.6C, Containment Spray System, (Ice Condenser)

Description: The CS system provides containment atmosphere cooling to limit post accident
pressure and temperature in containment to less than the design values. Reduction of
containment pressure and the iodine removal capability of the spray reduce the release of
fission product radioactivity from containment to the environment, in the event of a design basis
accident.

Each train includes a CS pump, one CS heat exchanger, spray headers, nozzles, valves, and
piping. Each train is powered from a separate engineered safety feature (ESF) bus. The
RWST supplies borated water to the CS system during the injection phase of operation. In the
recirculation mode of operation, CS pump suction is transferred from the RWST to the
containment recirculation sump(s).

The diversion of a portion of the recirculation flow from each train of RHR to additional
redundant spray headers completes the CS system heat removal capability. Each RHR train is
capable of supplying spray coverage, if required, to supplement the CS system. The RHR
spray operation is initiated manually, when required by the emergency operating procedures,
after the ECCS is operating in the recirculation mode. The LCO requires that two CS trains
shall be operable.

Proposed Required Actions: Revise the end state for Required Action B.2 to be in Mode 4 in 54
hours if the Required Action and associated CT not met. A Note is added to Required Action
B.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment: The CS system is designed for accident conditions initiated at full power. One
train satisfies the assumptions in the safety analyses. One train of CS is required to satisfy
assumptions regarding iodine removal. If one train of CS is inoperable the other train is
available to mitigate the accident. The Ice Condenser is required to be operable and it is
designed to handle a heat load in excess of the initial blowdown of a design basis LOCA, or any
feedwater or steam line break event inside containment. An event in Mode 4 that releases
energy into containment will release far less energy than an event in Mode 1. The proposed
changes to the TS Bases were also reviewed as input to the TS change. The requirements of
GDC 38 will still be met. On this technical basis, with LCO 3.0.4.a not applicable for entry into
Mode 4, the NRC staff finds the proposed change to be acceptable.

3.1.12 TS 3.6.6D, Quench Spray (QS) System (Subatmospheric)

Description: The QS system is designed to provide containment atmosphere cooling to limit
post accident pressure and temperature in containment to less than the design values. The QS
system, operating in conjunction with the recirculation spray (RS) system, is designed to cool
and depressurize the containment structure to subatmospheric pressure in less than 60 minutes
following a design basis accident. Reduction of containment pressure and the iodine removal
capability of the spray limit the release of fission product radioactivity from containment to the
environment in the event of a design basis accident.
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The QS system consists of two separate trains of equal capacity, each capable of meeting the
design bases. Each train includes a spray pump, spray headers, nozzles, valves, and piping.
Each train is powered from a separate ESF bus. The RWST supplies borated water to the QS
system. The QS system is actuated either automatically by a containment High-High pressure
signal or manually. Each train of the QS system provides adequate spray coverage to meet the
system design requirements for containment heat and iodine fission product removal. The LCO
requires that two Quench Spray trains shall be operable.

Proposed Required Actions: Revise the end state for Required Action B.2 to be in Mode 4 in 12
hours if the Required Action and associated CT are not met. A Note is added to Required
Action B.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment: The QS system is designed for accident conditions initiated at power. One train
satisfies the assumptions in the safety analyses. In addition, the containment temperature and
pressure limits are set to account for the effects of an energy release during an event at full
power operation. Events, such as a LOCA or a secondary side break, are less likely in Mode 4
due to less severe thermal-hydraulic conditions. An event in Mode 4 that releases energy into
containment will release far less energy than an event in Mode 1. The requirements of GDC 38
will still be met. On this technical basis, with LCO 3.0.4.a not applicable for entry into Mode 4,
the NRC staff finds the proposed change to be acceptable.

•3.1.13 TS 3.6.6E, Recirculation'Spray (RS) System (Subatmospheric)

Description: The RS system, operating in conjunction with the QS system, is designed to limit
the post accident pressure and temperature in the containment to less than the design values
and to depressurize the containment structure to a subatmospheric pressure in less than 60
minutes following a design basis accident. The reduction of containment pressure and the
removal of iodine from the containment atmosphere by the spray limit the release of fission
product radioactivity from containment to the environment in the event of a design basis
accident.

The RS system consists of two separate trains of equal capacity, each capable of meeting the
design and accident analysis bases. Each train includes one RS subsystem outside
containment and one RS subsystem inside containment. Each subsystem consists of one 50%
capacity spray pump, one spray cooler, one 1800 coverage spray header, nozzles, valves,
piping, instrumentation, and controls. Each outside RS subsystem also includes a casing
cooling pump with its own valves, piping, instrumentation, and controls. The two outside RS
subsystems' spray pumps are located outside containment and the two inside RS subsystems'
spray pumps are located inside containment. Each RS train (one inside and one outside RS
subsystem) is powered from a separate ESF bus. Each train of the RS system provides
adequate spray coverage to meet the system design requirements for containment heat and
iodine fission product removal. The LCO requires that four RS subsystems [and a casing
cooling tank] shall be operable.

Proposed Required Actions: Revise the end state for Required Action F.2 to be in Mode 4 in 54
hours if the Required Action and associated CT not met. A Note is added to Required Action
F.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.
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Assessment: The RS system is designed for accident conditions initiated at power. One train
(two subsystems) satisfies the assumptions in the safety analyses. In addition, the containment
temperature and pressure limits are set to account for the effects of an energy release during an
event at full power operation. One train of RS is required to satisfy assumptions regarding
iodine removal. An event in Mode 4 that releases energy into containment will release far less
energy than an event in Mode 1. The proposed changes to the TS Bases were also reviewed
as input to the TS change. The requirements of GDC 38 will still be met. On this technical
basis, with LCO 3.0.4.a not applicable for entry into Mode 4, the NRC staff finds the proposed
change to be acceptable.

3.1.14 TS 3.6.7, Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and
Dual)

Description: The spray additive system is a subsystem of the CS system that assists in
reducing the iodine fission product inventory in the containment atmosphere resulting from a
design basis accident.

Radioiodine in its various forms is the fission product of primary concern in the evaluation of a
design basis accident. It is absorbed by the spray from the containment atmosphere. To
enhance the iodine absorption capacity of the spray, the spray solution is adjusted to an alkaline
pH that promotes iodine hydrolysis, in which iodine is converted to nonvolatile forms.

For an eductor feed system, the spray additive system consists of one spray additive tank that is
shared by the two trains of spray additive equipment. Each train of equipment provides a flow
path from the spray additive tank to a CS pump and consists of an eductor for each CS pump,
valves, instrumentation, and connecting piping. Each eductor draws the NaOH spray solution
from the common tank using a portion of the borated water discharged by the containment
spray pump as the motive flow. The eductor mixes the NaOH solution and the borated water
and discharges the mixture into the spray pump suction line.

For a gravity feed system, the spray additive system consists of one spray additive tank, two
parallel redundant motor operated valves in the line between the spray additive tank and the
RWST, instrumentation, and recirculation pumps. The NaOH solution is added to the spray
water by a balanced gravity feed from the additive tank through the connecting piping into a weir
within the RWST. There, it mixes with the borated water flowing to the containment spray pump
suction.

In MODES 1, 2, 3, and 4, a design basis accident (DBA) could cause a release of radioactive
material to containment requiring the operation of the Spray Additive System. The Spray
Additive System assists in reducing the iodine fission product inventory prior to release to the
environment. The LCO requires that the spray additive system shall be operable.

Proposed Required Actions: Revise the end state for Required Action B.2 to be in Mode 4 in 54
hours if the Required Action and associated CT not met. A Note is added to Required Action
F.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment: The TR justifies the proposed change by indicating "[e]vents, such as a LOCA or
a secondary side break, are less likely in Mode 4 due to the limited time in the mode and less
severe thermal-hydraulic conditions. Therefore, sufficient defense-in-depth is maintained when
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the end state is changed from Mode 5 to Mode 4." The TR also indicates that "proceeding to
Mode 5 does not increase the protection available".

CS will still be available to reduce the iodine fission product inventory in the containment.
Based on the lower reactor coolant system pressures and temperatures, the ability to maintain
the ECCS operation so the criteria of 10 CFR 50.46 are met, the CS systems and containment
cooling systems available to depressurize and reduce the airborne radioiodine in containment,
the NRC staff finds the proposed change acceptable, with LCO 3.0.4.a not applicable for entry
into Mode 4.

3.1.15, Item 6.4.22a Recirculation Fluid pH Control System

Description: Some Westinghouse NSSS plants have replaced the spray additive system with a
passive ECCS recirculation fluid pH control system. Although the TS for this system is not
contained in NUREG- 1431, the end state is Mode 5 if the system is inoperable, and the
Required Action and associated CT are not met. The system consists of baskets in the
containment sump with a specified amount of trisodium phosphate in each basket.

The trisodium phosphate dissolves when the containment sump level increases to the level of
the baskets. It is highly unlikely that all of the baskets would be empty; therefore, an inoperable
recirculation fluid pH control system would still provide some pH control. The justification for
changing the end state to Mode 4 for TS 3.6.7, "Spray Additive System," is also applicable to
the recirculation fluid pH control system, since they perform the same function.

The recirculation fluid pH control system TS currently requires the unit to be in Mode 3 in 6
hours and Mode 5 in 84 hours if the system is inoperable, and the Required Action and
associated CT are not met.

Proposed Required Actions: The Mode 5 end state is proposed to be changed to require the
unit to be in Mode 4 in 54 hours if the Required Action and associated CT are not met.

Assessment: The TR justifies the proposed change by indicating "[e]vents, such as a LOCA or
a secondary side break, are less likely in Mode 4 due to the limited time in the mode and less
severe thermal-hydraulic conditions. Therefore, sufficient defense-in-depth is maintained when
the end state is changed from Mode 5 to Mode 4." The TR also indicates that "proceeding to
Mode 5 does not increase the protection available." The TR also argues that it is highly unlikely
that all of the baskets would be empty; therefore, an inoperable recirculation fluid pH control
system would still provide some pH control.

CS will still be available to reduce the iodine fission product inventory in the containment.
Based on the lower reactor coolant system pressures and temperatures, the ability to maintain
the ECCS operation so the criteria of 10 CFR 50.46 is met, the CS systems and containment
cooling systems available to depressurize and reduce the airborne radioiodine in containment,
the NRC staff finds the proposed change acceptable.
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3.1.16 TS 3.6.11 - Iodine Cleanup System (ICS) (Atmospheric and Subatmospheric)

Description: The ICS functions together with the CS and cooling systems following a design
basis accident to reduce the potential release of radioactive material, principally iodine, from the
containment to the environment.

The ICS consists of two 100% capacity, separate, independent, and redundant trains. Each
train includes a heater, [cooling coils,] a prefilter, a demister, a high efficiency particulate air
(HEPA) filter, an activated charcoal adsorber section for removal of radioiodine, and a fan.
Ductwork, valves and/or dampers, and instrumentation also form part of the system. Each ICS
train is powered from a separate ESF bus and is provided with a separate power panel and
control panel. During normal operation, the containment cooling system is aligned to bypass
the ICS HEPA filters and charcoal adsorbers. For ICS operation following a design basis
accident, however, the bypass dampers automatically reposition to draw the air through the
filters and adsorbers. The LCO requires that two ICS trains shall be operable.

Proposed Required Actions: Revise the end state for Required Action B.2 to be in Mode 4 in 12
hours if the Required Action and associated CT are not met. A Note is added to Required
Action B.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment:

Function 1: Reduce the concentration of fission products released to the containment
atmosphere following a postulated accident.

For Condition A, one ICS train inoperable, seven days are allowed to restore the ICS train to
OPERABLE status. The TR requests that if Required Action A.1 cannot be accomplished within
the seven day limit, Required Action B.1 be revised to allow the unit to be in Mode 3 in six hours
and in Mode 4 in twelve hours. Two trains of containment spray and the second train of ICS will
be available for reduction of the concentration of fission products released to the containment
following a postulated accident. The requirements of GDC Criterion 41 will be met. On this
technical basis, with LCO 3.0.4.a not applicable for entry into Mode 4, the NRC staff finds the
proposed change to be acceptable.

3.1.17 TS 3.6.12, Vacuum Relief Valves (Atmospheric and Ice Condenser)

Description: The purpose of the vacuum relief lines is to protect the containment vessel against
negative pressure (i.e., a lower pressure inside than outside). Excessive negative pressure
inside containment can occur if there is an inadvertent actuation of containment cooling
features, such as the CS system. Multiple equipment failures or human errors are necessary to
cause inadvertent actuation of these systems.

The containment pressure vessel contains two 100% vacuum relief lines that protect the
containment from excessive external loading. The LCO requires that [two] vacuum relief lines
shall be operable.

Proposed Required Actions: Revise the end state for Required Action B.2 to be in Mode 4 in 12
hours if the Required Action and associated CT are not met. A Note is added to Required
Action B.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.
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Assessment:
Function 1: Protect the containment vessel against negative pressure (i.e., a lower pressure
inside than outside containment).

Excessive negative pressure inside containment can occur if there is an inadvertent actuation of
containment cooling features, such as the CS system. Excessive negative pressure in a dual
containment can cause structural damage to the steel pressure containment. For Condition A, if
one vacuum relief line is inoperable, 72 hours are allowed to restore the vacuum relief line to
OPERABLE status.

Most containment pressure vessels contain two 100% vacuum relief lines that protect the
containment from excessive external loading. This evaluation is applicable only for containment
designs with two or more vacuum relief lines. With one vacuum relief line inoperable there will
still be one vacuum relief line operable to provide protection for the containment pressure
vessel. On this technical basis, with LCO 3.0.4.a not applicable for entry into Mode 4, the NRC
staff finds the proposed change to be acceptable.

3.1.18 TS 3.6.13, Shield Building Air Cleanup System (SBACS) (Dual and Ice Condenser)

Description: The containment has a secondary containment called the shield building, which is
a concrete structure that surrounds the steel primary containment vessel. Between the
containment vessel and the shield building inner wall is an annular space that collects any
containment leakage that may occur following a LOCA. This space also allows for periodic
.inspection of the outer surface of the steel containment vessel.

The SBACS establishes a negative pressure in the annulus between the shield building and the
steel containment vessel. Filters in the system then control the release of radioactive
contaminants to the environment.

The SBACS consists of two separate and redundant trains. Each train includes a heater,
[cooling coils,] a prefilter, moisture separators, a HEPA filter, an activated charcoal adsorber
section for removal of radioiodines, and a fan. During normal operation, the shield building
cooling system is aligned to bypass the SBACS's HEPA filters and charcoal adsorbers. For
SBACS operation following a design basis accident, however, the bypass dampers
automatically reposition to draw the air through the filters and adsorbers. The LCO requires that
two SBACS trains shall be operable.

Proposed Required Actions: Revise the end state for Required Action B.2 to be in Mode 4 in 12
hours if the Required Action and associated CT are not met. A Note is added to Required
Action B.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment:
Function 1: Collect any containment leakage that leaks into the annular space (annulus)
between the shield building and the steel containment vessel following a LOCA.
Function 2: Filter any containment leakage from the annulus before release to the environment.

For Condition A, one SBACS train is inoperable, seven days are allowed to restore the SBACS
train to OPERABLE status. For both Function 1 and Function 2, a second train of SBCAS will
be available to collect any containment leakage from the annulus and to filter that containment
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leakage before release to the environment. The energy released to containment from a LOCA
will be lower than for the limiting design basis accident. The CS system, containment cooling
system (for a dual containment design) and ECCS will be available. The capability of these
systems will be well within their design basis should an event occur in Mode 4.

If two trains of SBACS are inoperable, LCO 3.0.3 applies since an associated ACTION for two
trains of SBACS inoperable is not provided. On this technical basis, with LCO 3.0.4.a not
applicable for entry into Mode 4, the NRC staff finds the proposed change acceptable.

3.1.19 TS 3.6.14, Air Return System (ARS) (Ice Condenser)

Description: The ARS is designed to assure the rapid return of air from the upper to the lower
containment compartment after the initial blowdown following a design basis accident. The
return of this air to the lower compartment and subsequent recirculation back up through the ice
condenser assists in cooling the containment atmosphere and limiting the post accident
pressure and temperature in containment to less than design values. The ARS provides post
accident hydrogen mixing in selected areas of containment. The ARS also functions, after all
the ice has melted, to circulate any steam still entering the lower compartment to the upper
compartment where the containment spray system can cool it.

The ARS consists of two separate trains of equal capacity, each capable of meeting the design
bases. Each train includes a 100% capacity air return fan, associated damper, and hydrogen
collection headers with isolation valves. The ARS fans are automatically started and the
hydrogen collection header isolation valves are opened by the containment pressure High-High
signal 10 minutes after the containment pressure reaches the pressure setpoint. The LCO
requires that two ARS trains shall be operable.

Proposed Required Actions: Revise the end state for Required Action B.2 to be in Mode 4 in 12
hours if the Required Action and associated CT are not met. A Note is added to Required
Action B.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment:

Function 1: Recirculation of containment air from the upper containment to lower containment
compartment assists in cooling the containment atmosphere and limiting post accident pressure
in containment. Containment air cooling for a LOCA or SLB is still required in Mode 4."The CS
system will still be available to provide cooling in the upper containment compartment. The
energy released into containment from a LOCA or SLB while in Mode 4 is well within the design
limits for the containment spray system. CS will be automatically initiated by containment high-
high signal or by manual actuation. Adequate cooling will be available to maintain the
containment air temperature and containment post accident pressure to within the design limits.

Function 2: Provide mixing in select areas of containment to prevent hydrogen gas
accumulation. The ECCS and CS system remain operable. ECCS will be automatically
initiated by low pressurizer pressure, high containment pressure, or by manual actuation.

With one train of ARS inoperable the remaining train will be operable to provide air mixing to
prevent hydrogen accumulation.
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Based on one train of the ARS being operable to help maintain containment cooling and to
provide air mixing to prevent hydrogen accumulation along with the CS system to help provide
containment cooling in the event of a LOCA or SLB while in MODE 4, with LCO 3.0.4.a not
applicable for entry into Mode 4, the change to Required Action B.2 to be in MODE 4 with a CT
of 12 hours is acceptable.

3.1.20 TS 3.6.18, Containment Recirculation Drains (Ice Condenser)

Description: The containment recirculation drains consist of the ice condenser drains and the
refueling canal drains. [Twenty of the 24] ice condenser bays have a floor drain at the bottom to
drain the melted ice into the lower compartment (in the [4] bays that do not have drains, the
water drains through the floor drains in the adjacent bays). A check (flapper) valve at the end of
each pipe keeps warm air from entering during normal operation, but when the water exerts
pressure, the check valve opens to allow the water to spill into the lower compartment. This
prevents water from backing up and interfering with the ice condenser inlet doors. The water
delivered to the lower containment serves to cool the atmosphere as it drains to the floor and
provides a source of borated water at the containment sump for long term use by the ECCS and
the CS system during the recirculation mode of operation.

The two refueling canal drains are at low points in the refueling canal. In the event of a design
basis accident, the refueling canal drains are the main return path to the lower compartment for
containment spray system water sprayed into the upper compartment. The LCO requires that
the ice condenser floor drains and the refueling canal drains shall be operable.

Proposed Required Actions: Revise the end state for Required Action C.2 to be in Mode 4 in 12
hours if the Required Action and associated CT are not met. A Note is added to Required
Action C.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment:

Function 1: Prevent warm air from entering the ice condenser. For Condition A, one ice
condenser floor drain inoperable, one hour is allowed to restore the ice condenser floor drain to
OPERABLE status.

Warm air entering the ice condenser can cause sublimation of the ice and/or obstruction of the
air passages due to ice buildup. Sublimation of the ice and buildup of ice that could obstruct the
air passageways is a slow process. Two trains of containment spray will be available along with
the air return system to cool the containment atmosphere to limit the peak containment
temperature and pressure in the event of a LOCA or SLB while in Mode 4.

Function 2: Allow water to drain from the ice condenser bays and from the refueling canal to the
containment lower compartment to provide a source of borated water at the containment sump
for long term use by the ECCS and the CS during the recirculation mode of operation.

For Condition A, one ice condenser floor drain inoperable, one hour is allowed to restore the ice
condenser floor drain to OPERABLE status. For Condition B, one refueling canal drain
inoperable, one hour is allowed to restore the refueling canal drain to OPERABLE status.

WCAP-16294-NP-A
Revision 1 June 2010



- 28 -

In the event of a LOCA or SLB while in Mode 4, the remaining floor drains will provide sufficient
capacity such that water will drain from the ice condenser bays and from the refueling canal to
the containment lower compartment to provide a source of borated water at the containment
sump for long term use by the ECCS and the CS during the recirculation mode of operation.

Based on the above assessment, with LCO 3.0.4.a not applicable for entry into Mode 4, the
ability to provide reasonable assurance that there will be adequate water returned to the
containment sump and that there will not be a rapid degradation of the ice condenser due to the
in leakage of warm air, the NRC staff finds this proposed change acceptable.

3.1.21 Mode 4 Secondary Side Steam Pressure

TR WCAP-1 6294-NP, Revision 0, indicated that secondary side steam pressure would be at
normal operating pressure. The NRC staff requested that the TR applicant verify the secondary
side steam pressure taking into consideration the reduced reactor cooling system average
temperature in Mode 4. The TR applicant revised the statement in TR WCAP-16294-NP,
Revision 0,' to indicate that while in Mode 4, the secondary side steam pressure will be less than
normal operating pressure. The TR applicant determined that there will be sufficient pressure
available for most plants to operate the turbine driven auxiliary feedwater pumps. This will
assure the defense-in-depth will remain available while remaining in Mode 4. The NRC staff
finds the revision acceptable.

3.1.22 TS 3.7.7 - Component Cooling Water (CCW) System

Description: The CCW System provides a heat sink for the removal of process and operating
heat from safety related components during a Design Basis Accident (DBA) or transient. During
normal operation, the CCW System also provides this function for various nonessential
components as well as the spent fuel storage pool. The CCW System serves as a barrier to the
release of radioactive byproducts between potentially radioactive systems and the Service
Water System (SWS), and thus to the environment.

A typical CCW System is arranged as two independent, full capacity cooling loops, and has
isolatable non-safety related components. Each safety related train includes a full capacity
pump, surge tank, heat exchanger, piping, valves, and instrumentation. Each safety related
train is powered from a separate bus. An open surge tank in the system provides pump trip
protective functions to ensure that sufficient net positive suction head is available. The pump in
each train is automatically started on receipt of an SI signal, and all nonessential components
are isolated.

The principal safety related function of the CCW System is the removal of decay heat from the
reactor via the RHR System. This may be during a normal or post accident cooldown and
shutdown. The LCO requires that two CCW trains be operable

Proposed Required Actions: The end state for Required Action B.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT are not met.
A Note is added to Required Action B.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: The CDP values listed in Table 3.2.1 of this SE, from the evaluation for the
scenarios, show that there is slightly less risk associated with Mode 4 than there is with a
cooldown to Mode 5 when a train of CCW is inoperable.
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One CCW train will be operating when the unit enters Mode 4. Each train is designed to handle
100 percent of the heat loads during power operation and accident conditions. The heat loads
will be significantly less in the shutdown modes and some accidents are less likely to occur.
Therefore sufficient defense-in-depth is maintained when the end state is changed from Mode 5
to Mode 4 provided LCO 3.0.4.a not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action B.2 so that the plant would be
allowed to remain in Mode 4.

3.1.23 TS 3.7.8 - Service Water System (SWS)

Description: A typical SWS consists of two separate, 100 percent capacity, safety related,
cooling water trains. Each train consists of two 100 percent capacity pumps, one CCW heat
exchanger, piping, valving, instrumentation, and two cyclone separators. The pumps and
valves are remote and manually aligned, except in the unlikely event of a LOCA. The pumps
aligned to the critical loops are automatically started upon receipt of an SI signal, and all
essential valves are aligned to their post accident positions. The SWS also provides emergency
makeup to the spent fuel pool and CCW System and typically is the backup water supply to the
AFW system.

The SWS provides a heat sink for the removal of process and operating heat from safety related
components during a DBA or transient. During normal operation and a normal shutdown, the
SWS also provides this function for various safety related and non-safety related components.
The principal safety related function of the SWS is the removal of decay heat from the reactor
via the CCW System. The safety related function is covered by this LCO, which requires that
two SWS trains shall be operable.

Proposed Required Actions: The end state for Required Action B.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT Condition A
are not met. A Note is added to Required Action B.2 stating that LCO 3.0.4.a is not applicable
when entering MODE 4.

Assessment: Table 3.2.1 of this SE shows that cooldown to Mode 4, rather than cooling down
to Mode 5, reduces overall risk of the shutdown process when a train of the SWS is inoperable.

One SWS train will be operating when the unit enters Mode 4. Each train is designed to handle
100 percent of the heat loads during power operation and accident conditions. The heat loads
will be significantly less in the shutdown modes and some accidents are less likely to occur.
Therefore, sufficient defense-in-depth is maintained when the end state is changed from Mode 5
to Mode 4 provided LCO 3.0.4.a is not applicable for entry into Mode 4.
The staff accepts the proposed change to revise Required Action B.2. so that the plant would be
allowed to remain in Mode 4.

3.1.24 TS 3.7.9 - Ultimate Heat Sink (UHS)

Description: The UHS provides a heat sink for processing and operating heat from safety
related components during a transient or accident, as well as during normal operation. This is
done by utilizing the SWS and the CCW System.

The UHS has been defined as the complex of water sources, including necessary retaining
structures (e.g., a pond with its dam, or a river with its dam), and the canals or conduits
connecting the sources with, but not including, the cooling water system intake structures as
discussed in the Final Safety Analysis Report. If cooling towers or portions thereof are required
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to accomplish the UHS safety functions, they should meet the same requirements as the sink.
The two principal functions of the UHS are the dissipation of residual heat after reactor
shutdown, and dissipation of residual heat after an accident.

A variety of complexes are used to meet the requirements for a UHS. A lake or an ocean may
qualify as a single source. If the complex includes a water source contained by a structure, it is
likely that a second source will be required. This LCO requires that the UHS be operable.

Proposed Required Actions: The end state for Required Action C.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT of Condition A
or B are not met, or the UHS is inoperable [for reasons other than Condition A or B]. A Note is
added to Required Action C.2 stating that LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment: TS 3.7.9 addresses degradations to the cooling capability of the ultimate heat
sink. The most likely scenario for entering Condition C is that the cooling capability of the UHS
is only partially degraded. A cooldown to Mode 4 places the unit in a state where heat loads are
significantly less than at full power.

The UHS is designed to remove 100% of the heat loads generated during power operation and
accident conditions. The heat load will be significantly less in the shutdown modes. Some
accidents are less likely to occur during shutdown modes. Therefore, sufficient defense-in-

.depth is maintained when the end state is changed from Mode 5 to Mode 4 provided LCO
3.0.4.a is not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action C.2. so that the plant would be
allowed to remain in Mode 4.

3.1.25 TS 3.7.10 - Control Room Emergency Filtration System (CREFS)

Description: The CREFS provides a protected environment from which operators can control
the unit following an uncontrolled release of radioactivity, chemicals, or toxic gas. The CREFS
consists of two independent, redundant trains that recirculate and filter the control room air.
Each train consists of a pre-filter or demister, a high efficiency particulate air (HEPA) filter, an
activated charcoal adsorber section for removal of gaseous activity (principally iodines), and a
fan. Ductwork, valves or dampers, and instrumentation also form part of the system, as well as
demisters to remove water droplets from the air stream. A second bank of HEPA filters follows
the adsorber section to collect carbon fines and provides backup in case of failure of the main
HEPA filter bank.

The CREFS is an emergency system, parts of which may also operate during normal unit
operations in the standby mode of operation. Upon receipt of the actuating signal(s), normal air
supply to the control room is isolated, and the stream of ventilation air is recirculated through the
system filter trains. The pre-filters or demisters remove any large particles in the air, and any
entrained water droplets present, to prevent excessive loading of the HEPA filters and charcoal
adsorbers. This LCO requires that two CREFS trains be operable.

Proposed Required Actions: The end state for Required Action C.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT of Condition A
or B are not met in Mode 1, 2, 3, or 4. A Note is added to Required Action C.2 stating that LCO
3.0.4.a is not applicable when entering MODE 4.

Assessment: If one CREFS train is inoperable, the other train remains available to provide
control room filtration. If two CREFS trains are inoperable an independent initiating event and
radioactive release must occur for filtration to be required in Modes 4 and 5. Therefore,
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sufficient defense-in-depth is maintained when the end state is changed from Mode 5 to Mode 4
provided LCO 3.0.4.a is not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action C.2. so that the plant would be
allowed to remain in Mode 4.

3.1.26 TS 3.7.11 -Control Room Emergency Air Temperature Control System (CREATCS)

Description: The CREATCS is an emergency system, parts of which may also operate during
normal unit operations. The CREATCS consists of two independent and redundant trains that
provide cooling and heating of recirculated control room air. Each train consists of heating coils,
cooling coils, instrumentation, and controls to provide for control room temperature control
following isolation of the control room. The LCO requires that two CREATCS trains be
operable.

Proposed Required Actions: The end state for Required Action B.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT of Condition A
are not met in Mode 1, 2, 3, and 4. A Note is added to Required Action B.2 stating that LCO
3.0.4.a is not applicable when entering MODE 4.

Assessment: If one CREATCS train is inoperable, the other train remains available to provide
control room temperature control. The slower nature of accident event progression in the
shutdown modes, and increased time for operator actions and mitigation. strategies, limit the
severity of accidents in the shutdown modes. The inoperability of equipment does not affect the
likelihood of an event occurring and some events are less likely to occur in the shutdown
modes. Therefore, sufficient defense-in-depth is maintained when the end state is changed
from Mode 5 to Mode 4 provided LCO 3.0.4.a is not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action B.2. so that the plant would be
allowed to remain in Mode 4.

3.1.27 TS 3.7.12 - ECCS Pump Room Exhaust Air Cleanup System (PREACS)

Description: The ECCS PREACS filters air from the area of the active ECCS components during
the recirculation phase of a LOCA. The ECCS PREACS, in conjunction with other normally
operating systems, also provides environmental control of temperature and humidity in the
ECCS pump room area and the lower reaches of the Auxiliary Building.

The ECCS PREACS consists of two independent and redundant trains. Each train consists of a
heater, a pre-filter or demister, a HEPA filter, an activated charcoal adsorber section for removal
of gaseous activity (principally iodines), and a fan. Ductwork, valves or dampers, and
instrumentation also form part of the system, as well as demisters functioning to reduce the
relative humidity of the air stream. A second bank of HEPA filters follows the adsorber section
to collect carbon fines and provide backup in case the main HEPA filter bank fails. The
downstream HEPA filter is not credited in the accident analysis, but serves to collect charcoal
fines, and to back up the upstream HEPA filter should it develop a leak. The system initiates
filtered ventilation of the pump room following receipt of an SI signal.

The ECCS PREACS is a standby system, aligned to bypass the system HEPA filters and
charcoal adsorbers. During emergency operations, the ECCS PREACS dampers are realigned,
and fans are started to begin filtration. Upon receipt of the actuating Engineered Safety Feature
Actuation System signal(s), normal air discharges from the ECCS pump room isolate, and the
stream of ventilation air discharges through the system filter trains. The pre-filters remove any
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large particles in the air, and any entrained water droplets present, to prevent excessive loading
of the HEPA filters and charcoal adsorbers.

Proposed Required Actions: The end state for Required Action C.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT are not met.
A Note is added to Required Action C.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: If one ECCS PREACS train is inoperable, the other train remains available to
provide pump room air filtration. If two trains are inoperable due to an inoperable ECCS pump
room boundary, a LOCA must also occur to require the operation of ECCS PREACS. The
severity of the postulated accidents during shutdown modes is limited due to the slower pace of
the accident even progression and increased time for operator actions and mitigation strategies.
In addition, a LOCA is less likely to occur during shutdown modes. Therefore, sufficient
defense-in-depth is maintained when the end state is changed from Mode 5 to Mode 4 provided
LCO 3.0.4.a is not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action C.2. so that the plant would be.
allowed to remain in Mode 4.

3.1.28 TS 3.7.13 - Fuel Building Air Cleanup System (FBACS)

Description: The FBACS filters airborne radioactive particulates from the area of the fuel pool
following a fuel handling accident or a LOCA. The FBACS, in conjunction with other normally
operating systems, also provides environmental control of temperature and humidity in the fuel
pool area.

The FBACS consists of two independent and redundant trains. Each train consists of a heater,
a prefilter or demister, a HEPA filter, an activated charcoal adsorber section for removal of
gaseous activity (principally iodines), and a fan. Ductwork, valves or dampers, and
instrumentation also form part of the system, as well as demisters, functioning to reduce the
relative humidity of the airstream. A second bank of HEPA filters follows the adsorber section to
collect carbon fines and provide backup in case the main HEPA filter bank fails. The
downstream HEPA filter is not credited in the analysis, but serves to collect charcoal fines, and
to back up the upstream HEPA filter should it develop a leak. The system initiates filtered
ventilation of the fuel handling building following receipt of a high radiation signal.

The FBACS is a standby system, parts of which may also be operated during normal plant
operations. Upon receipt of the actuating signal, normal air discharges from the building, the
fuel handling building is isolated, and the stream of ventilation air discharges through the system
filter trains. The prefilters or demisters remove any large particles in the air and any entrained
water droplets present to prevent excessive loading of the HEPA filters and charcoal adsorbers.
The LCO requires that two FBACS trains be operable.

Proposed Required Actions: The end state for Required Action C.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT of Condition A
or B are not met in Mode 1, 2, 3, or 4 or if two FBACS trains are inoperable in Mode 1, 2, 3, or 4
for reasons other than Condition B. A Note is added to Required Action C.2 stating that LCO
3.0.4.a is not applicable when entering MODE 4.

Assessment: If one FBACS train is inoperable, the other train remains available to provide fuel
building air filtration. If two FBACS trains are inoperable, a LOCA or fuel handling accident must
also occur to require operation of the FBACs. LOCAs are less likely in Mode 4 and Required
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Action E.1 reduces the probability of a fuel handling accident. Therefore, sufficient defense-in-
depth is maintained when the end state is changed from Mode 5 to Mode 4 provided LCO
3.0.4.a is not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action C.2. so that the plant would be
allowed to remain in Mode 4.

3.1.29 TS 3.7.14 - Penetration Room Exhaust Air Cleanup System (PREACS)

Description: The PREACS filters air from the penetration area between containment and the
Auxiliary Building. The PREACS consists of two independent and redundant trains. Each train
consists of a heater, a prefilter or demister, a HEPA filter, an activated charcoal adsorber
section for removal of gaseous activity (principally iodines), and a fan. Ductwork, valves or
dampers, and instrumentation, as well as demisters, functioning to reduce the relative humidity
of the air stream, also form part of the system. A second bank of HEPA filters, which follows the
adsorber section, collects carbon fines and provides backup in case of failure of the main HEPA
filter bank. The downstream HEPA filter, although not credited in the accident analysis, collects
charcoal fines and serves as a backup should the upstream HEPA filter develop a leak. The
system initiates filtered ventilation following receipt of an SI signal.

The PREACS is a standby system, parts of which may also operate during normal unit
operations. During emergency operations, the PREACS dampers are realigned and fans are
started to initiate filtration. Upon receipt of the actuating signal(s), normal air discharges from
the penetration room, the penetration room is isolated, and the stream of ventilation air
discharges through the system filter trains. The prefilters remove any large particles in the air,
as well as any entrained water droplets, to prevent excessive loading of the HEPA filters and
charcoal adsorbers.

Proposed Required Actions: The end state for Required Action C.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT are not met. A
Note is added to Required Action C.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: If one PREACS train is declared inoperable, the other train remains available to
provide penetration room air filtration. If two PREACS trains are inoperable due to an
inoperable penetration room boundary, a LOCA and passive failure in the penetration room
must occur to require air filtration. A LOCA is less likely to occur during shutdown modes.
Therefore, sufficient defense-in-depth is maintained when the end state is changed from Mode 5
to Mode 4 provided LCO 3.0.4.a is not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action C.2. so that the plant would be
allowed to remain in Mode 4.

3.1.30 TS 3.8.1 - [Alternating Current] AC Sources - Operating

Descriptions: The unit Class 1 E AC Electrical Power Distribution System AC sources consist of
the offsite power sources (preferred power sources, normal and alternate(s)), and the onsite
standby power sources (Train A and Train B diesel generators (DGs)). The AC electrical power
system provides independent and redundant source of power to the ESF system.

The onsite Class 1 E AC Distribution System is divided into redundant load groups (trains) so
that the loss of any one group does not prevent the minimum safety functions from being
performed. Each train has connections to two preferred offsite power sources and a single DG.
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An offsite circuit consists of all breakers, transformers, switches, interrupting devices, cabling,
and controls required to transmit power from the offsite transmission network to the onsite Class
1E ESF bus(es). Certain required unit loads are returned to service in a predetermined
sequence in order to prevent overloading the transformer supplying offsite power to the onsite
Class 1 E Distribution System.

After the DG has started, it will automatically tie to its respective bus after offsite power is
tripped as a consequence of ESF bus undervoltage or degraded voltage, independent of or
coincident with an SI signal. The DGs will also start and operate in the standby mode without
tying to the ESF bus on an SI signal alone. Following the trip of offsite power, [a sequencer/an
undervoltage signal] strips nonpermanent loads from the ESF bus. When the DG is tied to the
ESF bus, loads are then sequentially connected to its respective ESF bus by the automatic load
sequencer. The sequencing logic controls the permissive and starting signals to motor breakers
to prevent overloading the DG by automatic load application.

The LCO requires (1) two qualified circuits between the offsite transmission network and the
onsite class 1 E AC Electrical Power Distribution System, (2) two diesel generators (DGs)
capable of supplying the onsite Class 1 E power distribution subsystem(s), and (3) automatic
load sequencers for Train A and Train B.

Proposed Required Actions: The end state for Required Action G.2 is revised to be in Mode 4
in 12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT of
Conditions A, B, C, D, E or [F] are not met. A Note is added.to Required Action G.2 stating that
LCO 3.0.4.a is not applicable when entering MODE 4.

Assessment:

For each of the conditions of this TS LCO, Table 312.1 of this SE shows that the CDP decreases
slightly when the unit is cooled down to Mode 4 instead of Mode 5.

Two trains of DGs are available if two offsite power circuits are inoperable and two offsite power
circuits are available if two diesel generators are inoperable. If an offsite power circuit and/or a
diesel generator are inoperable, at least one of each remains available. The slower nature of
event progression during shutdown modes provides increased time for operator actions and
mitigation strategies if an event were to occur. In addition, some events are less likely to occur
during shutdown modes. Therefore, sufficient defense-in-depth is maintained when the end
state is changed from Mode 5 to Mode 4 provided LCO 3.0.4.a is not applicable for entry into
Mode 4.

The staff accepts the proposed change to revise Required Action G.2. so that the plant would
be allowed to remain in Mode 4.

3.1.31 TS 3.8.4 - [Direct Current] DC Sources - Operating

Description: The station DC electrical power system provides the AC emergency power system
with control power. It also provides both motive and control power to selected safety related
equipment and preferred AC vital bus power (via inverters). As required by 10 CFR 50,
Appendix A, GDC 17, the DC electrical power system is designed to have sufficient
independence, redundancy, and testability to perform its safety functions, assuming a single
failure. The DC electrical power system also conforms to the recommendations of Regulatory
Guide 1.6, "Independence Between Redundant Standby (Onsite) Power Sources and Between
Their Distribution Systems (Safety Guide 6)."
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The typical 125/250 Volts DC (VDC) electrical power system consists of two independent and
redundant safety related Class 1 E DC electrical power subsystems (Train A and Train B). Each
subsystem consists of two 125 VDC batteries (each battery 50 percent capacity), the associated
battery charger(s) for each battery, and all the associated control equipment and
interconnecting cabling.

The typical 250 VDC source is obtained by the use of the two 125 VDC batteries connected in
series. Additionally there is one spare battery charger per subsystem, which provides backup
service in the event that the preferred battery charger is out of service. If the spare battery
charger is substituted for one of the preferred battery chargers, then the requirements of
independence and redundancy between subsystems are maintained.

During normal operation, the 125/250 VDC load is powered from the battery chargers with the
batteries floating on the system. In case of loss of normal power to the battery charger, the DC
load is automatically powered from the station batteries.

This LCO requires that the Train A and Train B DC electrical power subsystems be operable.

Proposed Required Actions: The end state for Required Action D.2 is-revised to be in Mode 4 in
12 hours instead Mode 5 in 36 hours if the Required Action and associated CT are not met. A
Note is added to Required Action D.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: A quantitative risk evaluation was performed for each condition of this TS by
modeling the inoperable equipment. The results are summarized below. The evaluation shows
that the CDP decreases slightly when the unit is cooled down to Mode 4 instead of Mode 5.

There are two redundant trains of DC power; so if one is inoperable, the other is available to
provide the necessary DC power. Events progress slower during shutdown modes than in the
power modes. This provides increased time for operator actions and mitigation strategies if an
event were to occur. In addition, some events are less likely to occur during shutdown modes.
Therefore, sufficient defense-in-depth is maintained when the end state is changed from Mode 5
to Mode 4 provided LCO 3.0.4.a is not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action D.2. so that the plant would be
allowed to remain in Mode 4.

3.1.32 TS 3.8.7 - Inverters - Operating

Description: The function of the inverter is to provide AC electrical power to the vital buses.
The inverters can be powered from an internal AC source/rectifier or from the station battery.
The station battery provides an uninterruptible power source for the instrumentation and
controls for the Reactor Protection System (RPS) and the ESFAS.

The four (two per train) inverters are designed to provide the required capacity, capability,
redundancy, and reliability to ensure the availability of necessary power to the RPS and ESFAS
instrumentation and controls so that the fuel, RCS, and containment design limits are not
exceeded. The LCO requires that the Train A and Train B inverters be operable.

Proposed Required Actions: The end state for Required Action B.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT are not met.
A Note is added to Required Action B.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.
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Assessment: Results from quantitative risk analysis in Table 3.2.1 of this SE show that the CDP
decreases slightly when the unit is cooled down to Mode 4 instead of Mode 5.

There are two redundant trains of inverters; so if one is inoperable, the other train is available to
provide the necessary AC power. The slower nature of event progression during shutdown
modes provides increased time for operator actions and mitigation strategies if an event were to
occur. In addition, some events are less likely to occur during shutdown modes. Therefore,
sufficient defense-in-depth is maintained when the end state is changed from Mode 5 to Mode 4
provided LCO 3.0.4.a is not applicable for entry into Mode 4.

The staff accepts the proposed change to revise Required Action B.2. so that the plant would be
allowed to remain in Mode 4.

3.1.33 TS 3.8.9 - Distribution Systems - Operating

Description: The onsite Class 1 E AC, DC, and AC vital bus electrical power distribution
systems are divided by trains into two redundant and independent AC, DC, and AC vital bus
electrical power distribution subsystems.

The AC electrical power subsystem for each train consists of a primary Engineered Safety
Feature (ESF) 4.16 kV bus and secondary 480 and 120 V buses, distribution panels, motor
control centers and load centers. Each 4.16 kV ESF bus has at least one separate and
independent offsite source of power as well as a dedicated onsite DG source. Each 4.16 kV
ESF bus is normally connected to a preferred offsite source. After a loss of the preferred offsite
power source toa 4.16 kV ESF bus, a transfer to the alternate offsite source is accomplished by
utilizing a time delayed bus undervoltage relay. If all offsite sources are unavailable, the onsite
emergency DG supplies power to the 4.16 kV ESF bus. Control power for the 4.16 kV breakers
is supplied from the Class 1 E batteries.

The secondary AC electrical power distribution subsystem for each train includes the safety
related buses, load centers, motor control centers, and distribution panels shown in Table B
3.8.9-1. The 120 VAC vital buses are arranged in two load groups per train and are normally
powered from the inverters. The alternate power supply for the vital buses are Class 1 E
constant voltage source transformers powered from the same train as the associated inverter.
The DC electrical power distribution subsystem consists of 125 V bus(es) and distribution
panel(s).

This LCO requires that Train A and Train B AC, DC, and AC vital bus electrical power
distribution subsystems to be operable.

Proposed Required Actions: The end state for Required Action D.2 is revised to be in Mode 4 in
12 hours instead of Mode 5 in 36 hours if the Required Action and associated CT are not met.
A Note is added to Required Action D.2 stating that LCO 3.0.4.a is not applicable when entering
MODE 4.

Assessment: The electrical distribution systems are modeled in the risk evaluation by modeling
inoperable equipment. Table 3.2.1 of this SE, shows that the CDP decreases slightly when the
unit is cooled down to Mode 4 instead of Mode 5.

The slower nature of event progression during shutdown modes provides increased time for
operator actions and mitigation strategies if an event were to occur. In addition, some events
are less likely to occur during shutdown modes. Therefore, sufficient defense-in-depth is
maintained when the end state is changed from Mode 5 to Mode 4 provided LCO 3.0.4.a is not
applicable for entry into Mode 4.
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The staff accepts the proposed change to revise Required Action D.2 so that the plant would be
allowed to remain in Mode 4.

3.2 Risk Evaluation

As stated in Section 2.0 above, the NRC staff reviewed TR WCAP-16294-NP, Revision 0, using
SRP Chapters 19.2 and 16.1, and the five key principles of risk-informed decision making
presented in RG 1.174 and RG 1.177. SRP 19.2, consistent with RG 1.177, identifies five key
safety principles to be met for risk-informed applications, including changes to TS. Each of
these principles is addressed by TR WCAP-16294-NP, Revision 0, as discussed below.

1. The proposed chanqe meets the current regulations unless it is explicitly related to a
reguested exemption or rule change.

10 CFR 50.36(c) provides that TSs will include LCOs which are the lowest functional capability
or performance levels of equipment required for safe operation of the facility. When an LCO of
a nuclear reactor is not met, the licensee will shut down the reactor or follow any remedial action
permitted by the TSs until the condition can be met. TR WCAP-16294-NP, Revision 0,
proposes only to change the final end state condition applicable when the LCO is not met and
the reactor is to be shut down. The LCOs themselves would remain unchanged. Therefore, the
proposed changes for the required shutdown end states are consistent with current regulations,
and satisfy the first key safety principle of RG 1.177.

2. The proposed change is consistent with the defense-in-depth philosophy.

Consistency with the defense-in-depth philosophy is maintained if:

0 A reasonable balance is preserved among prevention of core damage,
prevention of containment failure, and consequence mitigation.

Over-reliance on programmatic activities to compensate for weaknesses in plant
design is avoided.

System redundancy, independence and diversity are preserved commensurate
with the expected frequency, consequences of challenges to the system, and
uncertainties (e.g., no risk outliers).

Defenses against potential common cause failures are preserved, and the
potential for the introduction of new common cause failure mechanisms is
assessed.

o Independence of barriers is not degraded. .

* Defenses against human errors are preserved.

o The intent of the general design criteria in 10 CFR Part 50, Appendix A, are
maintained.

The NRC staff assessment of the proposed changes with respect to defense-in-depth was
performed in Section 3.1, above.

3. The proposed change maintains sufficient safety margins.

The NRC staff assessment of the proposed changes with respect to maintenance of safety
margins was performed in Section 3.1, above.
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4. When proposed changes result in an increase in CDF or risk, the increases should be
small and consistent with the intent of the Commission's Safety Goal Policy Statement.

TR WCAP-1 6294-NP, Revision 0, concludes that the proposed change in end state from Mode
5 to Mode 4 results in a reduction in CDF. The NRC staff reviewed the qualitative and
quantitative analyses documented in TR WCAP-16294-NP, Revision 0, in order to assess the
validity of this conclusion. The NRC staff notes that a reduction in CDF achieved by remaining
in hot shutdown versus transitioning to and from cold shutdown is consistent with previously
reviewed and approved precedents (References 4, 5, and 6). The NRC staff's review of the risk
assessment methods, analyses, and conclusions are presented below.

5. The impact of the proposed change should be monitored using performance
measurement strategies.

Plant shutdowns due to not meeting the TS Required Action and associated CTs are infrequent
events.. The proposed changes would permit a plant to remain in Mode 4 and complete repairs
rather than requiring the plant to incur the risk of transition to and from Mode 5, and conducting
repairs in Mode 5, which involves higher risk. The impact of the proposed change is therefore a
reduction in plant risk. The change has no impact on the operation or performance of plant
components, and performance measurement strategies are therefore considered unnecessary.

3.2.1 Risk Approach

The TR's generic qualitative risk assessment shows that the proposed TS end state changes
result in an increase in defense-in-depth for the expected initiating events. This is achieved by
performing qualitative risk comparisons between Mode 5, the current end state, and the
proposed end state, Mode 4 on SG cooling.

The generic quantitative risk assessment (1) substantiates the conclusion of the qualitative risk
assessment by providing numerical results for a representative plant, and (2) investigates the
robustness of the results to uncertainties in data and modeling assumptions through sensitivity
analyses.

In addition, specific assessments for each proposed TS end state change were also performed,
using risk insights from the qualitative and, if applicable, quantitative risk assessments, to
ensure that the specific condition causing the LCO does not increase the risk when the
proposed new end state is implemented. Finally, risk insights are used in the implementation of
the proposed change to identify risk-significant plant configurations and compensatory
measures.

The NRC staff finds that the risk assessment approach is comprehensive and follows NRC staff
guidance'as documented in RGs 1.174 and 1.177.

3.2.2 Assumptions

The risk impact of the mode changes was evaluated based on the following assumptions:

All equipment is assumed to be available, unless operating procedures direct that
equipment be isolated or locked out, or if the equipment is associated with the
specific TS LCO being evaluated. Of specific relevance to this analysis is the
availability of the turbine-driven AFW pump in Mode 4.
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Entry into the shutdown mode under consideration (Mode 4 or Mode 5) is for the
primary intent to repair a non-functional component and return the plant to power
as soon as is practical.

Shutdown and cooldown of the plant terminates when the end state mode is
entered, and no further cooldown occurs.

For the Mode 4 end state, SDC is not aligned, and the plant remains on SG
cooling, avoiding transition risks associated with SDC alignment.

* For the Mode 5 end state, the RCS remains at its nominal inventory and the RCS
boundary strength is not compromised (e.g., via installation of nozzle dams).

These assumptions are consistent with typical entries into the shutdown modes for short
repairs, which are the intended uses of the TS end state change, and are reflected in the
Limitations and Conditions in Section 4 of this safety evaluation.

3.2.3 Quality of the PRA Analysis

The quality of both the qualitative and quantitative risk assessments, in terms of scope, level of
detail, and technical adequacy, must support the application and the role of the PRA results in
the integrated decision process. Per RG 1.174, emphasis on PRA quality can be reduced if the
proposed changes result in very small risk increases or in risk decreases. The proposed
change to TS end states is evaluated to result in a risk decrease, and so, consistent with RG
1.174, reduced emphasis on PRA quality may be acceptable.

Typically, the quality of the PRA analyses that support plant-specific licensing actions are
evaluated based on completion of industry peer reviews of the relevant at-power, plant-specific
PRA model, and resolution of the findings from the reviews, along with a focused scope review
by the NRC staff of those elements of particular relevance to the application. In this case, the
TR generically evaluates the difference in risk between two plant shutdown conditions and,
therefore, a plant-specific, at-power PRA model is not relevant to the application,.m

Although TR WCAP-16294-NP, Revision 0, provides detailed information regarding plant
shutdown and mode changes from at-power conditions until cold shutdown (Mode 5), and the
heatup and return to power, the only portions relevant to this application cover plant operation at
the upper temperature range of Mode 4 and transition to the upper temperature range of Mode
5, and then back to Mode 4. This is because, regardless of the TS end state, a plant must
always transition from Mode 1 to Mode 4, and then ultimately return from Mode 4 to Mode 1.
Therefore, the NRC staff review did not consider the risk analyses for the common mode
transitions (i.e., Mode 1 to upper end of Mode 4 and back to Mode 1), which are applicable to
both end states.

The quality of the risk assessments was evaluated by considering 1) the scope and treatment of
initiating events based on the plant conditions, 2) the availability of mitigating systems
considering TS requirements, operating practices and procedures relevant to the operating
mode, and 3) treatment of plant alignment changes required to achieve the particular plant
conditions during the plant shutdown and cooldown. In addition for the quantitative risk
assessment, the modeling, data sources, and the treatment of human error dependencies, were
evaluated, including a review of the specific cutsets generated for each end state.

Initiating events applicable to at-power conditions were considered and modified based on the
reduced operating temperatures and pressures which exist in Modes 4 and 5. Specifically, high
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energy line breaks such as LOCAs, steam generator tube ruptures (SGTRs), and steamline
breaks were considered applicable to Mode 4 at a reduced frequency compared to at-power
frequencies, and were not considered credible in Mode 5, due to lower temperatures and
pressures in the RCS and secondary. Initiating events involving anticipated transient without
scram were eliminated for both modes based on the operating restriction requiring the reactor
trip breakers to be open. Loss of offsite power events Were retained at the same frequency for
both modes, based on a review of available data sources applicable to shutdown conditions.
Initiating events related to interruption of main feedwater were excluded from both modes, since
the system would be out of service once AFW was aligned during the initial plant shutdown. For
Mode 5, additional initiating events associated with loss of SDC and inventory loss during
alignment of SDC and transition away from and returning to SG cooling were considered, along
with events challenging low temperature overpressure protection of the reactor vessel.

The analyses did not address external initiating events, including internal fires. There are no
unique mitigation requirements for these events in either Mode 4 or Mode 5, and so the general
risk assessment insights and conclusions would be applicable to such initiating events, and the
conclusions of the risk analyses would not be affected.

The NRC staff review of the initiating events found the scope of initiators considered in the risk
analyses, as well as the treatment of initiators based on differences in plant conditions for the
two end states, to be reasonable and comprehensive. The risk analyses considered differences
in the availability of mitigating equipment between the two end state modes, based on TS
requirements and operating practices. Although the TSs do not require many safety systems to
be available in Mode 5, the analyses reasonably assume that, for brief shutdowns required to
effect equipment repairs and return the unit promptly to service, those systems would remain
available unless required to be isolated or locked out by TS or operating procedures. Since the
intent of the analyses is to justify a Mode 4 end state, the availability of safety systems in Mode
5 would conservatively bias the results in favor of a Mode 5 end state, and therefore this
represents a conservative assumption. The NRC staff review of the mitigating systems found
the assumptions to be reasonable, and the scope of systems evaluated to be appropriate to
support this application.

During its review of the equipment availability, the NRC staff questioned the assumption that the
turbine-driven AFW pump would be available in Mode 4 when the standard Westinghouse TS
only require one motor-driven AFW pump. At the upper temperature range of Mode 4, which is
the desired end state, the turbine-driven AFW pump is physically capable of operation. The risk
analyses identified the availability of this pump as a key factor in support of the application, and
so appropriate controls on its availability must be addressed, as reflected in the Limitations and
Conditions in Section 4 of this safety evaluation.

The risk analyses considered the plant alignments necessary-to establish SDC during the
transition from Mode 4 to Mode 5, and to secure SDC when returning the plant to operation.
These alignments are implicitly incorporated as additional initiating events for loss of decay heat
removal and loss of inventory applicable to the Mode 5 end state only. No unique alignments
were considered for maintaining either Mode 4 or Mode 5 conditions once successfully
established. The NRC staff review found that the treatment of transition risk was reasonable
and supported the application.

For the quantitative analysis, system models and data were identified as being based on a
typical Westinghouse PWR at-power PRA model which had been peer reviewed, and for which
the significant review comments had been resolved. The mitigating systems credited in the
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analysis were reviewed by the NRC staff, and it was concluded that the failure modes and
probabilities would not be significantly changed during shutdown operations. Therefore, the
models and failure data are of adequate quality and are acceptable for use in this application.

For the shutdown risk assessment applicable to Mode 5 on RHR cooling, mitigation of accidents
and transients typically requires significant operator actions, since the plant design does not
provide for automatic actuations of required plant components. For the quantitative risk
analyses, it is essential to account for potential dependency between multiple human errors in
order to properly assess risk. The NRC staff review identified that a dependency evaluation
was performed, but that it appeared to be conservative (i.e., resulted in higher human error
probabilities than a more realistic evaluation). For purpose of this application, a conservative
dependency evaluation non-conservatively biases the risk analysis conclusions in favor of the
proposed Mode 4 end state. In response to an NRC question, the dependency evaluation was
reviewed and updated, and sensitivity analyses conducted which validated the analysis. Based
upon this updated evaluation, the NRC staff finds that the treatment of human error
dependencies for the quantitative risk analysis is acceptable to support this application.

3.2.4 Risk Assessment Results

3.2.4.1 Qualitative Risk Assessment

The qualitative risk assessment compares 1) operation in the upper temperature range of Mode
4 while remaining on SG cooling, and 2) alignment of SDC and continued cooldown through
Mode 4 to the upper temperature range of Mode 5, maintaining operation in Mode 5 during
equipment repairs, and then heating up to the upper temperature range of Mode 4 and returning
to SG cooling. This comparison, which assesses the systems and components available to
maintain critical safety functions for postulated initiating events, considered the following:

* Differences in the likelihood and consequences of initiating events due to changes in
plant temperatures and pressures,

* Differences in the availability of plant equipment, including containment isolation and
cooling capability, and

* Transition risks associated with plant equipment alignment changes for initiating and
terminating SDC.

The TR identifies, for the two operational modes, key plant parameters (Tables 6-1, 6-3, 6-4,
and 6-5), status of systems (Tables 6-2, 6-4, and 6-5), and plant activities (Tables 6-4 and 6-5).
The initiating events applicable to each operating mode are presented and evaluated as to their
likelihood (Table 6-6).

Since Mode 4 is the preferred end state, assumptions which increase Mode 4 risk or decrease
Mode 5 risk are conservative for this application. The key differences between the preferred
end state, Mode 4 on SG cooling, compared with the current required transition to Mode 5 on
RHR cooling and ultimate return to Mode 4 after equipment repairs, were identified as:

* Reduced RCS and secondary side pressure and temperature in Mode 5.

In both end states, RCS and secondary side pressure and temperature are significantly
reduced compared to nominal at-power conditions, and this reduces the likelihood of
LOCAs and high energy line breaks, including steam generator tube ruptures. -In Mode
4, the frequency of these events is reduced compared to at-power conditions, and in
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Mode 5 the analysis eliminates these events from consideration. This conservatively
biases the risk analysis in favor of Mode 5 as the preferred end state.

Increased likelihood of loss of decay heat removal during transfer from SG cooling to
SDC.

The frequency of loss of decay heat removal is greater with Mode 5 as the end state
compared to Mode 4 due to the system re-alignments required. Loss of decay heat
removal events in Mode 4 can be mitigated with AFW or the RHR system following
depressurization of the RCS. In Mode 5, the turbine-driven auxiliary. feedwater (TDAFW)
pump would be unavailable due to the lack of steam pressure in the secondary. Thus
there are additional options for decay heat removal available in Mode 4 that are not
available in Mode 5.

Increased likelihood of loss of inventory during transfer from SG cooling to SDC.

The frequencies of loss of inventory events can be greater with Mode 5 as the end state
compared to Mode 4 due to the system re-alignments required. Loss of inventory events
in Mode 4 can be mitigated with the available train of ECCS. In Mode 5, one full train of
ECCS is not required to be available, the SI pumps are out of service and inventory
control. is dependent upon the charging system. Thus, there are additional options for
inventory control available in Mode 4 that are not available in Mode 5.

Potential for cold overpressurization events in Mode 5.

Although not identified as a significant source of risk, these events are considered in
Mode 5.

Mitigation of loss of offsite power events.

Mitigation of loss of offsite power/station blackout events in Mode 4 can be provided by
the AFW system including the TDAFW pump. Availability of the TDAFW pump is
particularly important in case the event degrades to a station blackout, since the pump is
not dependent upon the availability of AC power from the diesel generators. In Mode 5,
the turbine-driven AFW pump is unavailable, and the plant will be dependent on
restoring electric power to the RHR system. Reactor coolant pump seal LOCAs are not
postulated to occur during loss of seal cooling due to station blackout in either mode
based on reduced temperatures and pressures in the RCS. Thus there are additional
options for mitigation of loss of offsite power events available in Mode 4 that are not
available in Mode 5.

Redundancy and diversity of mitigating and support systems in Mode 4.

In Mode 4, there are additional TS requirements governing the availability of mitigating
systems and support systems, including sources of electric power, compared to Mode 5.
Further, there are more potential testing and maintenance activities which take place in
Mode 5 compared to Mode 4 which could result in loss of offsite power. Finally, TS
requirements associated with containment isolation and cooling are applicable in Mode 4
and not in Mode 5.

Important insights derived from the qualitative assessment are listed below:

* The frequency of loss of decay heat removal is greater with Mode 5 as the end state
compared to Mode 4 due to the system re-alignments required. Loss of decay heat
removal events in Mode 4 can be mitigated with AFW (all pumps available), or the RHR
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system following depressurization of the RCS. In Mode 5, the TDAFW pump will not be
available to provide mitigation of similar events, and the automatic AFW start signal
would not be available. Therefore, additional options are available for decay heat
removal in Mode 4 that are not available in Mode 5.

The frequency of loss of inventory events is greater with a Mode 5 as the end state
compared to Mode 4 due to the system realignments required. Loss of inventory events
in Mode 4 can be mitigated with the available train of ECCS. In Mode 5, a full train of
ECCS is not required to be available, and SI pumps would be out of service, so
inventory control is dependent on the charging system. Therefore, additional options are
available for inventory control in Mode 4 compared to Mode 5.

* Mitigation of loss of offsite power/station blackout events in Mode 4 can be provided by
the AFW system, including the TDAFW pump. In Mode 5, the TDAFW pump will not be
available, and the plant will be dependent upon restoring electric power to the RHR
system. Therefore, additional options are available for decay heat removal in Mode 4
compared to Mode 5 in the event of a loss of offsite power or station blackout.

Risk in the shutdown modes, including Mode 5, is very dependent on electric power
availability. There are more required independent sources of electric power in Mode 4
compared to Mode 5, and there are more potential activities in Mode 5 that could cause
a loss of offsite power.

*In Mode 4, there is more redundancy and diversity of mitigating and support systems
required to be available than there is in Mode 5.

The NRC staff finds the qualitative risk assessment adequate to support an assessment of the
differences in the plant status which impact configuration risk. The analysis supports a
conclusion that the proposed TS end state changes from Mode 5 to Mode 4 do not increase risk
or decrease defense-in-depth based on the following:

* Reasonable and conservative assumptions with regards to the-likelihood of initiating
events occurring at reduced temperature and pressure conditions in both Modes 4 and
5;

* Availability of additional mitigation capabilities in Mode 4 compared to Mode 5 for
postulated initiating events;

* Availability of mitigation capability for loss of offsite power in Mode 4 via the TDAFW
pump which is not dependent upon on-site AC sources or restoration of AC power; and

* Avoidance of transition risks associated with SDC alignments when remaining in Mode
4.

3.2.4.2 Quantitative Risk Assessment

The NRC staff reviewed the quantitative risk assessment to ensure that:
* Initiating events, accident sequences, and failures found to be significant contributors to

shutdown risk in previous studies have been addressed;

* Important assumptions and data used are reasonable;

* Important uncertainties in data and modeling assumptions were identified and sensitivity
studies were performed to provide confidence in the conclusions regarding the proposed
TS end states; and
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* Design and operational differences among Westinghouse plants were identified and
appropriate sensitivity studies were performed which show that the conclusions of the
quantitative risk assessment apply to all Westinghouse plants.

A quantitative risk assessment was performed using a generic plant PRA model for a
Westinghouse PWR to assess the core damage risk of the two end states. As in the qualitative
risk assessment, these end states are 1) operation in the upper temperature range of Mode 4
while remaining on SG cooling, and 2) alignment of SDC and continued cooldown through Mode
4 to the upper temperature range of Mode 5, maintaining operation in Mode 5 during equipment
repairs, and then heatingup to the upper temperature range of Mode 4 and returning to SG
cooling.

3.2.4.2.1 MitiqatinQ Systems models

The model is a generic transition risk model representative of Westinghouse plants addressing
internal events. It is based on the information identified in the qualitative risk insights, and is
representative of a single unit site with standard two train systems. The generic model employs
system configurations common to many Westinghouse plants. The key characteristics of the
models of mitigating systems were identified as follows:

" AFW System - two motor-driven pumps and one turbine-driven pump. This design is
similar to many Westinghouse plants. Some plant designs include a diesel-driven pump
which would provide additional diverse mitigation for loss of offsite power events in either
Mode 4 or Mode 5. Such designs would enhance the mitigation of loss of offsite power
events, which are larger contributors to the risk profile in Mode 4 compared to Mode 5.
Therefore, the analyzed configuration conservatively biases the risk results in favor of a
Mode 5 end state.

" ECCS - two train system, each train includes a high pressure and low pressure
subsystem. The centrifugal charging pumps are used for high pressure safety injection.
Low pressure injection and recirculation is performed by the RHR pumps and heat
exchangers. This design is similar to many Westinghouse plants.

Some plant designs include separate intermediate head safety injection pumps. The
assumption of combined charging and high pressure safety injection pumps
conservatively bounds this application because it assures that at least one SI pump is
available in Mode 5, while the separate pumps design has no requirement for availability
in Mode 5, and in some cases requires the SI pumps to be disabled due to potential
RCS overpressure concerns. Therefore, the assumption of combined charging and high
pressure safety injection pumps conservatively biases the results in favor of a Mode 5
end state.

Some plant designs include separate low pressure safety injection pumps and RHR
pumps. The availability of separate low pressure injection and recirculation pumps
would reduce risk in Mode 5, which is offset by not crediting RHR cooling as a recovery
option in Mode 4. Therefore, the overall conclusions of the report would not be impacted
by this assumption.

" RPS - solid state protection system. Some plant designs use relay protection systems;
however, the reliability of the two systems was identified as not significantly different,
and so the generic model is acceptable as representative of the RPS of all
Westinghouse plants.
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* CCW System - two trains with one pump per train and a spare pump which can be
aligned to either train. This is a common design among Westinghouse plants. The
availability of a spare pump is more significant in Mode 5, where the CCW system is
required to operate to maintain decay heat removal. Plants with a common CCW
header would be expected to have a higher failure probability for the CCW system. This
would directly impact decay heat removal in Mode 5, whereas failure of the CCW system
in Mode 4 Would not directly contribute to a loss of AFW and SG cooling. Therefore, the
assumption of separate headers and availability of a spare pump conservatively biases
the results in favor of a Mode 5 end state.

" SWS - two trains with one pump per train and a spare pump which can be aligned to
either train. This is a common design among Westinghouse plants. The effects of the
availability of the spare pump and a common header are similar to these effects on the
CCW system previously discussed.

" Electrical Power System - two trains with one emergency diesel generator per train.
This is a common design among Westinghouse plants. Some plants have more
redundancy in their design, including shared diesels between units. Such designs would
enhance the mitigation of loss of offsite power events, which are larger contributors to
the risk profile in Mode 4 compared to Mode 5. Therefore, the analyzed configuration
conservatively biases the risk results in favor of a Mode 5 end state.

The NRC staff reviewed the assumed mitigating system configurations, and the consideration of
alternative designs, and finds them to be reasonable and appropriately justified by the
evaluations provided as bounding for all Westinghouse plants.

3.2.4.2.2 Plant Response models

Distinct plant response models are used for Mode 4 and Mode 5, based on the differences in
applicable initiating events and-the required actions for mitigation of those events in the two
modes.

Mode 4

" LOCAs - mitigation requirements are the same as the at-power PRA model, except for
the availability of accumulators.

" SGTR - mitigation requirements are the same as the at-power PRA model.

" Secondary Side Breaks - mitigation requirements are the same as the at-power PRA
model

" Loss of Decay Heat Removal - mitigation requirements are the same as the at-power
PRA model for loss of main feedwater, except that the operating AFW or startup
feedwater pump initially in operation is assumed to be failed and unavailable.

• Loss of Offsite Power - mitigation requirements are the same as the at-power PRA
model, except that at reduced RCS temperatures, reactor coolant pump seal LOCAs are
not assumed to occur.

Mode 5

o Loss of Inventory - this initiator is unique to Mode 5 and is not addressed in the at-power
PRA model, as it is postulated to occur due to improper alignment of the RHR system
during transition to SDC. The loss of inventory event is mitigated by leak isolation,
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makeup, and restoration of decay heat removal, and it may include alignment of the
recirculation mode of cooling for unisolated leaks.

Loss of Decay Heat Removal - this initiator is unique to Mode 5 and is postulated to
occur due to improper alignment of the RHR system during transition to SDC or due to
failures during SDC operation. The loss of decay heat removal event is mitigated either
by a motor-driven AFW pump and restoration of SG cooling or by once through cooling
(feed-and-bleed) including high pressure recirculation.

Loss of Offsite Power - this initiator is assumed to interrupt SDC in Mode 5. Mitigation
of a loss of offsite power event is similar to a loss of decay heat removal, except that
SDC may be restored if power is available either by the emergency diesel generators or
by recovery of offsite power.

Cold Overpressurization - this initiator is mitigated by operator action to control charging
and letdown, or if this action is unsuccessful, by relief valve operation. The potential for
a failure to close of the relief valve is also considered, and if this occurs, it is assumed
that the event is not mitigated. While this conservative treatment biases the results in
favor of a Mode 4 end state, this initiator is not a significant contributor to the risk
analyses results.

Boron Dilution - this initiator is mitigated by operator action to terminate the dilution or to
initiate boration. While this conservative treatment biases the results in favor of a Mode
4 end state, the contribution of this initiating event is insignificant to the final results, and
is, therefore, acceptable.

The NRC staff reviewed the scope and treatment of initiating events in the two end states and
considered similar information available in NUREG/CR-6144 Vol. 2 (Reference 18), and finds
that the initiating event scope is appropriate and the assumptions regarding mitigation of those
events reasonable and conservative for this application.

3.2.4.2.3 Time in End States

In order to employ the models of the two end states including transition between Modes 4 and 5,
the estimated time anticipated to be in each mode must be determined. These times are used
in the calculation of initiating event probabilities applicable during operation in a particular mode
or plant condition. The TR based these times on the time limits of the TS (applicable during the
shutdown), and on information from several Westinghouse plants for startup times following a
forced non-refueling outage.

The NRC staff reviewed the assumptions and bases for the times anticipated to be in Mode 4
and for a transition to Mode 5 and return to Mode 4, following a forced non-refueling outage and
finds them to be reasonable and appropriate for this application.

3.2.4.2.4 Initiating Event Probabilities

The probability of an initiating event is the product of.its frequency and the time spent in the
particular end state being evaluated. Section 3.2.4.2.3 discussed the basis for the time spent in
each end state. The frequencies of some initiators are also varied based on the plant
conditions.
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LOCAs - The frequency of LOCAs in Mode 4 is assumed to be reduced by a factor of 20 from
the typical at-power frequency based on NUREG/CR-6144 (Reference 13). In Mode 5, LOCAs
not considered credible due to the reduced temperatures and pressures of the RCS.

Interfacing Systems LOCA - The nominal at-power frequency is maintained for Mode 4, and the
events are not considered credible in Mode 5 due to the reduced temperatures and pressures of
the RCS. This assumption is conservative for this application, since it increases the risk of
Mode 4 compared to Mode 5.

Reactor Vessel Rupture - The nominal at-power frequency is maintained for Mode 4, and the
event is not considered credible in Mode 5 due to the reduced temperatures and pressures of
the RCS. This assumption is conservative for this application, since. it increases the risk of
Mode 4 compared to Mode 5.

SGTR - The nominal at-power frequency is maintained for Mode 4, and the event is not
considered credible in Mode 5 due to the reduced temperatures and pressures of the RCS.
This assumption is conservative for this application, since it increases the risk of Mode 4
compared to Mode 5.

Secondary Side Breaks - The nominal at-power frequency is maintained for Mode 4, and the
event is not considered credible in Mode 5 due to the reduced temperatures and pressures of
the RCS. This assumption is conservative for this application, since it increases the risk of
Mode 4 compared to Mode 5.

Loss of Inventory - This event is only applicable in the transition from Mode 4 to Mode 5, and
while in Mode 5. The frequency used is based on a similar treatment found in Reference 14.
The total frequency is a combination of operator error resulting in an inadvertent transfer of
reactor coolant out of the RCS, events which initiate in systems connected to the RCS, and
events resulting from maintenance activities.

Loss of Offsite Power - The nominal at-power frequency is maintained for Modes 4 and 5. This
is based on a review of loss of offsite power events in EPRI Technical Report 10029987
(Reference 19) to determine a revised frequency for shutdown conditions. The result was
similar to the at-power frequency, and therefore the at-power frequency was retained.

Cold Overpressurization - This event only applies to Mode 5. The frequency is based on
WCAP-11737 (Reference 20), which is a higher frequency than Reference 14. Although a
higher frequency is not conservative for this application, the contribution of this initiating event is
insignificant and, therefore, the frequency used is acceptable.

Boron Dilution - This event is not considered credible in Mode 4, but is considered credible in
Mode 5 with a frequency based on Reference 14. Although this is non-conservative for this
application, by reducing the risk in Mode 4 compared to Mode 5, the contribution of this initiating
event is insignificant and, therefore, the frequency used is acceptable.

3.2.4.2.5 Quantitative Results

The models were quantified to obtain the risk in terms of core damage probability (CDP) for a
plant shutdown and restart using a Mode 4 end state compared with a Mode 5 end state, with
the following results:

" CDP for Mode 4 end state: 6.02E-6

" CDP for Mode 5 end state: 9.52E-6
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The increase in CDP for a Mode 5 end state was attributed to the additional risk incurred during
transition from SG cooling to shutdown (RHR) cooling. The quantitative results support a Mode
4 end state over a Mode 5 end state.

The results were further reviewed to obtain qualitative insights of the risk profile for the two end
states. Loss of decay heat removal, loss of offsite power, and loss of inventory were the
dominant initiating events in both end states. The Mode 5 unique initiating events, cold
overpressurization and boron dilution, were not significant contributors and did not influence the
results. These insights, and the lower CDP in Mode 4 compared to Mode 5, are consistent with
the qualitative risk analysis and insights.

3.2.4.2.6 Containment Considerations

In Mode 4, containment systems, including the structure, isolation valves, and cooling and spray
systems, are required to be operable since a design basis accident could cause a release of
radioactive material to containment and an increase in containment pressure and temperature
that would require the use of these systems for accident mitigation. In Mode 5, the probability
and consequences of these events are lesser due to the reduced pressure and temperature of
the RCS and secondary systems. However, the risk analyses consider more than the design
basis events, and such events occurring in Mode 5 may lead to core damage and cause a
challenge to containment.

For the proposed changes to the TSs not involving containment systems, an end state of Mode
4 compared to Mode 5 means that containment and the containment safeguards systems are
required to be operable and, therefore, are available to mitigate the consequences of any event.
For changes to the TSs for containment safeguards systems, however, a Mode 4 end state
maintains the plant in a condition where design basis accidents may occur which would require
the availability of the containment boundary. Although the probability and the consequences of
these events are significantly reduced in Mode 4, the NRC staff considers that the function of
containment as a fission product barrier, which is achieved by compliance with LCOs 3.6.1,
3.6.2, and 3.6.3 for containment integrity and isolation, must be available in Mode 4. Since the
scope of the TR, as revised in response to the NRC staff RAI, excludes LCOs 3.6.1, 3.6.2, and
3.6.3, the availability of the containment boundary is assured while a plant is in a Mode 4 end
state, and this is acceptable.

3.2.4.2.7 External Events

The quantitative risk analysis does not include consideration of external events, including
internal fires and floods. The qualitative risk analysis demonstrated increased redundancy and
diversity of available mitigation systems for decay heat removal, inventory control, and electric
power. With more options available in Mode 4 compared to Mode 5, any external initiating
event would be less likely to result in a loss of all available equipment needed for mitigation. In
either mode, the reduced RCS temperatures and pressures eliminate the requirement to
maintain seal cooling for the reactor coolant pumps, and loss of seal cooling is one significant
impact for internal floods and fires. This reduces the impact of these events in Modes 4 or 5.

With regards to internal flooding, in Mode 4, main feedwater system operation has been
terminated and secondary cooling is provided by AFW. Therefore, feedwater system flooding
events are not applicable. The flooding events of interest in Modes 4 and 5 involve the CCW
and SW systems. The quantitative results show that the risk in Mode 5 is greater when a train
of these systems is inoperable than the risk in Mode 4. Thus, the risk impact of an internal flood
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event involving these systems would exhibit a similar difference in risk and, therefore, inclusion
of these events would not change the overall conclusions of the risk analyses.

With regards to internal fire events, the operator response to fires occurring in Mode 4 would be
similar to the response to fires occurring in Mode 5. The additional safety equipment available
in Mode 4 compared to Mode 5 provides additional assurance of successful mitigation of fires.
Therefore, inclusion of fire initiators would not be expected to change the overall conclusions of
the risk analyses.

With regards to seismic risk, it is reasonable to assume that the trains of a seismically qualified
system will respond to a seismic event in a similar manner regardless of the plant operating
mode. Once again, the availability of additional safety-related, seismically qualified systems in
Mode 4 compared to Mode 5 provides additional assurance of successful mitigation of seismic
events. Further, a seismic event is likely to lead to a loss of offsite power, and there are more
independent sources of power required to be available in Mode 4 compared to Mode 5,
including the TDAFW pump which can provide decay heat removal without AC power.
Therefore, inclusion of seismic events would not change the overall conclusions of the risk
analyses.

The NRC staff concludes that the TR WCAP-1 6294-NP, Revision 0, adequately justifies that
external events risk would not impact the overall conclusion of the report favoring a Mode 4 end
state over Mode 5.

3.2.4.2.8 TS LCO Specific Quantitative Analyses

The baseline PRA model for transition risk assumes availability of equipment consistent with the
assumptions discussed.

For those TS LCOs within the scope of the TR which include equipment modeled in the PRA,
additional quantitative analyses were performed assuming unavailability of the equipment as per
the TS conditions. The results are shown in the following table.
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Table 3.2.1 Core Damage Probability for Various TS LCOs

TS LCO Condition Modeled CDP - Mode 4 End CDP - Mode 5 End
State State

3.5.3 ECCS - Shutdown, no available high 1.32E-5 9.52E-5
head SI subsystem

3.5.4 Refueling Water Storage Tank, no 3.08E-5 1.13E-4
available tank

3.6.6A and Containment Spray and Cooling, one train 6.02E-6 9.52E-6
3.6.6B Containment Spray unavailable
3.6.6A and Containment Spray and Cooling, two 6.02E-6 9.52E-6"
3.6.6B trains Containment Spray unavailable
3.6.6A and Containment Spray and Cooling, one train 6.03E-6 9.53E-6
3.6.6B Containment Cooling unavailable
3.6.6A and Containment Spray and Cooling, two 6.36E-6 9.77E-6
3.6.6B trains Containment Cooling unavailable
3.6.6A and Containment Spray and Cooling, one train 6.03E-6 9.53E-6
3.6.6B Containment Spray and one train

Containment Cooling unavailable

3.7.7 Component Cooling Water, one train 1.01E-5 2.46E-5
unavailable, backup pump unavailable

3.7.7 Component Cooling Water, one train 8.35E-6 2.22E-5
unavailable, backup pump available

3.7.8 Service Water, one train unavailable, 2.41E-5 4.38E-5
backup pump unavailable

3.7.8 Service Water, one train unavailable, 8.09E-6 2.71 E-5
backup pump available

3.8.1 AC Power - Operating, one offsite circuit 6.79E-6 1.25E-5
unavailable

3.8.1 AC Power - Operating, two offsite circuits 1.12E-3 6.02E-3
unavailable

3.8.1 AC Power- Operating, one diesel 7.29E-6 1.62E-5
generator unavailable

3.8.1 AC Power- Operating, two diesel 2.63E-5 1.15E-4
generators unavailable

3.8.1 AC Power - Operating, one offsite circuit 1.67E-5 5.11E-5
and one diesel generator unavailable

3.8.1 AC Power - Operating, one load 7.48E-6 1.67E-5
sequencer unavailable

3.8.4 DC Power - Operating, one battery 6.02E-6 9.52E-6
charger unavailable

3.8.4 DC Power - Operating, one battery 7.44E-6 1.68E-5
unavailable
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3.8.4 DC Power- Operating, one DC 1.31 E-4 2.19E-4
subsystem unavailable

3.8.7 Inverters - Operating, train with one 7.50E-6 1.67E-5
inverter unavailable

3.8.7 Inverters - Operating, train with two 7.40E-6 1.62E-5
inverters unavailable

3.8.9 AC Power Distribution, one subsystem 3.68E-5 6.64E-5
unavailable

3.8.9 AC Power Distribution, one vital bus panel 7.50E-6 1.67E-5
unavailable

3.8.9 AC Power Distribution, three vital bus 3.22E-5 1.19E-4
panels unavailable

The quantitative risk analyses results demonstrate that for each TS LCO condition evaluated,
the risk of remaining in Mode 4 is lower than proceeding to Mode 5, which confirms the insights
from the qualitative risk assessment.

3.2.4.2.9 Sensitivity Studies

The report investigated important assumptions to determine if their uncertainty would impact the
overall conclusion of the analyses.

- Time in Mode 5 Sensitivity

The time spent in Mode 5, including transition to SDC in Mode 4, was assumed as 70 hours
based on TS requirements and on operational data from Westinghouse plants. Since this is
a higher risk configuration, a sensitivity study was done using 24 hours as the assumed
time. This time was chosen based on the time to complete the transition from Mode 4 to
Mode 5. While the quantitative results show that there is a dependency on the time spent in
Mode 5 and in transition, the conclusion of less risk by remaining in Mode 4 is not changed.

- SGTR Initiating Event Frequency Sensitivity

Westinghouse plants include various types of steam generators. The SGTR initiating event
frequency was increased by a factor of four from the base case value to investigate the
sensitivity of the results. The TR states that the risk increases only about 14% for the Mode
4 case (SGTR is not modeled in Mode 5); therefore, the model is not sensitive to SGTR
frequency in either mode, and the conclusion of less risk by remaining in Mode 4 is not
changed.

- Probability of Offsite Power Recovery Sensitivity

The probability of not recovering offsite power within two hours (required in Mode 5) is 0.5,
based on Reference 14. A sensitivity case was run assuming the probability of non-
recovery is 0.1, a factor of 5 reduction. The revised case reduced the CDP in Mode 5 by
only about 14%; therefore, the model is not sensitive to offsite power recovery probability,
and the conclusion of less risk by remaining in Mode 4 is not changed.

Based upon these results, the NRC staff concludes that the risk assessment and associated
sensitivity studies are adequate to show that the risk changes associated with the proposed
changes are either negative or risk neutral for all Westinghouse plants.
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3.2.5 Tier 2 and Tier 3 Assessment

The TR identifies the availability of the TDAFW pump as a general tier 2 requirement in order to
remain in Mode 4. This will be addressed by revising the bases of each TS action to which a
revised end state is applied. Each individual assessment of TS action included an evaluation of
tier 2 requirements; no TS LCO action-specific tier 2 restrictions were identified.

Licensees have programs in place to comply with 10 CFR 50.65(a)(4) to assess and manage
the risk from proposed maintenance activities. These programs can support licensee decision
making regarding the appropriate actions to control risk due to emergent equipment
unavailabilities occurring in Mode 4.

3.2.6 Risk Assessment Summary

The NRC staff finds that the Westinghouse risk assessment approach is comprehensive and
follows NRC staff guidance as documented in RGs 1.174 and 1.177. In addition, the analyses
show that the criteria of the three-tiered approach for allowing TS changes are met as explained
below:

* Risk Impact of the Proposed Change (Tier 1). The risk changes associated with the
proposed TS changes, in terms of mean yearly increases in CDF and LERF, are risk
neutral or risk beneficial. In addition, there are no time intervals associated with the
implementation of the proposed TS end state changes during which there is an increase
in the probability of core damage or early release with respect to the current end states.

• Avoidance of Risk-Significant Configurations (Tier 2). The availability of the TDAFW
pump is addressed as a general tier 2 restriction. No specific restrictions on equipment
availability or other controls were identified for preventing risk-significant plant
configurations.

• Configuration Risk Management (Tier 3). Licensees have programs in place to comply
with 10 CFR 50.65(a)(4) to assess and manage the risk from proposed maintenance
activities. These programs can support licensee decision making regarding the
appropriate actions to control risk due to emergent equipment unavailabilities occurring
in Mode 4.

In addition, the generic risk impact of the proposed end state mode change was evaluated
subject to the following:

• Entry into the shutdown mode under consideration (Mode 4 or Mode 5) is for the primary
intent of repairing a non-functional component and returning the plant to power as soon
as practical.

While in Mode 4, SG cooling via the TDAFW pump is available in the event of an
interruption of decay heat removal, upon operator action to start the pump. This requires
availability of the TDAFW pump, a minimum available pressure in the secondary, an
available water supply to the pump, and no maintenance or other activities which would
delay establishing SG cooling.
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3.3 Technical Evaluation Summary

This section is limited to the NRC staffs evaluation of proposed changes associated with
cooldown to Mode 4 instead of Mode 5 for specific TS Required Actions in TR WCAP-1 6294
based on traditional engineering considerations such as defense-in-depth and safety margins.
The proposed changes to the TS end state are consistent with standard practices used in
setting the allowed outage times and surveillance test intervals. The reduction in outage time in
Mode 4 might provide operational flexibility; the change might allow an increased allocation of
the plant personnel's time to more safety-significant aspects of plant operation.

The impact of the proposed changes to the TS end state for the Required Actions is evaluated
to determine that the changes are consistent with the defense-in-depth philosophy. Risk
insights from both qualitative and quantitative risk assessments were used in the TS change-
specific justifications. In addition to the risk arguments, defense-in-depth arguments are used to
justify each system-specific TS change, in accordance with the "integrated decision-making"
process of Regulatory Guides 1.174 and 1.177.

The codes and standards approved for use by the NRC continue to be met. The proposed
revisions provide sufficient margin to account for the analysis and data uncertainties. The
proposed TS end state andCT change does not adversely affect any assumptions or inputs to
the safety analysis. The proposed changes do not allow plant operation in a configuration
outside the design basis. For the proposed changes Mode 4 offers additional defense-in-depth
and a lower risk level. Therefore there is no impact on safety margins.

Based on technical and regulatory evaluation of the proposed changes to TS by the NRC staff,
it is concluded that the proposed changes meet the current regulations.

4.0 LIMITATIONS AND CONDITIONS

Licensees requesting the TS changes to operate their plants in accordance with
TR WCAP-1 6294-NP must include the following in the TS Bases to ensure that the
implementation of this TR will be consistent with the NRC staffs evaluation:

1. The primary purpose for entry into Mode 4 end states is to accomplish short duration
repairs to restore inoperable equipment.

2. The availability of the TDAFW pump is assured while the plant remains in Mode 4 in
accordance with the assumption of the TR.

3. Operational procedures have been established to ensure long-term decay heat
removal, should the SG cooling be lost while operating in Mode 4.

4. Include the NRC approved-TR as a reference in the TS Bases.

5.0 CONCLUSION

The NRC staff's evaluation approves only the end state changes specifically identified in
Section 3.1 of this SE. The NRC staff finds that the TR used realistic assumptions regarding the
plant conditions and the availability of various mitigating systems in analyzing the risks and
considering the defense-in-depth and safety margins. Thus the NRC staff concludes that the TR
uses realistic assumptions to justify the change in the end state. The NRC staff's review is
based on the knowledge of lower RCS pressure in Mode 4, which reduces the severity of a
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LOCA, and limits any coolant inventory loss in the event of a LOCA. The staff reiterates that
there are high risk plant evolutions and configurations in Mode 4 and that plant operators should
be in a heightened state of awareness during Mode 4 status.

In addition, as shown in the November 20, 2009 letter (Reference 21), the NRC staff reviewed
the proposed TR WCAP-16294, Rev. 0 changes to NUREG-1431, Revision 3, "Standard
Technical Specifications Westinghouse Plants," TS and Bases, as well as additional markups of
TR WCAP-1 6294-NP. The NRC staff found the proposed revisions to the STS and Bases, as
described in the November 20, 2009 letter, acceptable, subject to the limitations and conditions
shown in Section 4.0. The Technical Specifications Task Force will submit the STS and Bases
changes justified in TR WCAP-16294, Rev. 0, (and as shown in Reference 21) as a TSTF
Traveler, for NRC staff review and approval.
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RESOLUTION OF NUCLEAR ENERGY INSTITUTE (NEI) COMMENTS ON DRAFT SAFETY EVALUATION FOR TOPICAL
REPORT WCAP-16294 (TITLE)

NUCLEAR ENERGY INSTITUTE
PROJECT NO. 689

By letter dated December 10, 2009, an NRC draft safety evaluation (SE) regarding the U.S. Nuclear Regulatory Commission's
(NRC's) approval of WCAP-16294-NP, was provided for NEI review and comment. By letter dated January 12, 2010, the NEI
submitted its comments on the Draft SE. The NRC staff's disposition of the NEI comments on the Draft SE are provided below.

Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
1A P1/L39 Replace: "certain" with Editorial Agree. Change made.

"specific TS"

1B P1/L40-L43 Delete the sentence: WCAP-16294 justified Agree with alternate resolution.

"The proposed change Mode 4 as an acceptable
to the TSs would allow end state. WCAP-16294 The NRC staff deleted the following
time to perform short- did not include any sentence: Short duration repairs are on
duration repairs which limitations on the period of the order of 2-to-3 days, but not more
would otherwise time that a unit can remain than a week.
necessitate exiting the in Mode 4. Basis: The intent of the sentence is to
original Mode of state the NRC staffs expectation for
operation. Short timely licensee action to resolve the
duration repairs are on need to enter Mode 4. It should be
the order of 2-to-3 days, stated that in order to operate the plant
but not more than a in the safest Way possible with minimum
week." operator intervention, entry into the

shutdown MODE approved in this SE
(MODE 4) shall be for the primary
purpose of accomplishing inoperable
equipment repairs. If the repairs are not
completed within a reasonable time
period, then the plant may voluntarily
transition to cold shutdown.

1C P1/L43 Delete the sentence: 10CFR50.65 is applicable Agree with alternate resolution.

"The Mode 4 TS during all conditions of
plant operation, including Risk assessment and management per
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
endstate is applied, if normal shutdown 10CFR50.65 is a regulatory
risk is assessed and operations. requirement, and it is not necessary to
managed." 10CFR50.65(a)(4) restate this as a requirement. This

requires licensees to sentence was revised to the following:
assess and manage the "The Mode 4 TS end state is applied,
increase in risk that may and risk is assessed and managed in
result from proposed accordance with 10 CFR 50.65."
maintenance activities.
Therefore compliance with
this regulation ensures
that risk will be assessed
and managed during the
proposed endstate.

2 P1/L44-L46 Delete the following: WCAP-16294 justified Disagree. Change not made.

"(1) entry into the Mode 4 as an acceptable
shutdown mode is for a end state. WCAP-16294 Basis: The intent of the sentence is to

short interval," did not include any state the NRC staffs expectation for
limitations on the period of timely licensee action to resolve the

Renumber Item 2 to 1 time that a unit can remain need to enter Mode 4. It should be
and Item 3 to 2. in Mode 4. stated that in order to operate the plant

in the safest way possible with minimum
operator intervention, entry into the
shutdown MODE approved in this SE
(MODE 4) shall be for the primary
purpose of accomplishing inoperable
equipment repairs. If the repairs are not
completed within a reasonable time
period, then the plant may voluntarily
transition to cold shutdown.

P2 Table Include complete titles The revision makes the Agree. Change made.
for TS 3.6.6A, 3.6.6.B, TS titles complete and
and 3.6.6C. consistent with NUREG-

1431.
4 P4/L12 Revise "TSs" to "TS". Editorial Agree. Change made.

5 P5/L32 Revise: "... assessing The revision is a more Agree. Change made.
proposed permanent TS accurate description of the
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
changes in AOT." TS changes discussed in Also corrected P5/L35 as a result of

RG 1.77. NRC staff review: Change 1.777 to

To: "...assessing 1.177.
proposed permanent
ACT and STI TS
changes."

6 P5/L45 Revise: "The objective Editorial Agree. Change made.
of Tier 2 evaluation..."

To: "The objective of
the Tier 2 evaluation..."

P7/L19, L21, L23, Revise TS Mode The revisions make the Agree. Changes made.
L24, L27-L29 and definitions as follows: Mode definitions in the
L31. Mode 1 - Revise "rated draft SE consistent with
P8/Li, L2, and power" to "rated thermal the corresponding TS
L3. power" Mode definitions in

Mode 2 - Revise "rated NUREG-1431.

power" to "rated thermal The operational
power" and delete the considerations discussed
sentence: "The reactor for Mode 4 and 5 are not
vessel head closure part of the Mode
bolts are fully definitions in NUREG-
tensioned." 1431.

Mode 3 - Delete the The Mode 6 change is
sentence: "The reactor editorial
vessel head closure
bolts are fully
tensioned."
Mode 4 - Delete the
sentence: "The RCS
pressure would typically
be low enough to permit
operation of the
shutdown cooling (SDC)
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
system, although low
pressure is not a
requirement of the
mode and heat removal
may be via the steam
generators (SGs)."
Mode 5 - Delete the
sentence: "The RCS
pressure permits
operation of the SDC
system, since heat
removal via the SGs
cannot maintain RCS
temperature below
200'F."
Mode 6 - Revise: "The
reactor mode is
shutdown..." To: "The
reactor in this mode is
shutdown..."

8 P8/L5 and L6 Revise: "End states for Change is for editorial Agree. Changes made.
unit conditions are (the) and consistency
prescribed in TS..." (unit) reasons.
To: "End states for unit
conditions are
prescribed in the TS..."
Revise: "The current TS
actions require placing
a plant in..."
To: "The current TS
actions require placing
the unit in..."

9 P8/L12 Revise: "operations" Editorial Agree. Changes made.

To: "operation"
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
10 P8/L14 Revise: "...and actions The revision clarifies that Agree. Change made.

were implemented..." guidance (NUMARC 91-
To: "and guidance was 06) was developed to
issued..." address shutdown

operation. The current
wording implies some
Action (e.g., TS changes)
was implemented.

11 P8/L18 Revise: " accident The revision clarifies that Disagree. Change not made.
mitigation in Modes 4 the assessment of the
and 5..." availability of plant Basis: The TR includes a general

To: " accident equipment performed in section describing the plant decay heat

mitigation (with the WCAP-16294 for accident removal and accident mitigation in

remaining operable train mitigation discussed that modes 4 and 5.individual LCO actions

of equipment) in Modes the remaining operable are then also evaluated as described in

4 and 5... train of~equipment was the comment, considering the remaining
available, available equipment. This is addressed

in the Page 8, Lines 41-44 of the draft
SE. In addition, the resolution of
Comment #13, shown below, addresses
this.

12 P8/L21 Delete: "to support the This change improves the Disagree. Change not made.
return to service" accuracy of statements

referring to the Basis: The assessment in the TR for
assessments performed in transitioning mode 4 -mode 5 - mode 4
WCAP-16294. Other than is specifically part of the return-to-
discussing the Mode service evaluation, and this should be
change required by the retained. There would be no reason for
TS, WCAP-16294 does a plant to enter mode 4 from mode 5
not address specific unless it was starting up.
reasons for the Mode
changes.

13 P8/L40 and L41 Revise: "...the This change improves the Disagree.

comparative risk of accuracy of statements
completing repairs in referring to the Basis: The TR basis is shutdowns
Mode 4 or proceeding assessments performed in required by TS when equipment is not
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
to Mode 5 for repairs WCAP-16294. Other than repaired on line. So the identification of
and then returning to discussing the Mode repairs is appropriate. To address
Mode 4 for plant change required by the Comment #11, the following was added
startup." TS, WCAP-16294 does to the end off the last sentence,
To: "... the comparative not address specific "considering the available equipment for
risk of remaining in reasons for the Mode accident mitigation."
Mode 4 or proceeding changes.
to Mode 5 and then
returning to Mode 4 for
plant startup.

14 P9/L16 and L21 Revise: "allowances" Editorial Agree. Change made.

To: "allowance"

15 P9/L17 and 18 Delete: "(i.e., The term "unanalyzed" Agree. Change made. It is not
unanalyzed)" implies that a FSAR necessary to identify conditions outside

Chapter 15 safety analysis TS as unanalyzed.
is associated with this
change. The addition of
the Note ensures the
correct usage of the TS.
The Note being added to
the affected TS Required
Action merely assures that
LCO 3.0.4a is applied as
intended.

16 P9/L22 Revise: "...therefore, The use of "operational" in Agree. Change made. The proposed

appropriate operational this context is note is not an operational limit, so the
limits are applied with unnecessary and comment is valid.
the addition of Notes to potentially confusing given
affected TS..." that the change only

To: "...therefore, an assures the proper use of
appropriate limitation is the existing TS
applied by the addition requirement.
of Notes to the affected The other changes are
TS..." editorial.
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
17 P9/L26 Revise: "...applied to Editorial Agree. Change made.

corresponding..."
To: "applied to the
corresponding..."

18 P9/L33 Revise: "... mitigate The affected sentence Agree. Change made. The word
several events." refers to manual SI several is not essential to the meaning

To: "...mitigate potential actuation capability in of the sentence.

events." Mode 4. The existing
wording implies that there
are analyzed events for
which SI is required in
Mode 4. There are no
specific events analyzed
in Mode 4 for which SI is
required.

19 P9/L34-L36 Delete the following WCAP-16294 does not Agree with alternate resolution.
sentence: "During the include any requirements
proposed end state or assumptions regarding This sentence was revised to the
(MODE 4), the event a periodic assessment of following: During the proposed Mode 4
mitigating systems, the mitigating systems, end state, risk is assessed and
structures and their structures and their managed consistent with 10 CFR 50.65.
components such as components while in
pumps, and valves must Mode 4. This sentence
be assessed at adds a requirement for
predetermined, periodic periodic monitoring that is
interval to ensure not part of the
safety." assessments performed in

WCAP-16294.
20 P9/L36-L39 P9 Delete the following Except for providing Agree with alternate resolution.

P15/L23-L25 sentence: information regarding the
P16/L15-18 "The NRC staff's review range of RCS pressures P9: The sentence was revised to the

was based, in part, on that are indicative of following: The NRC staffs review is
the assumption that operation in Mode 4, based on the knowledge of lower RCS

while remaining at WCAP-16294 does not pressure in Mode 4, which reduces the
Mode 4, that plants contain any guidance, severity of a LOCA, and limits any
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Comment Draft SE Page & NEI Comment NEl Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
would be at the lower requirements, or coolant inventory loss in the event of a
end of RCS pressure - assumptions regarding LOCA.
range so that it will what RCS pressure
reduce the potential for should be maintained Basis: The NRC staff notes that current
LOCA and will limit while a plant is in Mode 4. TS Bases state that "the reactor must
coolant inventory loss in The WCAP did not be brought to lower pressure conditions
the event of a LOCA, as provide a basis for this to reduce the severity of the LEAKAGE
described further in NRC staff assumption and its potential consequences." The
Sections 3.1.4 and 3.1.5 (page 9) and requirements TS Bases further state that this action
of this SE." (pages 15 and 16). "... reduces the factors that tend to

P15 Delete the degrade the pressure boundary..."
following: P15: Agree. Change made. This
"Though lower RCS sentence was deleted.

pressure in Mode 5

compared to Mode 4 P16: Agree. Change made. This
enables the unit to sentence was deleted.
reduce RCS leakage to
lower amounts, RCS
pressure in Mode 4
must be maintained at
the lower end of the
pressure range at Mode
4."

P16 Delete the
following: -

"Though PIV leakage
can be reduced to a
lower level in Mode 5
compared to Mode 4
because of lower
pressure, the unit
should be brought to
lower part of Mode 4
where the RCS
pressure can be
maintained significantly
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
lower than at power
which will reduce the
effects of the PIV
leakage."

21 P9/L41 Revise: "...allowable The change improves the Agree. Change made.

value of..." accuracy of the statement
To: "... setpoint for..." as the setpoint (not

allowable value) provides
the protection being
discussed.

22 P10/L4 Revise: "..-coverage Editorial Agree. Change made.

of..."

To: "...covering..."

23 P10/L16, L20, Delete "...from MODE The description of the Agree with alternate resolution.

and L31 5" Note being added to the
affected Action Conditions Deletion of "from Mode 5" maintains
is inconsistent with the TS consistency with the actual marked up

and Bases markups TS, and does not change the intent of
transmitted to the NRC in the NRC staff evaluation. However, this
NEI letter dated 9/20/09 same conclusion is repeated in every
(but actually sent by email 3.1 subsection, without any up front
to the NRC on 11/20/09 discussion as to its basis. The following
from B. Bradley (NEI) to T. paragraph was added in Section 3.1,
Mensah (NRC)). The text identifying the fact that the TR does not
of the Note does not address entry into Mode 4 from Mode 5,
include "from MODE 5". and that this is precluded by a note in
The change (deletion of each LCO identifying that 3:0.4a is not

"from Mode 5" from the applicable for Mode 4 entry.
Note) was made to
conform to the similar "The TR does not address entry into
Notes used in the other Mode 4 from Mode 5 when the
NSSS Vendors TSTFs Required Actions are in effect. Such a
(e.g., B&W and CE). mode change would be permissible

since the revised actions permit
continued operation in Mode 4 for an
unlimited period of time, and therefore

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution

Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
transitioning from Mode 5 to Mode 4
would be permissible using LCO 3.0.4a
of the Standard TS. Therefore, a note is
added to each affected LCO which
identifies that the provisions of LCO
3.0.4a are not applicable to Mode 4
entry."

24 P10/L29 Revise: "...proposed The reference to an Agree. Change made.

amendment to delete amendment and the
Required Actions..." deletion of Required

To. "...proposed change Actions is incorrect.
to revise Required NUREG-1431 is a generic

Actions..." document.

25 P10/L43 Revise: "...train to The revision improves the Agree. Change made.

prevent inadvertent clarity of the description.
actuation of CS."
To: "... train. Two
switches are used to
prevent inadvertent
actuation of CS.

26 P10/L44 Revise the word "set" to The revision improves the Agree. Change made.

"train" clarity and consistency in
the context of this
description.

27 P1 1/L25 Revise: "... are required The revision is more Agree. Change made.
to be operational." consistent with the

To: "are required to be applicable TS terminology
operable in Mode 4." for systems required to be

operable. The addition of
Mode 4 is consistent with
the proposed change.

28 P11/L11,L12, Delete"... from MODE The description of the Agree with alternate proposal. Refer to

L16, and L29 5" Note being added to the the NRC resolution of Comment 23.

affected Action Conditions
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

29 P1 1/L29 In the paragraphs Section 4.0 is applicable Agree. The reference to the limitations

addressing the staffs to the entire SE, it does and conditions of Section 4.0 were
acceptance of each not need to be individually removed from the individual
proposed change, the referenced for each subsections for each change, since the
reference to the change. The reference to limitations and conditions are applicable
limitations and Section 4.0 is used in to the entire SE.
conditions of Section some acceptance
4.0 is inconsistent, paragraphs (e.g.,

P1 1/L29) and not in others
(e.g., P12/L20)

30 P12/L12, L1'8, Delete "...from MODE The description of the Agree with alternate resolution. Refer to
L37, and L43 5" Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

31 P12/L16 Revise; "In addition, CI The revision provides Agree. Change made.
valves, CS system, and _ additional clarity and is
CCW systems are consistent with the
available." proposed change.
To: "In addition, CI
valves, CS system, and
CCW systems are
available in Mode 4.

32 P12/L19 Revise: "amendment" In this case the word Agree. Change made.

To: "change" amendment is not
applicable. NUREG-1431.
is a generic document.

33 P13/L1 Revise: "amendment" In this case the word Agree. Change made.

To: "change" amendment is not
applicable. NUREG-1431
is a generic document.

34 P13/L4 Add "Coincident With The change makes the Agree. Change made.
Safety Injection and" title of this instrument
after RWST Level - Function consistent with
Low Low in the title of the title used in NUREG-
Function 7c. 1431.

35 P13/L22 and L32 Delete: "...from Mode The descriptionof the Agree with alternate resolution. Refer to

5." Note being added to the NRC resolution of Comment #23.
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

36 P13/L33 Revise: "amendment" In this case the word Agree. Change made.

To: "change" amendment is not
applicable. NUREG-1431
is a generic document.

37 P14/L6, -15, L34, Delete: "...from Mode The description of the Agree with alternate resolution. Refer to
and L42 5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

38 P14/L16 and L43 Revise: "amendment" In this case the word Agree. Change made.

To: "change" amendment is not
applicable. NUREG-1431
is a generic document.

39 P15/L19 Add: "or primary to This change makes the Agree. Change made.
secondary leakage is Conditions addressed by
not within limit" after "or Required Action B.2
pressure boundary complete and consistent
leakage exists" with NUREG-1431.

40 P15/L20 and L34 Delete: "...from Mode The description of the Agree with alternate resolution. Refer to
5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
41 P15/L32 Revise: "amendment" In this case the word Agree. Change made.

To: "change" amendment is not
applicable. NUREG-1431
is a generic document.

42 P15/L21 Revise: "A RCS leakage Editorial Agree. Change made.
that is considered to be
not large enough..."
To: "RCS leakage that
is not large enough..."

43 P15/L28-31 Revise the following The revised description of Agree. Change made.

sentence: the applicable RCS

"If any pressure operational leakage
boundary leakage requirements is more
leakage exists, or if consistent with the actual
unidentified leakage, TS requirements specified
identified leakage, or in NUREG-1431.
primary to secondary
leakage cannot be
reduced to within limits
within 4 hours, the
reactor must be brought
to lower pressure
conditions to reduce the
severity of the leakage
and its potential
consequences."

To:
"If RCS operational
leakage is not within
limits for reasons other
than pressure boundary
leakage or primary to
secondary leakage the
leakage must be
reduced to within the
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Comment Draft SE Page & NE! Comment NEi Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
limit in 4 hours
consistent with
Required Action A.1. If
operational leakage is
not restored to within
the limit in 4 hours, in
accordance with
Required Action A.1, or
pressure boundary
leakage exists, or
primary to secondary
leakage is not within the
limit, Required Actions
B.1 and B.2 become
applicable. Required
Actions B.1 and B.2
require that the unit be
placed in Mode 3 within
6 hours and Mode 4
within 12 hours. Thus,
the reactor must be
brought to lower
pressure conditions to
reduce the severity of
the leakage and its
potential consequence."

44 P16/L13, L23, Delete: "...from Mode The description of the Agree with alternate resolution. Refer to
and L40 5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

45 P16/L24 Revise: "amendment" In this case the word Agree. Change made.

To: "change" amendment is not
applicable: NUREG-1431
is a generic document.

46 P16/L41 Add the word "an" Editorial Agree. Change made.
before the word
"indication"

47 P17/L4, Delete: "...from Mode The description of the Agree with alternate resolution. Refer to
5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODES5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
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Comment Draft SE Page & NEI Comment NE! Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
(e.g., B&W and CE).

48 P17/L5 and L35 Revise: "amendment" In this case the word Agree. Change made.

To: "change" amendment is not
applicable. NUREG-"431
is a generic document.

49 P17/L14, L16, L14 - Capitalize "a" in The revisions make the Agree. Change made.

and L18 word "action" text consistent with the

L16- Delete"RHR" and NUREG-1431 TS being

capitalize the word discussed.
"operable"

L18 - Add "sub" to word
system.

50 P17/L27 Revise "C.1" to "A.l" The Required Action Agree. Change made.

being revised by WCAP-
16294 is A.1 not C.1.

51 P18/L5 Revise "E.2" to 'C.2" The Required Action Agree. Change made.

being discussed in this
text is C.2 not E.2.

52 P18/L6 and L25 Delete: "...from Mode The description of the Agree with alternate resolution. Refer to

5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

53 P18/L7 Revise: "Since SI and The revision clarifies that Agree. Change made.
recirculation are not variations in level or boron
available due to concentration outside the
inoperable RWST..." limits of the RWST TS

would not necessarily
make SI and recirculation

To: "Since SI and unavailable, although the
recirculation may not be capability of the systems
available due to an to perform their intended
inoperable RWST. safety function may be

degraded.

54 P18/L12 Add the word "the" Editorial Agree. Change made.
before the word "lower".

55 P18/L16 Delete the following: The revision simplifies the Agree. Change made.

"for reasons other than sentence and eliminates
boron concentration or an incomplete list of
temperature" reasons why the RWST

may be inoperable. If the
deleted text is retained,
boron concentration and
temperature not within
limits must be added to
this sentence to list all the
reasons why the RWST
may be inoperable.

56 P18/L26 Revise: "amendment" In this case the word Agree. Change made.

To: "change" amendment is not
applicable. NUREG-1431
is a generic document.

57 P19/L5 Revise: "60 hours" to This change is consistent Agree. Change made.
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Comment Draft SE Page & NEI Comment NE! Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
"54 hours" with the TS changes

previously transmitted to
the NRC in NEI Letter
dated 9/20/09 (B. Bradley
(NEI) to T. M. Mensah
(NRC)). Note this letter
was actually sent by email
to the NRC on 11/20/09

58 P19/L7, L18, and Delete: "...from Mode 5" The description of the Agree with alternate resolution. Refer to
L44 Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

59 P19/L13 Revise: "Action F" to Reflects the correct TS Agree. Change made.
"Condition F" terminology.

60 P19/L16 Capitalize "b" in word Reflects consistent TS Agree. Change made.
"bases" terminology and use of
Revise: "technical acronyms.
specification" to "TS"
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
61 P19/L18 Delete "applicants" This word is not required Agree. Change made.

in the SE for a TR. It is
not used in other similar
sentences in this SE.

62 P20/L2 and L3 Delete the following: No credit is taken for Agree. Change made.
... and it also serves to iodine removal in TS

remove iodine." 3.6.6.B of NUREG-1431.

63 P20/L3 Revise: "Action G" to Reflects the correct TS Agree. Change made.
"Condition G" terminology.

64 P20/L3 and L4 L3 - Delete: "...two CS The revision simplifies the Agree. Change made.

trains are inoperable L3 statement consistent
or ... with the TS wording and
L4 - Revise "... more makes an editorial change
trains inoperable..." in L4.

To: "... more trains are
inoperable

65 P20/L5 Delete: "The proposed This sentence is Agree. Change made.
changes to the TS applicable to the TS and
bases were also Bases revised consistent
reviewed as input to the with the changes included
TS change." in NEI Letter dated

9/20/09 but actually
transmitted by email dated
11/20/09 from B. Bradley
(NEI) to T. M. Mensah
(NRC).

TS 3.6.6B, where this
sentence was applied in
P20/L5 is not addressed
in the NEI letter.

66 P20/L7,L32, and Delete: "... from Mode The description of the Agree with alternate resolution. Refer to
L43 5... Note being added to the NRC resolution of Comment #23.

1_ _ _affected Action Conditions 1
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(eg., B&W and CE).

67 P20/L9 Add the word "System" This change makes the Agree. Change made.

to the TS title. TS title consistent with
NUREG-1431.

68 P20/L30 Revise: "60 hours" to This change is consistent Agree. Change made.

"54 hours" with the TS changes
previously transmitted to
the NRC in NEI Letter
dated 9/20/09 (B. Bradley
(NEI) to T. M. Mensah
(NRC)). Note this letter
was actually sent by email
to the NRC on 11/20/09

69 P20/L41 Capitalize "b" in word Reflects consistent TS Agree. Change made.

"bases" terminology

70 P20/L41 Add: "TS" in front of the Clarification Agree. Change made.

word "change"

71 P21/L16, and Delete: "...from Mode The description of the Agree with alternate resolution. Refer to
_NRC resolution of Comment #23.
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
L24-25 5... Note being added to the

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

72 P21/L23 and L24 Delete: "The proposed This sentence is Agree. Change made.
changes to the TS applicable to the TS and
bases were also Bases revised consistent
reviewed as input to the with the changes included
TS change." in NEI Letter dated

9/20/09 but actually
transmitted by email dated
11/20/09 from B. Bradley
(NEI) to T. M. Mensah
(NRC).
TS 3.6.6D, where this
sentence was applied (in
P21/L23&24) is not
addressed in the NEI
letter.

73 P21/L20 Revise: "...in full..." to Editorial Agree. Change made.
at full..."
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
74 P22/L2, and L46 Revise: "60 hours" to This change is consistent Agree. Change made.

"54 hours" with the TS changes
previously transmitted to
the NRC in NEI Letter
dated 9/20/09 (B. Bradley
(NEI) to T. M. Mensah
(NRC)). Note this letter
was actually sent by email
to the NRC on 11/20/09

75 P22/L4, L1-3, and Delete: ".. from Mode The description of the Agree with alternate resolution. Refer to

L48 5..." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

76 P22/L9 Revise: "...in full Editorial Agree. Change made.

power."
To: "... at full power."

77 P22/L1 1 Capitalize "b" in word Reflects consistent TS Agree. Change made.

"bases" terminology
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
78 P22/L38 and L39 L38 - Add the word Revises the system Agree. Change made.

"spray" in front of names to be consistent
"additive tank". with the TS terminology

L39 - Add the word used in NUREG-1431.
"containment" in front of
"spray pump suction."

79 P23/L2, L5,L35, Delete the word This word is not required Agree. Change made.
L38 and L40 "applicant" in the SE for a TR. It is

not used in other similar
sentences in this SE.

80 P23/L2 and L35 Delete brackets around Editorial Disagree. No change made. The word
"e" in word "events" "events" is capitalized in the TR as the

first word of a sentence, so technically
making it lower case and bracketing it is
appropriate for the SE.

81 P23/L9 and L44 Revise word "cooling" to Correct system Agree. Change made.
"coolant" terminology.

82 P23/L32 Add the word "The" Editorial Agree. Change made.

before "Mode 5"

83 P23/L33 Revise "60 hours" to "54 This change is consistent Agree. Change made.

hours" with the TS changes
previously transmitted to
the NRC in NEI Letter
dated 9/20/09 (B. Bradley
(NEI) to T. M. Mensah
(NRC)). Note this letter
was actually sent by email
to the NRC on 11/20/09

84 P24/L19 and L33 Delete: "...from Mode The description of the Agree with alternate resolution. Refer to

5... Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

85 P24/L27 Delete the word This word is not required Agree. Change made.
"applicant" in the SE for a TR. It is

not used in other similar
sentences in this SE.

86 P24/L26-L28 Revise: Minor corrections, Agree. Change made.

"Action A states that clarifications, and editorial

with one ICS train changes to improve
inoperable the licensee understanding and clarity.
has seven days to
restore the ICS train to
OPERABLE status.
The TR requests that if
Action A cannot be
accomplished within the
seven day limit,
Required Action B.1
requires the unit to be in
Mode 3 in six hours and
in Mode 4 in twelve
hours."
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
To:
"For Condition A, one
ICS train inoperable,
seven days are allowed
to restore the ICS train
to OPERABLE status.
The TR requests that if
Required Action A. 1
cannot be accomplished
within the seven day
limit, Required Action
B.1 be revised to allow
the unit to be in Mode 3
in six hours and in
Mode 4 in twelve
hours."

87 P24/L31 and L32 Delete: "The proposed This sentence is Agree. Change made.
changes to the TS applicable to the TS and
bases were also Bases revised consistent
reviewed as input to the with the changes included
TS change." in NEI Letter dated

9/20/09 but actually
transmitted by email dated
11/20/09 from B. Bradley
(NEI) to T. M. Mensah
(NRC).
TS 3.6.11, where this
sentence was applied (in
P241L31&32) is not
addressed in the NEI
letter.

88 P25/L3, L20, and Delete: "... from Mode The description of the Agree with alternate resolution. Refer to
L44 5... Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

_ _ _Resolution, Disagree)
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

89 P25/1i1 and L12 Revise: Editorial clarifications Agree. Change made.

"Action A states that if
one vacuum relief line is
inoperable, the licensee
has 72 hours to restore
vacuum relief line to
OPERABLE status.

To:

"For Condition A, if one.
vacuum relief line is
inoperable, 72 hours
are allowed to restore
the vacuum relief line to
OPERABLE status."

90 P25/L47 and L48 Revise: Editorial clarifications Agree. Change made.

"Action A states that if
one SBACS train isinoperable the licensee

has seven days to
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
restore SBACS train to
OPERABLE status.'

To:

"For Condition A, one
SBACS train is
inoperable, seven days
are allowed to restore
the SBACS train to
OPERABLE status."

91 P26/ L1-L4 Revise: Clarifications, and editorial Agree. Change made.

"The energy released to changes to improve
containment from a understanding.
LOCA will be lower than
for the maximum design
basis accident. CS
systems and
containment cooling
systems, and ECCS will
be available. The loads
on these systems will
be well within their
design basis."

To:
"The energy released to
containment from a
LOCA will be lower than
for the limiting design
basis accident. The CS
system, containment
cooling system (for a
dual containment
design) and ECCS will
be available. The
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
capability of these
systems will be well
within their design basis
should an event occur
in Mode 4."

92 P26/L12 Delete: "The proposed This sentence is Agree. Change made.
changes to the TS applicable to the TS and
bases were also Bases revised consistent
reviewed." with the changes included

in NEI Letter dated
9/20/09 but actually
transmitted by email dated
11/20/09 from B. Bradley
(NEI) to T. M. Mensah
(NRC).
TS 3.6.11, where this
sentence was applied (in
P24/L31&32) is not
addressed in the NEI
letter.

93 P26/L13, L14, Delete: "...from Mode The description of the Agree with alternate resolution. Refer to
and L35 5... Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

94 P26/L39, L40 and Revise: Clarifications, and editorial Agree. Change made.
L41 "Recirculation of changes to improve

containment air from understanding.
upper containment to
lower containment
compartment to assist
cooling the containment
atmosphere and limiting
post accident pressure
in containment.
Containment air cooling
for a LOCA is still
required for operation in
Mode 4."

To:
"Recirculation of
containment air from the
upper containment to
lower containment
compartment assists in
cooling the containment
atmosphere and limiting
post accident pressure
in containment.
Containment air cooling
for a LOCA or SLB is'
still required in Mode 4."

95 P26/L42 and L43 Revise: Clarifications, and editorial Agree. Change made.

"The CS system will still changes to improve
be operational to understanding.
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Comment, Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
provide cooling in the
upper containment
compartment. The
energy released into
containment from a
LOCA while in Mode
4..,, 1

To:
The CS system will still
be available to provide
cooling in the upper
containment
compartment. The
energy released into
containment from a
LOCA or SLB while in
Mode 4..."

96 P26/L46 Add the word "to" before Editorial Agree. Change made.
the word "within"

97 P27/L3-L5 and Delete the following: The reference to the Agree. Change made.
L7 - Li 1 L3-L5 ECCS GDCs are correct,

however, the system

designed in accordance design criteria are not
with 1 iCFR5d, relevant to the proposedwith 10changes in WCAP-16294.
Appendix A, GDC 35, In addition the discussion
36, "Inspection of on P27 pertains to the
emergency core cooling ARS not the ECCS.
system," and 37,
"Testing of emergency
core cooling system.""
L7-L 11

"Criteria 36 and 37
address system
inspection and testing.
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
Criterion 35 states:

A system to provide
abundant emergency
core cooling shall be
provided. The system
safety function shall be
to transfer heat from the
reactor core following
any loss of reactor
coolant at a rate such
that (1) fuel and clad
-damage that could
interfere with continued
effective core cooling is
prevented and (2) clad
metal-water reaction is
limited to negligible
amounts."

98 P27/L3 Revise: "...or manual Editorial Agree. Change made.

actuation." to "...or by
manual actuation."

99 P27/L13 Revise: "With one train Consistent terminology for Agree. Change made.
of containment air the system.
return inoperable..."

To: "With one.train of
ARS inoperable..."

100 P27/L14-L28 Delete the following: The discussion of two Agree. Change made.

LCO 3.6.14 requires trains inoperable and the
"[t]wo ARS [air return requirements of LCO 3.0.3
systems] trains shall be is correct, however, it is
OPERABLE." With two not relevant to the
trains inoperable there changes proposed in
will not be any forced WCAP-16294, which is
ventilation to provide air not applicable to LCO
mixing to prevent 3.0.3.
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
hydrogen accumulation.
According to 10 CFR
50.36(c)(2) Limiting
conditions for operation,
(i) "Limiting conditions
for operation are the
lowest functional
capability or
performance levels of
equipment required for
safe operation of the
facility. When a limiting
condition for operation
of a nuclear reactor is
not met, the licensee
shall shut down the
reactor or follow any
remedial action
permitted by the
technical specifications
until the condition can
be met." NUREG-1431,
Standard Technical
Specifications
Westinghouse Plants,
LCO 3.0.3, states
"[w]hen an LCO is not
met and the associated
ACTIONS are not met,
an associated ACTION
is not provided, or if
directed by the
associated ACTIONS,
the unit shall be placed
in a MODE or other
specified condition in
which the LCO is not
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
applicable. Action shall
be initiated within 1 hour
to place the unit, as
applicable, in:

a. MODE 3
within 7 hours,
b. MODE 4
within 13:
hours, and
c. MODE 5
within 37
hours.".

101 P27/L30 Delete: "The proposed
changes to the TS
bases were also
reviewed."

This sentence is
applicable to the TS and
Bases revised consistent
with the changes included
in NEI Letter dated
9/20/09 but actually
transmitted by email dated
11/20/09 from B. Bradley
(NEI) to T. M. Mensah
(NRC).

TS 3.6.14, where this
sentence was applied (in
P27/L30) is not addressed
in the NEI letter.

Agree. Change made.

102 P27/L33 and L35 L33 Revise: "... CS Consistent terminology.. Agree. Change made.
systems...'
To: "... CS system..."

L35 Revise:
"...REQUIRED
ACTION..." To
"..._Required Action..."

103 P27/L35 Delete: "... from Mode The description of the Agree with alternate resolution. Refer to
5..." Note being added to the NRC resolution of Comment #23.
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

104 P27/L34 Revise: To be complete. The Agree. Change made.
, ... ,,in the event of a system is designed for
LOCA... both DBAs.

To:
".- in the event of a
LOCA or SLB..."

105 P28/L9 Delete: ". .. from Mode The description of the Agree with alternate resolution. Refer to

5." Note being added to the NRC resolution of Comment #23.
affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

106 P27/L1 3-15 Revise: Correct terminology and Agree. Change made.

"Action A states that if for consistency.
one ice condenser floor
drain is inoperable, the
licensee has one hour
to restore the ice
condenser floor drain to
OPERABLE status."
To:
For Condition A, one ice
condenser floor drain
inoperable, one hour is
allowed to restore the
ice condenser floor
drain to OPERABLE
status."

107 P27/L1 5-24 Delete the following: The discussion of two Agree. Change made.

"If more than one drain drains inoperable and the
is inoperable LCO 3.0.3, requirements of LCO 3.0.3
states "[w]hen an LCO are correct but it is not
is not met and the relevant to the changes
associated ACTIONS proposed in WCAP-
are not met, an 16294, which is not
associated ACTION is applicable to LCO 3.0.3.
not provided, or if
directed by the
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
associated ACTIONS,
the unit shall be placed
in a MODE or other
specified condition in
which the LCO is not
applicable. Action shall
be initiated within 1 hour
to place the unit, as
applicable, in:

a. MODE
3 within 7
hours,
b. MODE
4 within 13
hours, and
c. MODE
5 within 37
hours."

Since there is no Action
for more than one floor
drain inoperable LCO
3.0.3 is applicable."

108 P27/L30 Revise: To be complete. The Agree. Change made.
"... in the event of a system is designed for

LOCA... both DBAs.

To:

... in the event of a
LOCA or SLB..."

109 P27/L36-L39 Revise: Correct terminology and Agree. Change made.

"Adtion A states that if forconsistency.
one ice condenser floor
drain is inoperable, the
licensee has one hour
to restore ice condenser
floor drain to
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
OPERABLE status.
Action B states if one
refueling canal drain is
inoperable there is a
one hour limit to restore
refueling canal drain to
OPERABLE status."
To:
"For Condition A, one
ice condenser floor
drain inoperable, one
hour is allowed to
restore the ice
condenser floor drain to
OPERABLE status. For
Condition B, one
refueling canal drain
inoperable, one hour is
allowed to restore the
refueling canal drain to
OPERABLE status."

110 P28/L39-L48 Delete the following: The discussion of two Agree. Change made.

"If more than one drain drains inoperable and the
is inoperable LCO 3.0.3, requirements of LCO 3.0.3
states "[w]hen an LCO are correct but it is not
is not met and the relevant to the changes
associated ACTIONS proposed in WCAP-
are not met, an 16294, which is not
associated ACTION is applicable to LCO 3.0.3.
not provided, or if
directed by the
associated ACTIONS,
the unit shall be placed
in a MODE or other
specified condition in
which the LCO is not
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
applicable. Action shall
be initiated within 1 hour
to place the unit, as
applicable, in:

a. MODE
3 within 7
hours,
b. MODE
4 within 13
hours, and
c. MODE
5 within 37
hours."

Since there is no Action
for more than one floor
drain inoperable LCO
3.0.3 is applicable."

P29/L1 Revise: To be complete. The Agree. Change made.

"In the event of a system is designed for
LOCA.." both DBAs.

To:

"In the event of a LOCA
or SLB..."

P29/L6 Delete: This sentence is Agree. Change made.

"The proposed changes applicable to the TS and
to the TS bases were Bases revised consistent
also reviewed as input with the changes included
to the TS change." in NEI Letter dated

9/20/09 but actually
transmitted by email dated
11/20/09 from B. Bradley
(NEI) to T. M. Mensah
(NRC).

TS 3.6.14, where this
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
sentence was applied (in
P27/L30) is not addressed
in the NEI letter.

113 P29/L8 and L9 Revise: Editorial changes and: Agree. Change made.

"Based on the above The description of the
assessment, with LCO Note being added to the
3.0.4.a not applicable affected Action Conditions
for entry into Mode.4 is inconsistent with the TS
from Mode 5, of the and Bases markups
ability to provide a transmitted to the NRC in
reasonable assurance NEI letter dated 9/20/09
that there will be (but actually sent by email
adequate water..." to the NRC on 11/20/09
To: from B. Bradley (NEI) to T.

Mensah (NRC)). The textBased on the above of the Note does not
include "from MODE 5".

3.0.4.a not applicable The change (deletion of
for entry into Mode 4, "from Mode 5" from the
the ability to provide Note) was made to
reasonable assurance conform to the similar
that there will be Notes used in the other
adequate water..." NSSS Vendors TSTFs

(e.g., B&W and CE).
114 P29/L1 3-L23 Delete the following: This SE Section does not Disagree. Change not accepted.

"3.1.21 Mode 4 involve the approval of a
Secondary Side Steam TS change. The Section Basis: Since the NRC staff's question

Pressure addresses a change to the will result in a revision to the statement

TR WCAP-16294-NP%, TR which is a statement of in TR WCAP-16294, these words in the

Revision 0, indicated . fact regarding the design SE will remain.

that secondary side and operation of typical
steam pressure would Westinghouse PWRs that
be at normal operating will be incorporated into
pressure. The NRC the approved version of
staff requested that the the TR.
TR applicant verify the
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution

Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
secondary side steam
pressure taking into
consideration the
reduced reactor cooling
system average
temperature in Mode 4.
The TR applicant
revised the statement in
TR WCAP-1 6294-NP,
Revision 0, to indicate
that while in Mode 4,
the secondary side
steam pressure will be
less than normal
operating pressure.
The TR applicant
determined that there
will be sufficient
pressure available for
most plants to operate
the turbine driven
auxiliary feedwater
pumps. This will assure
the defense-in-depth
will remain available
while remaining in Mode
4. The NRC staff finds
the revision
acceptable."

Note: The Deletion of
this Section requires re-
numbering subsequent
Sections.

115 P29/L45 Delete: "...from Mode The description of the Agree with alternate resolution. Refer to

5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

• 1 . Resolution, Disagree)
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

116 P29/L2 Revise: Consistency with WCAP- Disagree. Change not accepted. The

"...associated with . 16294. risk assessment of Table 3.2.1
evaluates remaining in mode 4M oa164.-•.."
compared to cooling down to mode 5

To: and then returning to mode 4.
... associated with a Therefore, adding this phrase is not

cooldown to Mode 4... appropriate.

117 P29/L8,L28, and Delete: The description of the Agree with alternate resolution. Refer to
L35 "... from Mode 5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in

* NEI letter dated 9/20/09
* (but actually sent by email

to the NRC on 11/20/09
from B. Bradley (NEI) to T.

* Mensah (NRC)). The text
__of the Note does not
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

118 P29/L9 and L36 Revise: the word In this case the word Agree. Change made.
"amendment" to amendment is not
"change" applicable. NUREG-1431

is a generic document.

119 P29/L12 Revise: "The SWS..." to The plant specific design Agree. Change made.

"Atypical SWS... of the SWS can vary
somewhat from the typical
design described in
NUREG-1431.

120 P29/L30 Add the word "the" Editorial Agree. Change made.

before the word
"shutdown"

121 P30/L10 and Lll L10 -Add the word "of' Editorial Agree. Change made.

before the word
"Condition"

Li1 -Add the word
"Condition" in before the
letter "A"

122 P30/L12, L13, Delete: The description of the Agree with alternate resolution. Refer to

L22 and L44 "... from Mode 5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09

_(but actually sent by email
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g.,, B&W and CE).

123 P30/L20 Revise: "...during the Mode 4 is the applicable Disagree. Change partially accepted.
shutdown mode." shutdown Mode being The context of the phrase "during the

To: "... in Mode 4." discussed in this case. shutdown mode" refers to both Modes 4
and 5. This was changed to "during
shutdown modes", but should not be
Mode 4 exclusively.

124 P30/L23 Revise: the word 'In this case the word Agree. Change made.
"amendment" to amendment is not
"change" applicable. NUREG-1431

is a generic document.
125 P30/L42 Add the word "of' before Editorial Agree. Change made.

the word "Condition"
126 P31/L3 Delete the word "both" Editorial Agree. Change made.

127 P31/L5, L18, L25 Delete: "...from Mode The description of the Agree with alternate resolution. Refer to
and L26 5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(butactually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution

Number Line Number (Agree, Agree with Alternate
Resolution, Disagree)

Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

128 P31/L6 and L27 Revise: the word In this case the word Agree. Change made.
"amendment" to amendment is not
"change" applicable. NUREG-1431

is a generic document.
129 P32L9/ Delete: "...of Condition The shutdown Required Agree. Change made.

A... Actions of Condition C
(being discussed in the
affected text) are
applicable to both
Conditions A and B.
Therefore, to be accurate,
both Conditions A and B
should be included in the
discussion or simply
delete Condition A.

130 P32/L11 and L19 Delete "...from Mode 5." The description of the Agree with alternate resolution. Refer to
Note being added to the NRC resolution of Comment #23.
affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
of the Note does not
include "from MODE 5".
The change (deletion of
."from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

131 P32/L15 and Revise references to Mode 4 is the applicable Disagree. Change partially accepted.
Line17 "shutdown modes" to shutdown Mode being The context of the phrase "in shutdown

"Mode 4" discussed in this case. mode" appears to refer to both Modes 4
and 5, and so should be changed to
"during shutdown modes", but should
not be Mode 4 exclusively. In addition,
the text should also be revised to read
S"postulated accidents".

132 P32/L20 Revise the word In this case the word Agree. Change made.
..amendment" to amendment is not
."change" applicable. NUREG-1431

is a. generic document.
133 P33/1L2 L8, L32, Delete: "... from Mode The description of the Agree with alternate resolution. Refer to

and L38 5." Note being added to the NRC resolution of Comment #23.
affected Action Conditions
is inconsistent with the TS
and Bases markups.
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of

___"from Mode 5" from the
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution

Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

134 P33/L5 and L7 L5 Compliance with the Agree. Change made.

Revise: "... Condition Required Action is what
E makes the probability of afuel handling accident
To: "... Required Action lower.

. ... E .1..
L7"

L7 Editorial
Revise: "... form Mode
5...,'
To: "... from Mode 5...

135 P33/L9 and L39 Revise the word In,,this case the word Agree. Change made.
"amendment" to amendment is not
"change" -applicable. NUREG-1431

is a generic document.

136 P33/L36 Revise: "...shutdown Mode 4-is the applicable Disagree. Refer to resolution of
modes." shutdown Mode being Comment #123.

To: "...Mode 4" discussed in this case.

137 P34/L33 and L35 Revise: "shutdown Mode 4 is the applicable Disagree. Refer to resolution of
modes" shutdown Mode being Comment #123.

To: "Mode 4" discussed in this case.

138 P34/L37 Delete: "... from Mode Thedescription of the Agree with alternate resolution. Refer to
5." Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

139 P34/L38 Revise the word In this case the word Agree. Change made.
"amendment" to amendment is not
"change" applicable. NUREG-1431

is a generic document.
140 P35/L23 and L32 Delete: ".. .from Mode The description of the Agree with alternate resolution. Refer to

5." Note being added to the NRC resolution of Comment #23.
* . affected Action Conditions.isinconsistent with the TS

-* and Bases markups
* . transmitted to the NRC in

NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".
The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs

•_ . (e.g., B&W and CE).

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
141 P35/L24 Revise: "Quantitative Editorial Agree. Change made.

risk evaluation..."
To: "A quantitative risk
evaluation...

142 P35/L25 Revise "Results are Editorial Agree. Change made.
summarized below."
To: "The results are
summarized below."

143 P35/L25 Revise: "The analysis 'A quantitative risk Agree. Change made.
show... evaluation is being
To: "The evaluation discussed, not an
shows... analysis.

144 P35/L28 and L30 Revise the references Mode 4 is the applicable Disagree; Refer to resolution of
to "shutdown modes" to: shutdown Mode being Comment #123.
"Mode 4" discussed in this case.

145 P35/L33 Revise the word In this case the word Agree. Change made.
"amendment" to - amendment is not
"change" applicable. NUREG-1431

is a generic document.
146 P36/L4, L12, and Delete: "...from Mode The description of the Agree with alternate resolution. Refer to

L40 5." Note being added to the NRC resolution of Comment #23.
affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".

_ _The change (deletion of

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

147 P36/L8, L9, and Revise the references Mode 4 is the applicable Disagree. Refer to resolution of
L10 to "shutdown modes" to: shutdown Mode being Comment#123.

"Mode 4" discussed in this case.
148 P36/L1_3 Revise the word In this case the word Agree. Change made.

"amendment" to amendment is not
"change" applicable.: NUREG-1431

is a generic document.
149 P36/L29 and L30 Revise: "...Table B on This is a Bases Table. Agree. Change made.

TS page 3.8.9-1.'. The Table is labeled B
To: "Table B 3.8.9-1." 3.8.9-1

150 P36/L36 Add the word "to" before Editorial Agree. Change made.
the word "be"

151 P37/L1-L5 Delete the following: This statement is no Agree. Change made.

"If the inoperable : longer applicable. See
distribution subsystem the proposed Required
cannot be restored to. Actions on P37/L37-L40.
operable status within. The unit is not brought to
the required CT, the unit a Mode in which the LCO
mustbe brought to a.. does not apply. The unit
MODE-in which the. can remain in Mode 4 with
LCO does not apply. the proposed change.
The proposed allowed
CTs are reasonable,
based on operating
experience, to reach the
required unit conditions
from full power
conditions in an orderly "

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
manner and without.,
challenging plant
systems."

152 P37/L6 and L8 Revise the references: Mode 4 is the applicable Disagree. Refer to resolution of
to "shutdown modes"'to'. 'shutdown Mode being Comment #123.
"Mode 4" discussed in this case.

153 P37/L10 Delete: "...from Mode * The description of the Agree with alternate resolution. Refer to
5." .Note being added to the NRC resolution of Comment #23.

affected Action Conditions
is inconsistent with the TS
and Bases markups
transmitted to the NRC in
NEI letter dated 9/20/09
(but actually sent by email
to the NRC on 11/20/09
from B. Bradley (NEI) to T.
Mensah (NRC)). The text
of the Note does not
include "from MODE 5".

.. The change (deletion of
"from Mode 5" from the
Note) was made to
conform to the similar
Notes used in the other
NSSS Vendors TSTFs
(e.g., B&W and CE).

154 P37/L1 1 Revise the word In this case the word Agree. Change made.
"amendment" to amendment is not
"change" . applicable. NUREG-1431

is a generic document.
155 P37/L11 1 Revise "Required Action To be consistent with the Agree. Change made.

B.2" to "Required Action Required Actions
D.2" discussed on P37/L37-

L40

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
156 P38/-19, L20 and L19- Revise: "Plant Lg9 - Reflects correct TS L19: Agree. Change made.

L21 shutdowns due to , terminology and usage.
exceeding TS CTs are 1L20&L21 - This change made. Refer to NRC resolution of
infrequent events." improves the accuracy of Comment #12..

To: "Plant shutdowns, statements referring to the

due to not meeting the assessments performed in
TS Required Action and WCAP-16294. Other than
associated CTs are discussing the Mode
infrequent events." change required by the
L20 - Delete "...and TS, WCAP-16294 does
complete repairs..." - not address specific

L21 - Delete "... and reasons for the Mode

conducting repairs in change.
Mode 5,..."

157 P39/L2, L7, L8, L-2 - Revise "...subject L-2 - Editorial L-2: Agree. Change made.
L16, to..." to "...based on..."

L7 - Revise "...the L7 - Mode 4 is the L7: Disagree. The assumption applies
shutdown mode under• applicable shutdown equally to the evaluations of mode 4
consideration..." to Mode being discussed in and mode 5, so the original wording is
"...Mode 4.. - this case. correct. Made clarification as noted:

"... under consideration (Mode 4 or
Mode 5)".

L-7 - Delete"... a short L-7 - It should be noted L-7: Agree. Change made. Deleting
interval with" that, currently, plants can reference to "short interval" does not

remain in Mode 5 change the assumption, so no
indefinitely since the TS objection.
do not limit the time a
plant can stay in Mode 5.
A sensitivity study that is
discussed in WCAP-
16294 (Section 6.5.1,
"POS 4 Time Sensitivity")

'_ demonstrates that even

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
when the time spent in
Mode 4 is twice the time in
Mode 5, the risk of being
in Mode 4 is still less than
being in Mode 5.
Therefore, to state that a
plant can only stay in
Mode 4 for a short time is
not consistent with the
assessments discussed in

'WCAP-16294 and limiting
the time in Mode 4 could
force a plant to transition
to Mode 5 and introduce
more plant risk than if the
plant remained in Mode 4.
The time a plant spends in
Mode 4'will depend on the
time it takes to resolve the

" issue that caused the
plant to enter Mode 4 and
should not be otherwise

• 'limited by statements to
the effect that only a short
time in Mode 4 is

••acceptable. It should
- also be noted that plants

. . would not remain in Mode
4 longer than necessary to
• resolve the issue(s) that
caused entry into Mode 4
due to commercial
considerations.

L8 - Delete "... of that L8 - Editorial due to
entry being..." deletion of "short interval" L8 - Agree. Change made.

in L7.

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)

LI6 - add "the" before. Li6 - Editorial
"shutdown modes"

L16 - Deletion of "short L16- Agree. Change made.
L16- Delete short interval." See second L7
duration..." comment above for the L16- Agree. Change made. Deleting

justification. reference to "short duration" does not
change the assumption, so no
objection.

158 P41/L9 Revise: the word Editorial Agree. Change made.
"probability" to
"probabilities"

159 P41/ L27 and L28 Delete the following: This change improves the Disagree. Change not made. The

"...during equipment accuracy of statements assessment in the TR for transitioning

repairs... referring to the mode 4 -mode 5 - mode 4 is specifically
assessments performed in part of the return-to-service evaluation,
WCAP-16294. Other than and this should be retained. There
discussing the Mode would be no reason for a plant to enter

S. change required by the mode 4 from mode 5 unless it was
TS, WCAP-16294 does starting up.
not address specific
reasons for the Mode
change.

160 P41/L38 Revise: "...(Table 6-5)." More consistent with Agree. Change made.

To: "... (Tables 6-4 and WCAP-1 6294
6-5)."

161 P42/L2 Delete the following: This change improves the Disagree. Change not made. The

after equipment accuracy of statements assessment in the TR for transitioning

repairs... 'referring to the mode 4 -mode 5 - mode 4 is specifically
assessments performed in part of the return-to-service evaluation,
WCAP-16294. Other than and this should be retained. There
discussing'the Mode would be no reason for a plant to enter
-change required by the mode 4 from mode 5 unless it was
TS, WCAP-16294 does starting up.
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Comment Draft SE Page & NEI Comment , NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
not address specific
reasons for the Mode
change.

162 P42/L23 Revise: 'ECCS is not Improve the accuracy of Agree. Change made.
available:.." the statement and
To: "ECCS is not consistent with a similar
required to be statement on SE P44/L15.
available..." 'Editorial
Delete: the word "as"

163 P44/L16 and L17 Delete: This change improves the Disagree. Change not made. The

"...during equipment accuracy of statements assessment in the TR for transitioning

repairs...." referring to the mode 4 -mode 5 - mode 4 is specifically
assessments performed in part of the return-to-service evaluation,
WCAP-16294. Other than and this should be retained. There
discussing the Mode would be no reason for a plant to enter
change required by the mode 4 from mode 5 unless it was
TS, WCAP-1 6294 does starting up.
-not address specific
reasons for the Mode
change.

164 P46/L34 and L37 Revise: "In order to Edited to be consistent Agree. Change made.
employ the models of, with WCAP-16294,
the two end states Section 6.3.1.2, "Time in
including transition Each Plant Operating
between Modes 4 and State."
5, the expected time,
spent in each mode
must be determined.",

To: "In order to employ
the models of the two
end states including.
transition between
Modes 4 and 5, the

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
estimated time
anticipated to be in
each mode must be
determined."

165 P46/L-L Revise:" The NRC staff Edited to be consistent Agree. Change made.
reviewed the with WCAP-16294,
assumptions and bases Section 6.3.1.2, "Time in
for the times spent in Each Plant Operating
Mode 4 and for a State."
transition to Mode 5 and
return to Mode 4 after
completion of repairs
and finds them to be
reasonable and
appropriate for this
application."

To: "The NRC staff
reviewed the
assumptions and bases
for the times anticipated
to be in Mode 4 and for
a transition to Mode 5
and return to Mode 4,.
following a forced non-:.
refueling outage and
finds them to be
reasonable and
appropriate for this
application."

166 P52/L9 and L10 Revise: This change makes the Disagree. Change not made.

"This will be addressed SE text consistent with the
by revising the bases of TS markups submitted Basis: The Bases for each LCO should

each TS action to which with WCAP-16294. identify Mode 4 as acceptable
a revised end state is contingent on availability of the TDAFW

pump, as originally specified.

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment 'WNEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
applied.","
To:
"This will be addressed
by revising the Bases of:
TS 3.7.5, "AFW
System," to identify this
Tier 2 requirement."

167 P52/L37 Revise: "...the Mode 4 is the applicable Disagree. The assumption applies
shutdown mode under' shutdown Mode being equally to the evaluations of mode 4
consideration.. " " .discussed in this case. and mode 5, so the original wording is

Tcorrect. Made clarification as noted:To: "... Mode 4.." It~should be noted that, "... under consideration (Mode 4 or
currently, plants can Mode 5).

remain in Mode 5
indefinitely since the TS
do: not limit the time a
plant can stay in Mode 5.
A sensitivity study that is
discussed in WCAP-
16294 (Section 6.5.1,
"POS 4 Time Sensitivity")
demonstrates that even
when the time spent in
Mode 4 is twice the time in
Mode 5, the risk of being
in Mode 4 is still less than
being in Mode 5.
Therefore, to state that a
plant can only stay in
Mode-4 for a short time is
not consistent with the
assessments discussed in
WCAP-16294 and limiting
the time in Mode 4 could
force a plant to transition
to Mode 5 and introduce
more plant risk than if the
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
plant remained in Mode 4.
The time a plant spends in
Mode 4 will depend on the
time it takes to resolve the
* issue that caused the
plant to enter Mode 4 and
should not be otherwise
limited by statements to
the effect that only a short
time in Mode 4 is
acceptable. It should
also be noted that plants
would not remain in Mode

. 4 longer than necessary to
resolve the issue(s) that
caused entry into Mode 4
due to commercial
considerations.

Agree. Change made. Deleting
reference to "short duration" does not

Delete: "... a short change the assumption, so no

interval with.." objection.

168 P53/L18 Revise: More accurately reflects Agree. Change made.

"The proposed TS AOT the changes proposed in
or end state change..." WCAP-16294.

To:
"The proposed TS end
state and CT change..."

169 P53/L49-L51 Revise: This statement is revised Agree with alternate resolution.

"Licensees requesting . to be consistent with the
the TS changes to changes made to the list This sentence was revised to the

operate their plants in of commitments that following: Licensees requesting the TS

accordance with TR follow the statement, changes to operate their plants in
WCAP-16294-NP mIust accordance with TR WCAP-16294-NPmust include the following in the TS

I
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
commit to the following Bases to ensure that the
requirements in the TSs implementation of this TR will be
or its associated bases. consistent with the NRC staffs
These commitments evaluation:
assure that the
implementation of this
TR will be consistent
with the NRC staffs
evaluation:
To:
"Licensees requesting
the TS changes justified
in TR WCAP-16294-NP
must commit to the
following requirements
in the TS Bases. This
commitment assures
that the implementation.
of this TR will be
consistent with the NRC
staffs evaluation:"

170 P53/L36-L39 Delete the following: A sensitivity study that is Agree with alternate resolution.

"Entry into the shutdown discussed in WCAP-
modes approved in this 16294 (Section 6.5.1, This sentence was revised to the
SE shall be for the ."POS 4 Time Sensitivity") following: The primary purpose for entry

primary purpose of demonstrates that even into Mode 4 endstates is to accomplish

accomplishing short when the time spent in short duration repairs to restore
time repairs to restore . Mode 4 is twice the time in inoperable equipment.

inoperable equipment., Mode 5, the risk of being
Appropriate procedures inMode 4 is still less than Basis: The intent of these sentences is
and exemptions should being in Mode 5. to state the staffs expectation for timely
be secured from the Therefore, to state that a licensee action to resolve the need to
NRC if the plants are plant can only stay in enter Mode 4. It should be stated that
likely to. stay more than Mode 4 for a short time is in order to operate the plant in the
the duration stipulated not consistent with the safest way possible with minimum
by the amended TS assessments discussed in operator intervention, entry into the

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment . NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

_Resolution, Disagree)
duration." WCAP-16294 and limiting shutdown MODE approved in this SE

the time in Mode 4 could (MODE 4) shall be for the primary
force a plant to transition purpose of accomplishing inoperable
to Mode 5 and introduce equipment repairs. If the repairs are not
more plant risk than if the completed within a reasonable time
plant remained in Mode 4. period, then the plant may voluntarily
The time a plant spends in transition to cold shutdown.
Mode 4 will depend on the
time it takes to resolve the
issue that caused the
plant to enter Mode 4 and
should not be otherwise
limited by statements to
the effect that only a short
time in Mode 4 is
,acceptable. It should
also be noted that plants
would not remain in Mode

•4 longer than necessary to
• resolve the issue(s) that
caused entry into Mode 4
due, to commercial
considerations.

The NRC does not issue
procedures to licensees.
There are no exceptions
required to any
regulations. No limitation
on remaining in Mode 4 is
specified.

171 P53/L40-L43 Delete: This is not a commitment Agree. Change made.

"The requested end that needs to be made,
state changes do not andthe TS do not prohibit
prohibit licensee from going to a mode that is
entering cold shutdown, lower thanthe endstate
if they wish to do so for required by the TS. The

current TS allowance to
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
operational reasons or enter lower Modes is not
maintenance impacted by this change.
requirements. In such
cases, the specific
requirements
associated with the
requested end state
changes do not apply."

172 P54/L1 and L2 Delete: The only requirement to Agree. Change made.

"Appropriate plant remain in the Mode is that
procedures and the TDAFW pump be

administrative controls available, which is

shall be used when the addressed by an L&C in
plant is operated in the comment 174 below.
proposed end state."

173 P54/L3-L5 Delete: 10CFR50.65 is applicable Agree. Change made.

"Entry in to the during all conditions of
proposed end states plant operation, including
shall be in accordance normal shutdown
with the requirements of operations.
10 CFR 50.65. The 10CFR50.65(a)(4)
licensee should assess requires licensees to
and manage the assess and manage the
increase in risk that may increase in risk that may
result from the result from proposed
proposed maintenance., maintenance activities.
activities." Compliance with this

regulation ensures that
risk will be assessed and
managed during the
proposed endstate, and
no commitment is required
to comply with
10CFR50.65.

174 P54/L6 and L7 Revise: Editorial Agree with alternate resolution.

WCAP-16294-NP-A
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
"The availability of the The following sentence was revised to
TDAFW pump must be the following: The availability of the
assured while the plant TDAFW pump is assured while the
is operating in Mode 4 plant remains in Mode 4 in accordance
in accordance with the with the assumption of the TR.
assumptions of the TR."

To:

"The availability of the
TDAFW pump must be
assured while the plant
remains in Mode 4 in
accordance with the
assumption of the TR.".

175 P54/L10-L13 Delete: This is not a commitment, Agree: Change made.

"Any plant-specific and is more appropriate to
license amendment be included in CLIIP
request (LAR) which Notice of Availability for
deviates from the NRC- these proposed changes.
approved TR, will
require additional NRC
review. The licensee
should document its
basis for deviating from
the approved TR in its
LAR to support a
detailed review by the
NRC technical branches
involved in the TR
review."

176 P54/L17 Revise: This is a more accurate Agree with alternate resolution.

"The NRC staffs statement of the changes
evaluation approves approved in the SE. This sentence was revised to the

only the operation as following: The NRC staffs evaluation

described in References approves only the endstate changes
5dand in specifically identified in Section 3.1 of

5and 6." this SE.
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
To:
The NRC staffs
evaluation approves
only the endstate
changes described in
Section 3.1 of this SE.

177 P54/L21-L29 Revise: Except for providing Agree with alternate resolution.

"The NRC staffs review information regarding the
was based, in part, on range of RCS pressures in These sentences have been revised to

the assumption that Mode 4, WCAP-16294 the following: The NRC staffs review is

while remaining at does not include any based on the knowledge of lower RCS

Mode 4, that plants guidance, requirements, pressure in Mode 4, which reduces the

would be at the lower or assumptions regarding severity of a LOCA, and limits any

end of RCS pressure what RCS pressure coolant inventory loss in the event of a

range so that it will should maintained while a LOCA.

reduce the potential for plant is in Mode 4. The
LOCA and will limit risk evaluations performed The staff reiterates that there are high

coolant inventory loss in in WCAP-16294 did not risk plant evolutions and configurations

the event of a LOCA, as include requirements for in Mode 4 and that plant operators

described further in heightened operator should be in a heighten state of

Sections 3.1.4 and 3.1.5 awareness, additional awareness during Mode 4 status.

of this SE. For equipment monitoring,
mitigation of several additional administrative
events during potential controls (except for the
high risk plant TDAFW AFW pump), new
configuration in Mode 4, or different procedures or
there should be training. Mode 4
heightened awareness operation is not new or

among plant operators different because of the
that some protection changes proposed in

features are not fulJy WCAP-1 6294.
operational. In addition, Appropriate procedures
during potential high and operator training
risk configuration in currently exist for Mode 4
Mode 4 where Safety operation.
Injection is not
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Comment Draft SE Page & NEI Comment NEI Justification NRC Resolution
Number Line Number (Agree, Agree with Alternate

Resolution, Disagree)
available, the plant
should be closely
monitored using
appropriate
administrative controls,
guidance, appropriate
plant procedures, and
proper staff training."
To:
"The NRC staffs review
was based, in part, on
the assumption that
while remaining in Mode
4, the TDAFW pump
would be available."

178 P54/L31 Revise: Editorial Agree. Change made.

"...changes to the
NUREG-1431..."
To:
"...changes to NUREG-
1431..."

179 P54/L34 Delete the word The TSTF does not need Agree. Change made.
"industry" to be identified as the

industry TSTF.
180 P54/L36 and L37 Delete: It has not been Agree. Change made.

"...for incorporating the determined whether these
TS and Bases changes changes will be included
in the next revision of in Rev. 4 of NUREG-1431.
NUREG-1431."
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LEGAL NOTICE

This report was prepared as an account of work performed by Westinghouse Electric Company
LLC. Neither Westinghouse Electric Company LLC, nor any person acting on its behalf:

A. Makes any warranty or representation, express or implied including the warranties of
fitness for a particular purpose or merchantability, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of
any information, apparatus, method, or process disclosed in this report may not infringe
privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages resulting from the use
of, any information, apparatus, method, or process disclosed in this report.

COPYRIGHT NOTICE

This report has been prepared by Westinghouse Electric Company LLC and bears a
Westinghouse Electric Company copyright notice. As a member of the PWR Owners Group,
you are permitted to copy and redistribute all or portions of the report within your organization;
however all copies made by you must include the copyright notice in all instances.

DISTRIBUTION NOTICE

This report was prepared for the PWR Owners Group. This Distribution Notice is intended to
establish guidance for access to this information. This report (including proprietary and non-
proprietary versions) is not to be provided to any individual or organization outside of the PWR
O;wners Group program participants without prior written approval of the PWR Owners Group
Program Management Office. However, prior written approval is not required for program
participants to provide copies of:Class 3 Non Proprietary reports to third parties that are
supporting implementation at their plant, and for submittals.to the NRC.
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PWR Owners Group

Member Participation* for MUHP-3015 and PA-LSC-0194

Utility Member Plant Site(s) Participant

Yes No
AmerenUE Callaway (W) X
American Electric Power D.C. Cook 1&2 (W) X
Arizona Public Service Palo Verde Unit 1, 2, & 3 (CE) X
Constellation Energy Group Calvert Cliffs 1 & 2 (CE) X
Constellation Energy Group Ginna (W) X
Dominion Connecticut Millstone 2 (CE) X
Dominion Connecticut Millstone 3 (W) X
Dominion Kewaunee Kewaunee (W) X
Dominion VA North Anna 1 & 2, Surry 1 & 2 (W) X
Duke Energy Catawba I & 2, McGuire 1 & 2 (W) X
Duke Energy Oconee 1, 2, 3 (B&W) X
Entergy Palisades (CE) X
Entergy Nuclear Northeast Indian Point 2 & 3 (W) X

Arkansas 2, Waterford 3 (CE), XEntergy Operations South Akna BW __Arkansas 1 (B&W)

Exelon Generation Co. LLC Braidwood I & 2, Byron I & 2 (W) X
TMI 1 (B&W) X

FirstEnergy Nuclear Operating Co Beaver Valley 1 &2 (W) X
Davis-Besse (B&W) X

Florida Power & Light Group St. Lucie 1 & 2 (CE) X
Turkey Point 3 & 4, Seabrook (W), X
Pt. Beach 1 &2 (W)

Luminant Power Comanche Peak 1 & 2 (W) - X
Xcel Energy Prairie Island 1&2 (W) X

'Omaha Public Power District Fort Calhoun (CE) X

Pacific Gas & Electric Diablo Canyon 1 & 2 (W) X
Progress Energy Robinson 2, Shearon Harris (W), X

Crystal River 3 (B&W) X
PSEG - Nuclear Salem 1 & 2 (W) X
Southern California Edison SONGS 2 & 3 (CE) X
South Carolina Electric & Gas V.C. Summer (W) X
So. Texas Project Nuclear Operating Co. South Texas Project 1 & 2 (W) X
Southern Nuclear Operating Co. Farley 1 & 2, Vogtle I & 2 (W) X
Tennessee Valley Authority Sequoyah 1 & 2, Watts Bar (W) X
Wolf Creek Nuclear Operating Co. Wolf Creek (W) X

*Project participants as of the date the final deliverable was completed. On occasion, additional
members will join a project. Please contact the PWR Owners Group Program Management Office to
verify participation before sending this document to participants not listed above.
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PWR Owners Group

International Member Participation* for MUHP-3015 and PA-LSC-0194

Utility Member Plant Site(s) Participant
Yes No

British Energy Sizewell B X
Electrabel (Belgian Utilities) Doel 1, 2 & 4, Tihange 1 & 3 X
Hokkaido Tomari I & 2 (MHI) X
Japan Atomic Power Company Tsuruga 2 (MI) X

Mihama 1, Ohi 1 & 2, Takahama 1 X
Kansai Electric Co., LTD (W)

Mihama 2 & 3, Ohi 3 & 4, Takahama 2, X
3 & 4 (MHI)
Kori 1, 2,3 & 4 X

Korea Hydro & Nuclear Power Corp. Yonggwang 1 & 2 (W)

Yonggwang 3, 4, 5 & 6 X
Ulchin 3, 4, 5 & 6 (CE)

Kyushu Genkai 1, 2, 3 & 4, Sendai 1 & 2 (MI) X
Nuklearna Electrarna KRSKO Krsko (W) X
Nordostschweizerische Kraftwerke AG Beznau 1 & 2 (W) X
(NOK)
Ringhals AB Ringhals 2, 3 & 4 (W) X
Shikoku Ikata 1, 2 & 3 (MIII) X
Spanish Utilities Asco I & 2, Vandellos 2, X

Almaraz 1 & 2 (W)
Taiwan Power Co. Maanshan 1 & 2 (W) X
Electricite de France 54 Units X

*This is a list of participants in this project as of the date the final deliverable was completed. On

occasion, additional members will join a project. Please contact the PWR Owners Group Program
Management Office to verify participation, before sending documents to participants not listed above.
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EXECUTIVE SUMMARY

The Pressurized Water Reactor Owners Group (PWROG) has undertaken a risk-informed program to
evaluate the endstates that the Technical Specification Actions require the unit to be placed in if the
Required Action and associated Completion Time are not met. The Technical Specifications contained in
NUREG-143 1, "Standard Technical Specifications Westinghouse Plants," Revision 3, were reviewed to
determine the Actions for which changes to the endstates are proposed. The endstates are currently
defined based on transitioning the unit to a Mode or condition in which the Technical Specification
Limiting Condition for Operation (LCO) is not applicable. Mode 5 is the current endstate for LCOs that
are applicable in Modes 1 through 4.

The risk of the transition from Mode 1 to Mode 4 or Mode 5 depends on the equipment that is operable.
For example, the transition from Mode 4 to Mode 5 can introduce additional risk since it is required to
re-align the unit from steam generator cooling to residual heat removal, or shutdown, cooling. During
this re-alignment, there is an increased potential for loss of shutdown cooling and loss of inventory
events. In addition, decay heat removal following a loss of offsite power event in Mode 5 is dependent on
AC power for shutdown cooling, whereas, in Mode 4 the turbine-driven auxiliary feedwater pump will be
available. Therefore, transitioning to Mode 5 may not always be the appropriate endstate from a risk
perspective.

The purpose of this program is to evaluate and identify the appropriate endstate for a number of Technical
Specification Required Actions based on the risk of transitioning the unit from Mode 1 to the lower
Modes. Mode 4 is justified as an acceptable alternate endstate to Mode 5.

The proposed changes to the Technical Specification endstates will also reduce the amount of time a unit
is shutdown to restore inoperable equipment. The time reduction comes from not requiring a cooldown to
Mode 5 and subsequent heat up from Mode 5.

A risk-informed approach, consistent with Regulatory Guides 1.174 and 1.177 (References 1 and 2,
respectively) is used in this evaluation. The risk associated with the transition from Mode 1 to Modes 4
and 5, and then returning to Mode 1 operation, is assessed both qualitatively and quantitatively. In
addition to assessing the risk impact, the impacts on defense-in-depth and safety margins are also
considered.

The Required Actions in the Technical Specifications listed in Table 2-1 are been evaluated for a change
in endstate from Mode 5 to Mode 4. The general qualitative evaluation of the plant operating states
concludes that there are advantages in risk and in defense-in-depth when the unit remains in Mode 4
rather than continuing to cool down to Mode 5. Technical Specification-specific evaluations demonstrate
that there is less risk for the unit if the endstates for these Technical Specifications are changed from
Mode 5 to Mode 4. The probabilistic risk assessment model used for the quantitative evaluations is
described and shown to be representative of all Westinghouse NSSS units. The results of sensitivity cases
support the conclusion that there is less risk associated with a cooldown to Mode 4 than there is for a
cooldown to Mode 5. These conclusions are also supported by the Tier 2 assessment and the qualitative
assessment of external events.
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The evaluations presented and their associated conclusions support changing the endstate from Mode 5 to
Mode 4 for the Technical Specifications listed in Table 2-1. Markups of the changes to the NUREG-1431
Technical Specifications and Bases are presented in Appendix B.
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1-1

1 INTRODUCTION

The Pressurized Water Reactor Owners Group (PWROG) has undertaken a risk-informed program to
evaluate the endstates that the Technical Specification Actions require the unit to be placed in if the
Required Action and associated Completion Time are not met. The Technical Specifications contained in
NUREG-1431, "Standard Technical Specifications Westinghouse Plants," Revision 3, were reviewed to
determine the Actions for which changes to the endstates are proposed. The endstates are currently
defined based on transitioning the unit to a Mode or condition in which the Technical Specification
Limiting Condition for Operation (LCO) is not applicable. Mode 5 is the current endstate for LCOs that
are applicable in Modes 1 through 4.

The risk of the transition from Mode 1 to Mode 4 or Mode 5 depends on the equipment that is operable.
For example, the transition from Mode 4 to Mode 5 can introduce additional risk since it is required to
re-align the unit from steam generator cooling to residual heat removal, or shutdown, cooling. During
this re-alignment, there is an increased potential for loss of shutdown cooling and loss of inventory
events. In addition, decay heat removal following a loss of offsite power event in Mode 5 is dependent on
AC power for shutdown cooling, whereas, in Mode 4 the turbine-driven auxiliary feedwater pump will be
available. Therefore, transitioning to Mode 5 may not always be the appropriate endstate from a risk
perspective.

The purpose of this program is to evaluate and identify the appropriate endstate for a number of Technical
Specification Required Actions based on the risk of transitioning the unit from Mode 1 to the lower
Modes. Mode 4 is justified as an acceptable alternate endstate to Mode 5.

The proposed changes to the Technical Specification endstates will also reduce the amount of time a unit
is shutdown to restore inoperable equipment. The time reduction comes from not requiring a cooldown to
Mode 5 and subsequent heat up from Mode 5.

A risk-informed approhch, consistent with Regulatory Guides 1.174 and 1.177 (References 1 and 2,
respectively) is used in this evaluation. The risk associated with the transition from Mode 1 to Modes 4
and5, and then returning to Mode 1 operation, is assessed both qualitatively and quantitatively. In
addition to assessing the risk impact, the impacts on defense-in-depth and safety margins are also
considered.
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2 TECHNICAL SPECIFICATIONS AND CHANGE REQUEST

The Technical Specification Required Action endstates evaluated for the endstate change are contained in
NUREG-143 1, "Standard Technical Specifications for Westinghouse Plants" (Reference 3). Technical
Specification number, title, Condition, current endstate, and the proposed endstate are provided in
Table 2-1.

Table 2-1 Proposed Changes to Endstates

Technical
Specification/ Current Proposed

Condition Title Endstate Endstate

3.3.2-B ESFAS Instrumentation 5 4

3.3.2-C ESFAS Instrumentation 5 4

3.3.2-K ESFAS Instrumentation 5 4

3.3.7-C Control Room Emergency Filtration System Actuation 5 4
Instrumentation

3.3.8-D Fuel Building Air Cleanup System Actuation Instrumentation 5 4

3.4.13-B RCS Operational Leakage 5 4

3.4.14-B RCS Pressure Isolation Valve Leakage 5 4

3.4.15-E RCS Leakage Detection Instrumentation 5 4

3.5.3-C Emergency Core Cooling System - Shutdown 5 4

3.5.4-C Refueling Water Storage Tank 5 4

3.6.6A-B Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

3.6.6A-E Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

3.6.6B-F Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

3.6.6C-B Containment Spray System (Ice Condenser) 5 4

3.6.6D-B Quench Spray System (Subatmospheric) 5 4

3.6.6E-F Recirculation Spray System (subatmospheric) 5 4

3.6.7-B Spray Additive System (Atmospheric, Subatmospheric, Ice 5 4
Condenser, and Dual)

3.6.11-B Iodine Cleanup System (Atmospheric and Subatmospheric) 5 4

3.6.12-B Vacuum Relief Valves (Atmospheric and Ice Condenser) 5 4
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Table 2-1 Proposed Changes to Endstates
(cont.)

Technical
Specification/ Current Proposed

Condition Title Endstate Endstate

3.6.13-B Shield Building Air Cleanup System (Dual and Ice Condenser) 5 4

3.6.14-B Air Return System (Ice Condenser) 5 4

3.6.18-C Containment Recirculation Drains (Ice Condenser) 5 4

3.7.7-B Component Cooling Water System 5 4

3.7.8-B Service Water System 5 4

3.7.9-C Ultimate Heat Sink 5 4

3.7.10-C Control Room Emergency Filtration System 5 4

3.7.11 -B Control Room Emergency Air Temperature Control System 5 4

3.7.12-C ECCS Pump Room Exhaust Air Cleanup System 5 4

3.7.13-C Fuel Building Air Cleanup System 5 4

3.7.14-C Penetration Room Exhaust Air Cleanup System 5 4

3.8.1-G AC Sources - Operating 5 4

3.8.4-D DC Sources - Operating 5 4

3.8.7-B Inverters - Operating 5 4

3.8.9-D Distribution Systems - Operating 5 4
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3 NEED FOR TECHNICAL SPECIFICATION CHANGE

As discussed in Regulatory Guide 1.177 acceptable reasons for requesting Technical Specification
changes fall into one or more of the following categories:

Improvement to Operational Safety: A change to the Technical Specifications can be made' dueto
reductions in the plant risk or a reduction in the occupational exposure of plant personnel in
complying with the Technical Specification requirements.

Consistency with Risk Basis in Regulatory Requirements: Technical Specification requirements
can be changed to reflect improved design features in a plant or to reflect equipment reliability
improvements that make a previous requirement unnecessarily stringent or ineffective. Technical
Specifications may be changed to establish consistently based requirements across the industry or
across an industry group.

Reduce Unnecessary Burdens: The change may be requested to reduce unnecessary burdens in
complying with current Technical Specification requirements, based on operating history of the
plant or industry in general. This includes extending completion times 1) that are too short to
complete repairs when components fail with the plant at-power, 2) to complete additional
maintenance activities at-power to reduce plant down time, and 3) to provide increased flexibility

to plant operators.

The benefits of changing the Technical Specification Required Action endstates are related primarily to
the first two categories.

With regard to operational safety, the risk of the transition from Mode 1 to Mode 4 is lower than the risk

of the transition from Mode 1 to Mode 5. The additional mode transition (Mode 4 to Mode 5) involves
re-aligning the unit from steam generator cooling to shutdown cooling (residual heat removal (RHR)).
This activity requires system alignment changes that can lead to loss of inventory events and loss of
shutdown cooling. In addition, in Mode 4, as opposed to Mode 5, additional systems are available for
event mitigation that provide a reduced risk once the unit has transitioned to the required endstate. As an
example, for a loss of offsite power/station blackout (LOSP/SBO) event, the turbine driven auxiliary
feedwater pumps will be available for decay heat removal in Mode 4. In Mode 5, this capability is not
available.

Changing the required endstate will also result in increasing unit availability by decreasing the time
shutdown. The additional time required to transition to Mode 5 from Mode 4 when shutting down and
also to Mode 4 from Mode 5 when restarting can be eliminated with the endstate change. As noted in
Section 6.3.1.2, a typical time for the transition from Mode 4 to Mode 5 during shutdown and from Mode
5 to 4 during startup is 24 hours. This change will allow a time reduction of 24 hours.
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4 DESIGN BASES REQUIREMENTS AND IMPACT

The requested change to the Technical Specification Required Action endstate does not impact the design
basis for any unit. As discussed in Sections 5.1 and 5.2 defense-in-depth and safety margins will not be
impacted. The FSAR accident analyses, events considered and input assumptions will not be changed.

The current Required Action for the unit to be in Mode 5 in 36 hours if inoperable equipment is not
restored to operable status, or the Required Actions and associated Completion Times are not met, is
being revised to be in Mode 4 in 12 hours.
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5 IMPACT ON DEFENSE-IN-DEPTH AND SAFETY MARGINS

In addition to discussing the impact of the changes on plant risk, as presented in Section 6, the traditional
engineering considerations also need to be addressed. These include defense-in-depth and safety margins.
The fundamental safety principles on which the plant design is based cannot be compromised. Design
basis accidents are used to develop the plant design. These are a combination of postulated challenges
and failure events that are used in the plant design to demonstrate a safe plant response. Defense-in-depth
and adequate safety margins may be impacted by the proposed change and consideration needs to be
given to these elements.

5.1 DEFENSE-IN-DEPTH

The proposed change needs to meet the defense-in-depth principle that consists of a number of elements.
These elements follow:

A reasonable balance among prevention of core damage, prevention of containment failure, and

consequence mitigation is preserved.

Over-reliance on programmatic activities to compensate for weaknesses in plant design.

System redundancy, independence, and diversity are maintained commensurate with the expected
frequency and consequences of challenges to the system.

Defenses against potential common cause failures are maintained and the potential for
introduction of new common cause failure mechanisms is assessed.

* Independence of barriers is not degraded.

* Defenses against human errors are maintained.

• The intent of the General Design Criteria in Appendix A to 10 CFR Part 50 is maintained.

Operation in Mode 4 offers additional system availability over Mode 5. The additional systems, that offer
increased defense-in-depth, are available to mitigate events that can occur. For example:

Core Cooling: In Mode 4, core cooling can be maintained by the SGs in conjunction with AFW,
and the RHR system can provide a backup function. In Mode 5, core cooling is dependent on the
RHR system and AFW is not required to be operable.

Inventory Makeup: In Mode 4, one train of ECCS is available to mitigate loss of coolant events.
The ECCS is not required to be operable in Mode 5. Mitigation of loss of coolant events is
dependent on the availability of a high head injection pump/train.

Electrical Power Sources: In Mode 4, all emergency DGs are operable, while in Mode 5 not all
are required to be operable, depending on the other equipment required to be operable.
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In addition, the endstate changes eliminate the need to transition from Mode 4 to Mode 5. This.transition
requires re-alignment of systems to transfer to shutdown cooling, which is cooling provided by the
RHR system for the Westinghouse NSSS plants. This transition can lead to an increased probability of
loss of shutdown cooling or loss of inventory events. Remaining in Mode 4 eliminates the need to make
this transition.

Therefore, the system redundancy, dependence, and diversity are increased by remaining in Mode 4. The
reasonable balance among prevention of core damage, prevention of containment failure, and
consequence mitigation is not impacted since there is no change in plant configuration, design, or
operation in the Modes of interest. In addition, the other elements of defense-in-depth are not impacted
by this change since the plant configuration (systems, structures, and components) and operation within
each Mode remains the same.

The impact on defense-in-depth is further discussed in each individual requested endstate change in
Section 6.

5.2 IMPACT ON SAFETY MARGINS

The safety analysis acceptance criteria in the licensing basis is not impacted by this change. The codes
and standards approved for use by the NRC continue to be met. Availability of redundant and diverse
systems will be maintained or improved with the proposed endstate changes. The proposed changes will
not allow plant operation in a configuration outside the design basis. For the proposed changes, Mode 4
offers additional defense-in-depth and a lower risk level, for the requested changes, than Mode 5. There
is no impact on safety margins.
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6 ASSESSMENT OF THE IMPACT OF THE ENDSTATE CHANGE

This section provides the discussion of the impact of each proposed endstate change on defense-in-depth,

safety margins, and risk. The risk impact is discussed qualitatively and quantitatively. The quantitative
risk discussion is primarily directed at the impact on core damage frequency. The impact with respect to

large early release frequency is provided qualitatively. Also included in this section is a discussion of the
transition risk model used in the quantitative evaluations.

The evaluation was completed consistent with the requirements in Regulatory Guides 1.174 and 1.177.

6.1 APPROACH TO THE EVALUATION

The evaluation supporting these Technical Specification changes is divided into three parts: defense-in-
depth, safety margins, and risk assessment. The impact on defense-in-depth is discussed, in general
terms, in Section 5.1. The impact on safety margins is discussed, in general terms, in Section 5.2. The
specific impact of each proposed change is discussed, with regard to defense-in-depth, in Section 6.4.

The risk assessment supporting these changes is divided into two parts. The first part discusses the
impact of the changes qualitatively and the second assesses the impact from the quantitative perspective.
The qualitative and quantitative risk impacts are discussed in general terms in Sections 6.2 and 6.3. The

specific impact of each proposed change is discussed in Section 6.4.

The Technical Specification change being considered is the Technical Specification Required Action

endstate. A change from a Mode 5 endstate to a Mode 4 endstate is justified for a number of Technical
Specifications. Each proposed endstate change listed in Table 2-1 is evaluated and discussed separately in

Section 6.4.

The analysis approach identifies the appropriate endstate from a risk perspective, that is, which endstate is
associated with the lowest risk. The evaluation considers the risk associated with:

The transition from operating in Mode 1 at 100% power to Mode 4 or Mode 5 with the inoperable
equipment assumed to be unavailable.

* Operation in the endstate of interest with the inoperable equipment assumed to be unavailable.

* The transition from Mode 4 or Mode 5 to Mode 1 at 100% power with all equipment operable.

To perform the quantitative evaluation a transition risk model is used. This model has the capability to
evaluate the risk of changing plant operating modes during plant shutdowns and startups. Transitions
between modes is specifically modeled. The risk analysis considers more than design basis events. The
model is discussed in Section 6.3. Core damage probability (CDP) is the risk metric used in this model.

Large early release probability (LERP) is not addressed quantitatively. A qualitative evaluation is

performed for LERP.
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6.2 QUALITATIVE RISK ASSESSMENT

The qualitative risk assessment-is directed at the risk associated with plant operation in Mode 4 and
Mode 5, and transitioning to and from these modes. Consistent with the Technical Specification mode
definitions, this evaluation assumes that the unit has entered the mode of interest when the conditions
associated with the upper end of mode are met. The following sections provide a qualitative assessment
of the risk associated with transitioning a plant to, from, and operating in Modes 4 and 5. All equipment
is assumed to be available, unless operating procedures direct that equipment be isolated or locked-out.
In Section 6.4, the impact of inoperable equipment is addressed.

6.2.1 Mode Transition Risk Assessment

The following provides the general steps to shutting the plant down (to Mode 5). Plants that are shutting
down as required by the Technical Specification or for a refueling or other forced outage will generally be
starting at or near 100% power (Mode 1).

The power reduction will start and eventually the feedwater supply will be switched from the
main feedwater system to the auxiliary or startup feedwater system, and the turbine will be
tripped. These plant configuration changes provide for an increased probability of loss of
feedwater flow to the steam generators. After transitioning to AFW or the startup feedwater
system and reducing the power level to less than 5%, the plant will be in Mode 2.

The plant power level will continue to be reduced to 0% with AFW used to remove decay heat.
The reactor coolant system (RCS) temperature remains at -557'F, or 547'F depending on the no
load Tavg, and the RCS pressure is at -2235 psig with the secondary side at normal operating
pressure. Mode 3 (hot standby) is achieved when the power level is 0%.

The next step is to begin RCS cooldown. The shutdown margin (boration) is established and the
reactor trip breakers are opened. The number of operating reactor coolant pumps (RCPs) may be
reduced. Cooldown is initiated via the steam dump system or SG atmospheric relief valves. The
transition to Mode 4 (hot shutdown) occurs when the RCS temperature is less than 350'F.

The cooldown continues and the safety injection pumps are disabled. RCS cooling can be
switched to the RHR system when the RCS temperature is less than 3407F and the RCS pressure
is less than 365 psig. The number of operating RCPs can be reduced to one. The switch to
Mode 5 (cold shutdown) occurs when the RCS temperature is less than 200'F.

To return to power, similar steps are required in the reverse order. Table 6-1 provides a summary of the
important RCS parameters for the different mode transitions. This table also provides the Technical
Specification temperatures and power levels specified for the different Modes.
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Table 6-1 Key Plant Parameters by Technical Specification Mode

Mode 5 to Mode 4 to Mode 3 to Mode 2 to
Parameter Mode 4 Mode 3 Mode 2 Mode 1 Mode 1

Technical _<200°F >200°F to _350 0F NA NA
Specification (Mode 5, Cold <350°F (Mode 3, Hot (Mode 2, (Mode 1,
RCS Average Shutdown) (Mode 4, Hot Standby) Startup) Power)
Temperature Shutdown)

Technical NA NA NA <5% >5%
Specification (Mode 5) (Mode 4) (Mode 3) (Mode 2) (Mode 1)
Reactor Power
Level

RCS Average -1 85°F to -3 30°F to -557 0 F -557 0F -557 0 F
Temperature -330°F -557 0 F

RCS Pressure -340 psig -340 psig to -2235 psig -2235 psig -2235 psig
-2235 psig

Pressurizer Water solid to Bubble Bubble Bubble Bubble
Status bubble

Secondary Side 0 psig Less than Normal Normal Normal
Pressure normal operating operating operating

operating pressure pressure pressure
pressure

The following discussion centers around several plant operating states (POS). The POS approach is used
as the basis for the qualitative discussion to be consistent with the quantitative transition PRA model, that
is discussed in Section 6.3.1. A POS is a unique plant configuration defined by a set of parameters. For
each POS, a unique set of initiating events, plant conditions, and systems available for event mitigation
can be identified. Very often a plant will be in a POS for a relatively short period of time, because
switching the plant configuration (system re-alignments) is required to reach the desired endstate. To
identify the POSs, an understanding of the typical key activities that are in progress as the plant shuts
down and restarts is required. The following provides a general summary of these activities:

Modes 1-2

* Decrease power (Mode 1)

Take the turbine off-line (Mode 1)

Transfer from MFW (main feedwater) to AFW (note that some plants may continue on MFW
depending on their MFW design and approach to plant shutdown) (Mode 1)

* Mode 2 (startup) when power level is < 5%
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Modes 2-3

• Reduce power to 0% (Mode 2 to Mode 3)

* Insert control banks (Mode 2)

* Mode 3 (hot standby) when power level is 0% (Tave = 5577F, pressurizer pressure = 2235 psig,
pressurizer level =25% to 40%, SG levels = 65%)

Modes 3-4 (upper part of Mode 4 on AFW, then transfer to RHR)

* Borate the RCS to the required boron concentration to satisfy the shutdown margin requirement
(Mode 3)

• If running and not required to feed the SGs, stop the turbine-driven AFW pump (Mode 3)

• If running, shut down the MFW pumps (Mode 3)

* Maintain SG water level (Mode 3)

* If withdrawn, insert the shutdown banks (Mode 3)

* Open the reactor trip breakers (Mode 3)

* Reduce the number of operating RCPs (Mode 3)

* At approximately 2000 psig, block safety injection and steamline isolation (Mode 3)

* At approximately 950 psig, isolate the accumulators (Mode 3)

• If the secondary side is to be cooled down, start "Secondary Plant Shutdown" (Mode 3)

• Place cold overpressure protection in service prior to reaching 350'F (or plant-specific

temperature) (Mode 3)

* RCS cooldown is controlled by the condenser steam dump valve and SG atmospheric relief
valves

* Decrease the RCS temperature from -5577F to -3307F (transition to Mode 4 occurs when the
RCS temperature drops below 3507F)

• Decrease the RCS pressure from -2235 psig to -340 psig

* When the RCS pressure is less than 365 psig and the RCS temperature is less than 3407F, place
one RHR loop in operation (Mode 4)
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Modes 4-5 (on RHR system)

* Disable the safety injection pumps (Mode 4)

* Defeat the AFW actuation system (Mode 4)

* Reduce the operating RCPs to one (Mode 4)

* Cooldown the RCS using the RHR system

* Maintain the pressurizer pressure at 250 psig

* At 200'F, Mode 5 (Cold Shutdown) is entered

* Continue to cooldown to 1907F to 170OF

* End state: A bubble in the pressurizer, the RCS temperature is between 190'F and 170 0 F, the
RCS pressure is 250 psig

* Centrifugal charging pumps (CCP) are in standby (Mode 5) (one CCP operating if a RCP is
running)

* Solid state protection system (SSPS) is in service only for certain functions depending on whether
the control rods are capable of withdrawing (Mode 5)

Modes 5-4 (on RHR system)

• CCPs are in standby (Mode 5) (one CCP operating if a RCP is running)

* SSPS is in service (Mode 5)

* Increase the RCS temperature from -185°F to -330'F (transition to Mode 4 occurs when RCS
temperature exceeds 2007F)

* Verify that AFW is aligned for startup (Mode 4)

* Maintain the RCS pressure at -340 psig

0 RCS cooling by RHR (Mode 5 and lower end of Mode 4)

• Cold overpressure protection in service (Mode 5 and lower end of Mode 4)
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Modes 4-3 (lower end of Mode 4 on RHR, then transfer to AFW)

* Prepare the SG for startup (Mode 4)

0 AFW actuation signals and AFW components are available for automatic actuation (Mode 4)

* Place the RHR system in standby (lower end of Mode 4)

* Block the cold overpressure protection system (Mode 4)

* Initiate AFW (note that at some plants, a startup feedwater pump or condensate pumps and MFW
may be used for startup instead of AFW) (Mode 4)

* Increase the RCS temperature from -330'F to -557°F (transition to Mode 3 occurs when the
RCS temperature is > 350'F)

* Increase the RCS pressure from -340 psig to -2235 psig

* Start the remaining RCPs (Mode 3)

* •Verify pressurizer (PZR) pressure safety injection (SI) and steamline pressure SI and steamline
isolation (SLI) auto reset (Mode 3)

* RCS heatup is controlled by the condenser steam dump valves and the SG atmospheric relief
valves

Modes 3-2

* Close the reactor trip breakers (Mode 3)

* Withdraw shutdown and control banks (Mode 3)

* Raise power to less than 5% (Mode 3 to Mode 2)

Modes 2-1

Transfer from AFW to MFW (note that some plants may already be on MFW depending on their
MFW design and approach to plant startup) (Mode 1)

Increase power (Mode 1)

* Bring turbine on-line (Mode 1)
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Table 6-2 provides a summary of system status by the Technical Specification mode. Table 6-3 provides
the target plant conditions when shutting down as required by the Technical Specifications. The target
conditions of interest are for Modes 4 and 5. As noted previously, it is assumed that the plant will stop the
shutdown after entering the mode required by the Technical Specifications.

Each POS is defined based on the plant state, available equipment, and potential initiating events.
Table 6-4 defines the POSs for the transition from power operation to cold shutdown (Mode 5). Table 6-5
defines the POSs for the transition from cold shutdown (Mode 5) to power operation. These plant
operating states are based on the previously discussed information and each POS represents a unique
plant configuration that is defined by the plant conditions and parameters provided on these tables.
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Table 6-2 System Status by Technical Specification Mode

System Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode I

RCS Charging and Establish In service In service In service In service In service
LetdownI function

Reactor Coolant Pumps None running As needed for plant As needed for All RCPs running All RCPs running All RCPs running
heatup plant heatup

Reactor Trip Breakers Open Open Open Open/Closed Closed Closed

Residual Heat Removal In service In service In service or in Standby Standby Standby
standby

Auxiliary Feedwater Not required Not required Aligned for In service In service In service and then
startup or in standby after switch
service to MFW

High Head Injection' Pull to lock Pull to lock when Standby Standby Standby . Standby
water solid, standby
with bubble

Cold Overpressure Establish In service In service' Not required Not required Not required
Protection function

High Flux at Shutdown In service In service In service In service Not required Not required
Alarm (HFASA)

Source Range Two channels in Two channels in Two channels in Two channels in Two channels in Not required
service service service service service below P-6

Intermediate Range Not required Not required Not required Not required Two channels in Two channels in
service service below P- 10

Power Range Not required Not required Not required Not required Required Required

Solid State Protection Not required Not required In service In service In service In service
System

Emergency Diesel Less than full Less than full Full complement Full complement Full complement Full complement
Generators complement 3  complement 3

Notes:

1. One charging pump is operating to provide RCS charging in Modes 1-6.

2. Cold overpressurization is required in the lower part of Mode 4.

3. Depending on equipment required to be operable.

WCAP- 16294-NP-A
Revision I

June 2010



6-9

Table 6-3 Important Parameters for Mode Target Conditions

Parameter Mode I Mode 2 Mode 3 Mode 4 Mode 5

RCS Temperature 557 0 F 557 0F 557 0F -330°F 170'F to 190°F

RCS Pressure 2235 psig 2235 psig 2235 psig 340 psig 250 psig

Secondary Side Status Normal operating Normal operating Normal operating Less than normal Low pressure
pressure pressure pressure operating pressure

PZR Status Bubble Bubble Bubble Bubble Bubble

(Decay) Heat Removal MFW AFW AFW AFW RHR
Mode

Power Level 100% 5% 0% 0% 0%
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Table 6-4 Plant Operating States (Power Operation to Cold Shutdown)

State POS I POS 2 POS3 POS 4

Plant Mode I (transition only) 3 (middle part) 3 (lower part) 4 (lower part)
2 4 (upper part) 5 (upper part)
3 (upper part)

RCS Temperature 557 0F 557 0F to XXOFl XX°F1 to 340°F 340°F to 180'F

RCS Pressure 2235 psig 2235 psig to 950psig .950 psig to 365 psig 365 psig to 250 psig

Pressurizer Bubble Bubble Bubble Bubble

Secondary Side Normal operating pressure Normal operating pressure Less than normal operating Low pressure (shutdown)
pressure

Activities * AFW for decay heat e AFW for decay heat removal e AFW for decay heat removal * RHR for decay heat
removal and cooldown and cooldown removal and cooldown

* Reduce power * Open trip breakers * Reduced operating RCPs e Switch to RHR cooling
* Switch from MFW to 9 Reduced operating RCPs 0 Isolate accumulators * Disable SI pumps

AFW a Block SI and SLI * RCS cooldown * Defeat AFW start signals
* Borate * RCS cooldown e Start secondary side cooldown 9 Cold overpressure
* Insert control rods protection (COP) in
* Take turbine off-line service

System Status 9 AFW operating * AFW operating * AFW operating 9 RH.R operating
* All systems available * All systems available * All systems available * SI, SLI, and AFW signals

& SI and SLI signals blocked a SI and SLI signals blocked blocked
* Reactor trip breakers open 9 Accumulators isolated 9 Accumulators isolated

* Reactor trip breakers open 9 SI pumps disabled
e COP in service
* Reactor trip breakers open

Note:

I. A defined temperature is not important to this analysis.
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Table 6-5 Plant Operating States (Cold Shutdown to Power Operation)

State POS 4 POS 5 POS6 POS 7

Plant Mode 4 (lower part) 3 (lower part) 3 (middle part) I (transition only)
5 (upper part) 4 (upper part) 2

3 (upper part)

RCS Temperature 1807F to 340'F 340°F to XXCFI XX°F' to 557°F 557 0F

RCS Pressure 250 psig to 365 psig 365 psig to 950 psig 950 psig to 2235 psig 2235 psig

Pressurizer Bubble Bubble Bubble Bubble

Secondary Side Low pressure (shutdown) Less than normal operating Normal operating pressure Normal operating pressure
pressure

Activities e RHR for decay heat * AFW for decay heat removal 9 AFW for decay heat removal 9 AFW for decay heat
removal 9 One RCP running 2  * One RCP running 2  removal

* Switch to AFW cooling 9 RCS heatup e RCS heatup * Switch from AFW to
* Establish AFW actuation 9 Start secondary side heatup e Establish SI and SLI signals MFW

signals * Un-isolate accumulators o Withdraw shutdown and
* RCS heatup control rods

* Bring turbine on-line
- Close trip breakers
* All RCPs running
* Increase power

System Status * RHR operating a AFW operating 9 AFW operating e AFW to MFW

" SI, SLI, and AFW signals * All systems available e All systems available 9 All systems available
blocked * SI and SLI signals blocked 9 SI and SLI signals blocked

* Accumulators isolated 9 Accumulators isolated 9 Reactor trip breakers open

" SI pumps disabled 9 Reactor trip breakers open
" COP in service
" Reactor trip breakers open

Notes:

I. A defined temperature is not important to this analysis.

2. If the rods are not capable of withdrawal.
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Table 6-6 lists the possible internal initiating events for each POS. The following discusses this
information. These notes are also provided with Table 6-6.

1. RCS pressure is much lower in POS 3, 4, and 5 than in POS 1, 2, 6, and 7. Large and medium
LOCAs are considered in POS 3 and 5, but at a reduced frequency. Large and medium LOCAs
are not considered in POS 4.

2. Small LOCAs in POS 1, 2, 6, and 7 are due to random pipe breaks and random RCP seal failures.
Small LOCAs in POS 3 and 5 are significantly reduced due to reduced RCS pressure and
temperature. Small consequential LOCAs can also occur in POS 1 and 7 due to transient events
that lead to the opening of PZR PORVs with failure of the PORVs to reseat. These are not
considered in any other POS due to the low plant power level. In POS 4, LOCAs are due to
alignment issues and open valves, not pipe breaks or random failures of RCP seals, and are
referred to as loss of inventory events.

3. SGTRs are considered in POS 3 and 5, assuming the at-power frequency based on
NUREG/CR-6144 (Reference 4), Section 4.7. SGTRs are not considered in POS 4 because the
pressure difference across the tubes is much lower and the steam generators are not being used for
RCS cooling. In POS 2 and 6 the RCS pressure is conservatively assumed to be at its higher
value (2235 psig) the majority of the time.

4. Secondary side breaks are not considered in POS 4 since the secondary side pressure is much
lower than in POS 1, 2, 3, 5, 6, and 7.

5. RCP seal LOCAs due to loss of seal cooling are not considered in POS 3, 4, and 5 since the RCS
pressure and temperature are much lower than in POS 1, 2, 6, and 7. In addition, for POS 3, 4,
and 5, there is a minimum of 50'F subcooling, which means that a RCP seal pop-open
event is not an issue. In POS 2 and 6 the RCS pressure is conservatively assumed to be at its
higher value (2235 psig) the majority of the time.

6. Rod withdrawal is not considered in POS 2, 3, 4, 5, and.6 since-the reactor trip breakers are open.

7. Loss of decay heat removal is due to a loss of AFW in POS 1, 2, 3, 5, 6, and 7 and a loss of RHR
in POS 4.

8. With regard to loss of feedwater control, there is an increased probability for loss of feedwater
due to feedwater control problems related to the switch from MFW to AFW during the transition
down in power and related to the switch from AFW to MFW during the transition up in power.
This is only applicable in POS 1 and 7.
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Table 6-6 Initiating Events by Plant Operating State

Initiating Event POS 1 POS 2 POS 3 POS 4 POS 5 POS 6 POS 7

Large LOCA' X X X X X X

Medium LOCA1  X X X X X X

SmallLOCA2  X X X X X X

Loss of Inventory 2  X

RCP Seal LOCAs (Loss of Seal X X X X
Cooling)5  ' III

Loss of Feedwater Control 8  X X

Loss of Decay Heat Removal 7  X X X X X X X

Loss of Offsite Power X X X X X X X

Cold Overpressurization X

SG Tube Rupture 3  X X X X X X

Secondary Side Breaks4  X X X X X X

ATWS

Boron Dilution X X X

Rod Withdrawal 6 X X

Notes:

1. RCS pressure is much lower in POS 3, 4, and 5 than in POS 1, 2, 6, and 7. Large and medium LOCAs are considered in
POS 3 and 5, but at a reduced frequency. Large and medium LOCAs are not considered in POS 4.

2. Small LOCAs in POS 1, 2, 6, and 7 are due to random pipe breaks and random RCP seal failures. Small LOCAs in

POS 3 and 5 are significantly reduced due to reduced RCS pressure and temperature. Small consequential LOCAs can
also occur in POS I and 7 due to transient events that lead to the opening of PZR PORVs with failure of the PORVs to
reseat. These are not considered in any other POS due to the low plant power level. In POS 4, LOCAs are due to
alignment issues and open valves, not pipe breaks or random failures of RCP seals, and are referred to as loss of
inventory events.

3. SGTRs are considered in POS 1, 2, 3, 5, 6, and 7. Even though in POS 3 and POS 5 the delta P across the tubes
(PRcs - Pseondary side) is much lower than in POS 1, 2, 6, and 7, the frequency was not reduced. SGTRs are not considered
in POS 4 because the pressure difference across the tubes is much lower and the steam generators are not being used for
RCS cooling. In POS 2 and 6 the RCS pressure is conservatively assumed to be at its higher value (2235 psig) the
majority of the time.

4. Secondary side breaks are not considered in POS 4 since the secondary side pressure is much lower than in POS 1, 2, 3,
5, 6, and 7.

5. RCP seal LOCAs due to loss of seal cooling are not considered in POS 3, 4, and 5 since the RCS pressure and
temperature are much lower than in POS 1, 2, 6, and 7. In addition, for POS 3, 4, and 5, there is a minimum of 50'F
subcooling, which means that a RCP seal pop-open event is not an issue. In POS 2 and 6 the RCS pressure is
conservatively assumed to be at its higher value (2235 psig) the majority of the time.

6. Rod withdrawal is not considered in POS 2, 3, 4, 5, and 6 since the reactor trip breakers are open.

7. Loss of decay heat removal is due to a loss of AFW in POS 1, 2, 3, 5, 6, and 7 and a loss of RHR in POS 4.

8. With regard to loss of feedwater control, there is an increased probability for loss of feedwater due to feedwater control

problems related to the switch from MFW to AFW during the transition down in power and related to the switch from
AFW to MFW during the transition up in power. This is only applicable in POS 1 and 7.

9. Boron dilution events have not been found to be important to plant risk, and are excluded from further consideration in
POS 2, 3, 5, and 6.
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POS 1 and POS 7

This state is defined as Technical Specification Mode 1 (only for transitioning from power operation to
Mode 2), Mode 2, and the upper part of Mode 3. In Mode 1, only the additional risk associated with the
transition from power operation to Mode 2 is included in POS 1. This additional risk is due to potential
transients cause by feedwater control issues when shutting the plant down. Other risks associated with
Mode 1 operation are not considered part of the risk of transitioning to lower modes, but are considered
part of the at-power risk.

Mode 2 and the upper part of Mode 3 are very similar except for the power level (5% vs. 0%). All other
key plant parameters are the same. The same initiating events are applicable in Modes 2 and the upper
part of 3. The ATWS event is not considered since the plant is at very low power and the high RCS
pressures cannot be reached. Most transients cannot occur due to equipment status, for example, the
turbine and generator are not operating. Since the plant will be shutting down from 100% power, decay
heat levels will be high.

The key difference in POS 1 and POS 7 is the decay heat level. With the lower decay heat levels when
returning to power, due to the time the reactor was shut down, operators have a longer time to respond to

events. In addition, feedwater control concerns and issues bringing the turbine on-line can lead to a
different risk level when starting up than when shutting down.

In these POSs, all systems are available for event mitigation, that is, none have been removed from

service related to the mode changes.

POS 2 and POS 6

This state is defined as the middle of Mode 3. The RCS pressure and temperature are being reduced, but
are still relatively high. Signals for safety injection and steamline isolation are blocked and the reactor
trip breakers are open. The same events in POS 1 areapplicable except for rod withdrawal. Loss of
feedwater control is no longer an issue either.

POS 2 and POS 6 are very similar except for the direction of transition. In POS 2 the plant is
transitioning down (toward shutdown) and in POS 6 the plant is transitioning up (returning to power).
The key difference in POS 2 and POS 6 is the decay heat level. With the lower decay heat levels when
returning'to power, due to the additional time being shut down, the operators have a longer time to
respond to events.

POS 3 and POS 5

This state is defined as the lower part of Mode 3 and the upper part of Mode 4. The RCS pressure and
temperature are significantly reduced from power operation, therefore, many of the events associated with
the high RCS pressure (LOCAs/pipe breaks) have a reduced frequency. In addition, accumulators are
isolated.

POS 3 and POS 5 are very similar except for the direction of transition. In POS 3 the plant is
transitioning down (toward shutdown) and in POS 5 the plant is transitioning up (returning to power).
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The key difference in POS 3 and POS 5 is the decay heat level. With the lower decay heat levels when
returning to power, due to the additional time being shut down, the operators have a longer time to
respond to events.

POS 4

This state is defined as the lower part of Mode 4 and the upper part of Mode 5. The transition from AFW
cooling to RHR cooling occurs in this POS. The RCS pressure and temperature are significantly reduced
from power operation, therefore, the LOCA events and SG tube rupture event are no longer applicable.
The secondary side pressure is also reduced eliminating the secondary side break events. Loss of
inventory related to the RCS cooling switch from AFW to R-R is an event that is added. This can occur
when transitioning down or up. Cold overpressurization is also added.

Key Differences Between POS 1 and POS 2 (and POS 7 and POS 6)

* No switchover from MFW to AFW in POS 2

Reactor trip breakers are open in POS.2

SI and SLI signals are blocked in POS 2 (operator actuations required for some events)

Most initiating events are the same, but rod withdrawal and many transient events (such as, loss
of MFW and turbine trip) cannot occur in POS 2

Key Differences Between POS 2 and POS 3 (and POS 6 and POS 5)

Reduced RCS pressure and temperature results in a reduced event frequency for pipe rupture type
LOCAs and RCP seal LOCAs in POS 3

* Accumulators are isolated in POS 3

Key Differences Between POS 3 and POS 4 ( and POS 5 and POS 4)

* Reduced RCS pressure and temperature in POS 4

0 Reduced secondary side pressure and temperature in POS 4

* Loss of inventory and loss of decay heat removal important in POS 4 due to a transfer from
AFW/SG cooling to RHR cooling

* Secondary side breaks cannot occur in POS 4 due to a reduced secondary side pressure

0 Cold overpressurization needs to be addressed in POS 4
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6.2.2 Comparison of Endstates

To achieve Mode 4 as an endstate, the plant will need to transition through POS 1, POS 2, and into
POS 3. To achieve Mode 5 as an endstate, the plant will need to transition through POS 1, POS 2, POS 3,
and into POS 4. With either endstate, the plant will need to transition through POS 1, POS 2 and into
POS 3. To determine the appropriate endstate (Mode 4 vs. Mode 5), the additional risk for the transition
through POS 3 and into POS 4 needs to be considered, as well as the risk of remaining in POS 3 (Mode 4)
as opposed to POS 4 (Mode 5).

Several of the key differences between POS 3 and 4 are:

The frequency of loss of decay heat removal is at an increased level with POS 4 as the endstate
due to the system re-alignments required. Loss of decay heat removal events in POS 3 can be
addressed with AFW (all pumps available) or the RHR system following depressurization of the
RCS. In POS 4, the TD AFW pump will not be available to address similar events. In addition,
the automatic AFW start signal is available in POS 3, but not POS 4. Therefore, additional
options are available in POS 3 for decay heat removal.

The frequencies of loss of inventory (LOCA) events can be at an increased level with POS 4 as
the endstate due to the system re-alignments required. Loss of inventory events in POS 3 can be
addressed with the available train of ECCS. In POS 4 a full train of ECCS is not available. The

SI pumps are out of service. Inventory control is dependent on the charging system. Therefore,
additional options are available in POS 3 for inventory control.

Mitigation of loss of offsite power (LOSP)/station blackout (SBO) events in POS 3 can
be provided by the AFW system including the turbine-driven pump. Availability of the
turbine-driven pump is particularly important in case the event degrades to a station blackout. In
POS 4, the AFW system turbine-driven pump will not be available for decay heat removal, and
the plant will be dependent on restoring electric power to the RHR system. Again, additional
options are available in POS 3 for event mitigation.

* The cold overpressurization event needs to be considered in POS 4, but not in POS 3. Although
not a large risk contributor, this event is addressed in POS 4.

Secondary side breaks are considered in POS 3, but not in POS 4. In POS 3 the secondary side
will be less than normal operating pressure, but in POS 4 this pressure is greatly reduced,
reducing the likelihood of a secondary side break. Secondary side breaks are not typically large
contributors to risk, therefore, this assumption for POS 4 has a small risk impact.

Risk in the shutdown modes is very dependent on electric power availability. There are more
required independent sources of electrical power in POS 3 than in POS 4 and there are more
potential activities in POS 4 that could cause a loss of offsite power.

In POS 3, there is more redundancy and diversity of mitigating and support systems required to
be available than there is in POS 4.
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6.2.3 Containment Considerations

In Modes 1-4, the containment, containment isolation valves, containment sprays, and containment
cooling systems are required to be operable. The Bases for the Technical Specifications state that in these
modes a design basis accident could cause a release of radioactive material to containment, and an
increase in containment pressure and temperature that would require the use of these systems for accident

mitigation. The Bases also indicate that in Modes 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature in these modes. Additional operability
requirements are specified for Mode 6.

The risk analysis considers more than design basis events. Events can occur in Mode 5 that may lead to
core damage and may cause releases outside containment. With the reduced RCS pressure and
temperature in Mode 5, as opposed to Modes 1-4, the need for containment cooling systems and
containment spray is not as important. Mode 4 does require the containment, containment isolation, and
containment cooling and spray systems to be operable.

6.2.4 Conclusions from the Qualitative Risk Assessment

Based on Sections 6.2.3 and 6.2.4, there are advantages, from the risk perspective and also the defense-in-
depth perspective, to remain in POS 3 (Mode 4) as opposed to POS 4 (Mode 5) for shutdowns required by
the Technical Specifications. In POS 3, the initiators are generally at a reduced probability of occurrence
compared to power operation and there are additional systems available for event mitigation compared to
POS 4 (Mode 5).

6.3 QUANTITATIVE RISK ASSESSMENT

As with the qualitative risk assessment, the quantitative assessment is also directed at the risk associated
with plant operation in Mode 4 and Mode 5, and transitions to and from these modes. Evaluating the risk
requires an assessment of the likelihood of applicable initiating events. Consistent with the Technical
Specification mode definitions, this evaluation assumes that the unit has entered the mode of interest
when conditions associated with the upper end of the mode are met. The following sections provide a
quantitative assessment of the risk associated with transitioning a plant to, from, and remaining in
Modes 4 and 5. All equipment is assumed to be available, unless operating procedures direct equipment
to be isolated or locked-out.

6.3.1 Transition Risk Model

A generic transition risk model that is representative of Westinghouse Nuclear Steam Supply System
(NSSS) plants is presented in this section. Only high level information of the model is presented as well
as the model quantification results. The risk metric to be determined is core damage probability (CDP).
A separate risk model, similar to a level 1, internal event, at-power PRA model, is developed for each
POS. Only internal initiating events are included in the transition risk model.

This model is based on the information identified in the qualitative risk discussion in Section 6.2. The
POSs are defined on Table 6-4 and 6-5, and the associated initiating events that are addressed are
provided on Table 6-6. Equipment availability is discussed in Section 6.2.1.
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The plant response or event trees for each initiating event in each POS, the time spent in each POS, the
initiating event frequencies, mitigation equipment availability, and human error probabilities for operator
actions are developed and discussed in the following sections. This is followed by the model
quantification that provides the CDP values for each POS, along with the initiating event CDP distribution
for POS 3 and POS 4. This quantification assumes all equipment is available except for equipment
removed from service, as the plant transitions though the modes, following plant procedures.

The model is based on a single unit site with standard two train systems. Several key characteristics of
this model include:

* AFW system - two MD pumps and one TD pump

Emergency core cooling system (ECCS) - two train system, each train includes a high pressure
and low pressure subsystem

Reactor protection system (RPS) - SSPS

Service water (SW) system - two train system

Component cooling water (CCW) system - two train system

Electrical power system - a two train system with one emergency diesel generator (EDG) per
train

The transition risk PRA model is based on a single unit, therefore, it does not take credit for the
availability of shared systems. The AFW system is similar to many Westinghouse NSSS plants. The
AFW system does not include a diesel-driven pump that would provide diverse mitigation for loss of
offsite power events. Based on the results presented in Table 6-10, the loss of offsite power event is a
larger percent contributor to the POS 3 risk than it is to the POS 4 risk and this design difference would be
more beneficial for Mode 4 (POS 3).

The ECCS design is also similar to many Westinghouse NSSS plants. The centrifugal charging pumps
are used for high pressure safety injection. High pressure safety injection does not include a set of
separate safety injection pumps, but the general success criteria of requiring one train is common for
Westinghouse NSSS PRA models. Plants with Intermediate Head SI (IHSI) pumps typically require the
IHSI pumps to be disabled in Mode 5. The POS 4 PRA model assumes that two trains of charging (SI)
pumps are available and the model includes an available swing pump. Therefore, high pressure SI is
modeled as being available in the POS 4 PRA model, when it may not be available based on plant

procedures. This is a conservative approach because it reduces the risk in Mode 5 when, in fact, the pump
may not be available.

Low pressure SI and recirculation is performed by the RHR pumps and heat exchangers. This is similar

to many other Westinghouse NSSS plants, although some plants have low pressure SI pumps separate
from the RHR system. Separate low pressure SI pumps are not modeled in any of the POS PRA models.
The availability of separate low pressure SI pumps would reduce the risk in Mode 5 if modeled for POS
4. However, the POS 3 PRA model does not credit switching to RHR cooling if AFW cooling fails. This
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is a conservative approach with respect to the estimated risk for POS 3. Modeling separate low pressure
SI pumps for POS 4 and modeling RHR cooling for POS 3 would result in lower risk for both plant
operating states. Therefore, the conclusions of the WCAP would not change.

The reactor protection system for the transition risk PRA model is based on a solid state protection
system. While many Westinghouse NSSS plants have relay protection systems, the reliability of the two
systems is not significantly different, therefore, the model is applicable to both protection systems.

The modeled CCW system consists of two separate trains with one pump per train and one pump that can
be aligned to either train. This is a common design among the Westinghouse NSSS plants. Plants with a
common CCW header would be expected to have a higher failure probability for the CCW system. This
would affect the risk for both the POS 3 and POS 4 PRA models, however, it would have a greater effect
on the POS 4 model, because it would directly contribute to the loss of RHR cooling, whereas it does not
directly contribute to the loss of AFW cooling for POS 3. Some insight to the relative effect of different
CCW designs can be gained by comparing the POS 3 and POS 4 CDPs for the two cases presented in
Table 6-14. The table provides the results from modeling one CCW train unavailable. The difference
between the two cases is the number of CCW pumps assumed to be unavailable. The POS 4 results for
the two cases do not differ by a large amount, and the POS 3 results differby even less. However, the
POS 4 CDP is more than 20 times greater than the POS 3 CDP for these cases. Plant design differences in
the CCW system will not change the conclusion that there is less risk is associated with a cooldown to
Mode 4 (POS 3) than a cooldown to Mode 5 (POS 4).

The modeled SW system consists of two trains with one pump per train and one pump that can be aligned
to either train. This is a common design among the Westinghouse NSSS plants. Plants with a common
SW header would be expected to have a higher failure probability for the SW system. This would affect
the risk for both the POS 3 and POS 4 PRA models, however, it would have a greater effect on the POS 4
model because it would contribute to the loss of RHR cooling, whereas it does not directly contribute to
the loss of AFW cooling for POS 3. Some insight to the relative effect of different SW designs can be
gained by comparing the POS 3 and POS 4 CDPs for the two cases presented in Table 6-15. The table
provides the results from modeling one SW train unavailable. The difference between the two cases is the
number of SW pumps assumed to be unavailable. The POS 4 results for the two cases do not differ by a
large amount and the POS 3 results differ by even less. However, the POS 4 CDP is approximately 10
times greater than the POS 3 CDP for these cases. Plant design differences in the SW system will not
change the conclusion that there is less risk is associated with a cooldown to Mode 4 (POS 3) than a
cooldown to Mode 5 (POS 4).

The electric power system modeled is a two train system with one diesel generator per train. This is a
common design among the Westinghouse NSSS plants. Some plants have more redundancy in their
design, including shared diesels between units. Based on the results presented in Table 6-10, the loss of
offsite power event is a larger percent contributor to the POS 3 risk, than it is to the POS 4 risk and a
more redundant design would be more beneficial for Mode 4 (POS 3).

The use containment spray or the containment coolers for backup cooling during recirculation has been
modeled only to a limited extent for POS 3 for small LOCAs, and does not have a very large effect on the
results (see Table 6-13). More detailed modeling to take credit for these systems may result in a larger
risk decrease for POS 4 than it would for POS 3 because the probability of losing RHR cooling is greater
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than the probability of losing AFW cooling. However, the risk for POS 3 would also decrease and the

POS 3 risk is approximately a factor of 7 lower than the risk for POS 4 (see Table 6-9). More detailed
modeling will not change the conclusion that there is less risk is associated with a cooldown to Mode 4
(POS 3) than.a cooldown to Mode 5 (POS 4).

The model chosen includes many safety system features and support system features that are common
among many of the Westinghouse NSSS plants. The evaluation of design differences indicates that while
the Westinghouse NSSS plant designs vary for the systems modeled, the model used provides
representative results whose conclusions are applicable to all Westinghouse NSSS plants.

6.3.1.1 Plant Response Model

The following discusses the response of the plant to the initiating events in each POS. This model is
based on a 3-loop Westinghouse NSSS plant at-power PRA model that has undergone the Owners Group
Peer Review Process and has been updated in response to Peer Review comments. As discussed in
Section 6.2, many of the events that can occur in the upper modes (Modes 2 and 3), or POSs, are
mitigated similarly to the events that occur when at-power. Therefore, much of the modeling used in the
at-power PRA model is also used in the modeling for events that occur in the transition modes. The
events included in the baseline at-power model are:

Loss of Coolant Accidents

* Small LOCA
* Medium LOCA
* Large LOCA
* Interfacing Systems LOCA
* Reactor Vessel Rupture

Secondary Side Breaks

* Inside Containment
* Outside Containment

Transients

* Loss of Main Feedwater
* Partial Loss of Main Feedwater
* Loss of Condenser
* Positive Reactivity Insertion
* Primary System Transient
* Loss of Reactor Coolant Flow
* Reactor Trip
* Inadvertent Safety Injection Signal
* Turbine Trip
* Inadvertent Opening of a Steam Valve

WCAP-1 6294-NP-A June 2010
Revision 1



6-21

Special Initiators

* Loss of CCW
• Loss of SW
V Loss of one DC Bus
• Loss of one AC Bus
• Loss of Instrument Air

Internal Flooding

* CCW Pipe Breaks
• SW Pipe Breaks

Others

* Loss of Offsite Power
* Steam Generator Tube Rupture
* Anticipated Transient Without Scram

POS 1 and POS 7: Plant Response Model

In POS 1, the plant conditions, in terms of RCS and secondary side pressures and temperatures, and
system availabilities, are very similar to at-power plant conditions. Therefore, the at-power plant PRA
model is used with several modifications. The initiating events that need to be considered are listed on
Table 6-6. Each is listed below with explanatory notes.

* Large LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

Medium LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

Small LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

RCP Seal LOCAs: A number of events can lead to a loss of seal cooling. These are:

- Loss of CCW
- Loss of SW
- Loss of Offsite Power
- Internal Flooding Events

Event mitigation is identical to that modeled in the at-power PRA model.

Loss of Feedwater Control: This leads to a loss of decay heat removal event which is modeled as
a loss of main feedwater. Event mitigation is identical to that modeled in the at-power PRA
model.

* Loss of Decay Heat Removal: This can occur when the plant has already transitioned to the
auxiliary feedwater or startup feedwater system. The event is failure of the system to continue to
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operate. Mitigation of the event is identical to the loss of main feedwater event, as modeled in the

at-power PRA model, except for removing credit for the auxiliary or startup feedwater pump that
failed and initiated the event.

* Loss of Offsite Power: Event mitigation is identical to that modeled in the at-power PRA model.

SG Tube Rupture: Event mitigation is identical to that modeled in the at-power PRA model.

Secondary Side Breaks: Event mitigation is identical to that modeled in the at-power PRA model.

Boron Dilution: The positive reactivity insertion event mitigation is identical to that modeled in
the at-power model.

Rod Withdrawal: The positive reactivity insertion event mitigation is identical to that modeled in
the at-power model.

The decay heat level in POS 7 is lower than that for POS 1. The lower decay heat level in POS 7

provides additional response time for the operator, however, no credit is taken for lower human error
probabilities in POS 7.

POS 2 and POS 6: Plant Response Model

In POS 2, the RCS pressures and temperatures are very similar to at-power plant conditions, although
both are being reduced. It is assumed that the plant is at the at-power pressure and temperature conditions
for the RCS. The secondary side pressure is at the normal operating pressure. The reactor trip breakers
are open so rod withdrawal is no longer a possible event. Signals for safety injection and steamline
isolation are blocked. Operator actions are required to start equipment to mitigate a number of the
potential events. The switchover from main feedwater to auxiliary feedwater (or startup feedwater) has
occurred, therefore, loss of feedwater control is no longer an issue either. The at-power plant PRA model
is applicable with several modifications. The initiating events that need to be considered are listed on
Table 6-6. Each is listed below with explanatory notes.

• Large LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

* Medium LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

• Small LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

* RCP Seal LOCAs: A number of events can lead to loss of seal cooling. These are:

- Loss of CCW

- Loss of SW
- Loss of Offsite Power
- Internal Flooding Events

Event mitigation is identical to that modeled in the at-power PRA model.
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Loss of Decay Heat Removal: This event is the failure of the decay heat removal source which is
either the auxiliary feedwater system or startup feedwater system. The event is failure of the
system to continue to operate. Mitigation of the event is identical to the loss of main feedwater
event, as modeled in the at-power PRA model, except for removing credit for the auxiliary or
startup feedwater pump that failed and initiated the event.

* Loss of Offsite Power: Event mitigation is identical to that modeled in the at-power PRA model.

* SG Tube Rupture: Event mitigation is identical to that modeled in the at-power PRA model.

• Secondary Side Breaks: Event mitigation is identical to that modeled in the at-power PRA model.

POS 3 and POS 5: Plant Response Model

In POS 3, the RCS pressures and temperatures are significantly reduced compared to POS 1 and POS 2.
Therefore, the LOCA events remain applicable, but at a reduced frequency. The secondary side is less
than normal operating pressure. Similar to POS 2, the reactor trip breakers are open so rod withdrawal is
no longer a possible event. Also, like POS 2, signals for safety injection and steamline isolation are
blocked, therefore, operator actions are required to start equipment to mitigate a number of the potential.
events. Accumulators are isolated. Again, loss of feedwater control is no longer an issue. The at-power
plant PRA model is applicable, with several modifications, to model this POS. The initiating eventsthat
need to be considered are listed on Table 6-6. Each is listed below with explanatory notes.

Large LOCA: The safety injection system included in the at-power PRA model is used for the
POS 3 and POS 5 models, modified to remove the accumulators which have been isolated, and
the automatic start of the system in response to the event disabled. Operator action is required to
manually start the safety injection system from the control room in these plant operating states.

Medium LOCA: The safety injection system included in the at-power PRA model is used for the
POS 3 and POS 5 models, modified to remove the accumulators which have been isolated, and
the automatic start of the system in response to the event disabled. Operator action is required to
manually start the safety injection system from the control room in these plant operating states.

Small LOCA: The safety injection system included in the at-power PRA model is used for the
POS 3 and POS 5 models, modified to remove the accumulators which have been isolated, and
the automatic start of the system in response to the event disabled. Operator action is required to
manually start the safety injection system from the control room in these plant operating states.

Loss of Decay Heat Removal: This event is the failure of the decay heat removal source which is
either the auxiliary feedwater system or startup feedwater system. The event is failure of the
system to continue to operate. Mitigation of the event is identical to the loss of main feedwater
event, as modeled in the at-power PRA model, except for removing credit for the auxiliary or
startup feedwater pump that failed and initiated the event.

Loss of Offsite Power: The safety injection system included in the at-power PRA model is used
for the POS 3 and POS 5 models, modified to remove the accumulators which have been isolated,
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and the automatic start of the system in response to the event disabled. Operator. action is
required to manually start the safety injection system from the control room in these plant
operating states.

SG Tube Rupture: The safety injection system included in the at-power PRA model is used for
the POS 3 and POS 5 models, modified to remove the accumulators which have been isolated,
and the automatic start of the system in response to the event disabled. Operator action is
required to manually start the safety injection system from the control room in these plant

• operating states.

* Secondary Side Breaks: The safety injection system included in the at-power PRA model is used
for the POS 3 and POS 5 models, modified to remove the accumulators which have been isolated,
and the automatic start of the system in response to the event disabled. Operator action is
required to manually start the safety injection system from the control room in these plant
operating states.

POS 4: Plant Response Model

In POS 4, the RCS pressures and temperatures are significantly reduced compared to POS 3. The
secondary side conditions have also been significantly reduced. Therefore, the LOCA events, including
RCP seal LOCAs, SGTR, and secondary side breaks are no longer applicable. The reactor trip breakers
remain open so rod withdrawal is not a possible event. Core cooling has been switched to the RHR
system (shutdown cooling). Due to this switchover, loss of inventory events are important. In addition,
the loss of decay heat removal event is now related to the RHR system. Also, like POS 2 and POS 3,
signals for safety injection and steamline isolation are blocked, therefore, operator actions are required to-
start equipment to mitigate a number of the potential events. Finally, cold overpressurization needs to be
considered.

The at-power plant PRA model is no longer applicable due to the significant changes in the operating
temperature and pressure on both the primary and secondary sides, available systems, and the events that
can occur. The initiating events that need to be considered are listed on Table 6-6. Each is listed below
with explanatory notes.

Loss of Inventory: Loss of inventory events are associated with alignment issues when

transferring to RHR (shutdown) cooling. These events can be divided between isolable events
and non-isolable events. If the leak is not isolable or if isolation fails, then high pressure
injection, via SI/charging, is required followed by recirculation. If isolation is successful, then
high pressure injection is required to make up for the inventory lost prior to the leak being
isolated. Decay heat removal is also required.

• Loss of Decay Heat Removal: Loss of decay heat removal events are primarily loss of RHR
events. These can occur during the switchover from AFW cooling to RHR cooling or from

failure of the RHR system. Mitigation of the event depends on the availability of the AFW
system. SG cooling credits the MD AFW pumps, but not the TD AFW pump due to the reduced

secondary side pressure. If AFW is not available, then- feed and bleed is required. While on feed
and bleed, recovery of RHR is modeled.
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Loss of Offsite Power: The causes of loss of offsite power events in POS 4 are similar to these
events that occur when at-power. The consequences are different in that RCP seal LOCAs are no
longer an issue, but the TD AFW pump is not available for decay heat removal. In addition, the
lower decay heat level provides additional time for recovery from the event. For event
mitigation, recovery of offsite power is initially addressed, and if successful, is followed by decay
heat removal equipment. If offsite power recovery fails, then the availability of decay heat
removal mitigating systems with power from the EDGs is addressed. Decay heat removal can be
provided by the RHR system, AFW systems (MD pumps only), or by feed and bleed. While on
feed and bleed, recovery of RHR is modeled.

Cold Overpressurization: Mitigation of cold overpressure events requires the operators to control

charging and letdown. If this is not successful, then pressure relief via a.pressurizer PORV or a
RHR relief valve is necessary. Following successful pressure relief, the pressurizer PORV or a
RHR relief valve is required to re-close. If it does not reclose, a loss of inventory event occurs.

This model does not address mitigation of the possible loss of inventory event, but assumes the
event leads to core damage.

Boron Dilution: The high flux at shutdown alarm will indicate the event. The operators are
required to identify and terminate the dilution source. If the dilution is not terminated, the

operator must initiate boration.

6.3.1.2 Time in Each Plant Operating State

The time spent in each POS is important to the calculation of initiating event probabilities. When shutting
the plant down due to Technical Specification requirements, the Technical Specifications control the
maximum length of time allowed in each mode.

If inoperable equipment is not restored to operable status, or the Required Actions and associated
Completion Times are not met, the Required Actions require that the unit be in Mode 3 in 6 hours and
Mode 5 in 36 hours. Based on this, the time spent in the POSs while shutting the plant down are provided

in Table 6-7.

The time spent in each POS when returning to power is not controlled by the Technical Specifications, but
rather on the reason for the forced outage and satisfying the applicable Technical Specifications prior to

returning to power operation. Information was collected from several Westinghouse NSSS plants for

startup times following a forced non-refueling outage. Table 6-7 provides a summary of the time in each

POS based on this information. Note that the times begin from the time that the decision is made to
shutdown and do not include any time prior to the shutdown because the Completion Times associated
with the Required Actions to restore the equipment to operable status are not changing.

6.3.1.3 Initiating Event Probabilities

Table 6-8 provides a summary of the initiating event probabilities. Event probabilities are used, not
frequencies, since the risk metric being used (core damage) is determined on a shutdown basis, not a

yearly basis. The core damage probability (CDP) can be converted to a CDF by multiplying the CDP by
the number of shutdowns per year. The event probabilities for each POS are determined by multiplying
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the event frequencies by the time in the POS. Additional information on each initiating event probability
is provided in the following:

Large LOCA: In POS 1, POS 2, POS 6, and POS 7 the at-power frequency is used. In POS 3
and POS 5 the RCS pressure is significantly reduced compared to at-power, therefore, the
frequency is reduced by a factor of 20, based on Reference 4. The at-power initiating event
frequency is 5.OE-06/yr.
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Table 6-7 Summary of the Time Spent in the Plant Operating States

Plant Operating Time in the Plant
State Operating State Justification

1 7 hours POS 1 covers the transition out of Mode 1, through Mode 2, and
into Mode 3. The Technical Specification Required Actions require
that this be completed in 6 hours. An additional 1 hour was added
to prepare for the shutdown.

2 3 hours POS 2 covers the mid part of Mode 3 (also viewed as transitioning
from the upper end of Mode 3 to the lower end of Mode 3). It is
assumed that Mode 4 will be entered in 13 hours. This results in
6 hours (13 hours - 7 hours) to go from the upper end of Mode 3 to
the upper end of Mode 4. Assuming that half this time is used to
transition from the upper end of Mode 3 to the lower end of
Mode 3, the time in POS 2 in 3 hours.

3 (shutdown to 3 hours POS 3 covers the lower end of Mode 3 to the upper end of Mode 4.
Mode 5) Following the logic presented in POS 2, half the time to go from

Mode 3 to Mode 4 (6 hours) is assigned to POS 3.

3 (shutdown and 49 hours For a shutdown and repair in Mode 4, the 3 hours to go from Mode
repair in Mode 4) 3 to Mode 4 are added to the 46 hours for repair assumed for POS

4. This conservatively includes the startup time assigned to POS 4.
See the discussion for POS 4 (startup).

4 (shutdown) 24 hours POS 4 (shutdown) covers the transition through Mode 4 to Mode 5.
Since the Technical Specification Required Actions require Mode 5
to be entered in 36 hours, and an additional 1 hour was added to
prepare for the shutdown, the time in this POS is 37 - 7 - 3 - 3
24 hrs.

4 (startup) 46 hours POS 4 (startup) covers the transition from Mode 5 to Mode 4. As
discussed in Section 6.3.1.2, 46 hrs is based on plant operating
experience.

5 19 hours POS 5 covers the transition from Mode 4 to the lower end of
Mode 3. As discussed in Section 6.3.1.2, 19 hrs is based on plant
operating experience.

6 52 hours POS 6 covers the middle part of Mode 3 (also viewed as moving
from the lower end of Mode 3 to the upper end of Mode 3). As
discussed in Section 6.3.1.2, 52 hrs is based on plant operating
experience.

7 39 hours POS 7 covers the upper end of Mode 3, through Mode 2, and the
transition through Mode 1 to power operation. As discussed in
Section 6.3.1.2, 39 hrs is based on plant operating experience.
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Table 6-8 Summary of Initiating Event Probabilities for Each POS

Initiating Event Probabilities

Initiating Event POS I POS 2 POS 3 POS 3 POS 4 POS 5 POS 6 POS 7
(3 hr) (49 hr)

Large LOCA 4.OE-09 1.7E-09 8.6E-1 I .4E-09 NA 5.4E- 10 3.OE-08 2.2E-08

Medium LOCA 3.2E-08 1.4E-08 6.9E- 10 1.1E-08 NA 4.3E-09 2.4E-07 1.8E-07

Small LOCA 2.4E-06 1.OE-06 5.IE-08 8.4E-07 NA 3.3E-07 1.8E-05 1.3E-05

Interfacing Systems LOCA 1.1E-09 4.7E-10 4.7E-10 7.6E-09 NA 3.OE-09 8.1E-09 6.1E-09

Reactor Vessel Rupture 8.OE- 11 3.4E- I I 3.4E- 1 5.6E- 10 NA 2.2E- 10 5.9E- 10 4.5E-10

Loss of Inventory NA NA NA NA 1.4E-04 NA NA NA

RCP Seal LOCAs' 9.6E-07 + FT 4.1E-07 + FT NA NA NA NA 7.IE-06 +FT 5.3E-06 + FT

Loss of Feedwater Control3  6.8E-02 + FT NA NA NA NA NA NA 8.8E-02. + FT

Loss of Decay Heat NA FT 2  FT 2  FT 2  FT 2  FT 2  FT 2  NA
Removal

Loss of Offsite Power 2.OE-05 8.5E-06 8.5E-05 1.4E-04 2.OE-04 5.4E-05 1.5E-04 1.1E-04

Cold Overpressurization NA NA NA NA 1.5E-03 NA NA NA

SG Tube Rupture 2.2E-06 9.3E-07 9.3E-07 1.5E-05 NA 5.9E-06 1.6E-05 1.2E-05

Secondary Side Breaks
* Inside containment 5.7E-06 2.5E-06 2.5E-06 4.OE-05 NA 1.6E-05 4.3E-05 3.2E-05

:• Outside containment 5.7E-06 2.5E-06 2.5E-06 4.OE-05 NA 1.6E-05 4.3E-05 3.2E-05

Boron Dilution Note 4 NA NA NA 4.2E-03 NA NA Note 4

Rod Withdrawal 7.9E-05 NA NA NA NA NA NA 4.4E-04

Notes:
I. RCP Seal LOCAs are caused by loss of CCW and loss of SW events, in addition to several flooding events that lead to degraded CCW and SW. The numerical values are the

IE probability due to flooding events. The FT indicates that fault tree evaluations are used to determine the IE probability for the loss of CCW and loss of SW events.
This evaluation is done as part of the model quantification.

2. The FT indicates that fault tree evaluations are used to determine the IE probability for the loss of decay heat removal events. This evaluation is done as part of the model
quantification.

3. The loss of AFW is modeled as an initiating event for the time in the POS after AFW has been initiated. Fault tree evaluations are used to determine the IE probability.
4. Boron dilution IE probability is included in the rod withdrawal probability.
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Medium LOCA: In POS 1, POS 2, POS 6, and POS 7 the at-power frequency is used. In POS 3
and POS 5 the RCS pressure is significantly reduced compared to at-power, therefore, the
frequency is reduced by a factor of 20, based on Reference 4. The at-power initiating event
frequency is 4.0E-05/yr.

Small LOCA: In POS 1, POS 2, POS 6, and POS 7 the at-power frequency is used. In POS 3
and POS 5 the RCS pressure is significantly reduced compared to at-power, therefore, the
frequency is reduced by a factor of 20, based on Reference 4. The at-power initiating event
frequency is 3.OE-03/yr.

Interfacing Systems LOCA: In POS 1, POS 2, POS 3, POS 5, POS 6, and POS 7 the at-power
frequency is used. The at-power initiating event frequency is 1.36E-06/yr.

Reactor Vessel Rupture: In POS 1, POS 2, POS 3, POS 5, POS 6, and POS 7 the at-power

frequency is used. The at-power initiating event frequency is 1.OE-07/yr.

Loss of Inventory: This event is only applicable in POS 4. Based on Reference 4, the loss of
inventory events are divided into three categories with the noted initiating event frequencies:

- HLOCA - an event that results from an inadvertent transfer of reactor coolant out of the RCS
IE frequency = 7.OE-03/yr

- JLOCA - an event that occurs in a system connected to the RCS
IE Frequency = 8.OE-03/yr

- KLOCA - an event that results from a maintenance activity

IE frequency = 3.OE-03/yr

The total IE frequency is 1.8E-02/yr. The event probability is then determined by factoring in the
length of time in POS 4.

RCP Seal LOCAs: These are events that occur primarily due to a failure of seal c6oling, such as,
loss of CCW, loss of SW, and loss of offsite power. In addition, flooding events that are the result
of breaks in the CCW or SW system can also result in RCP seal LOCAs due to loss of seal
cooling. Loss of offsite power is addressed as a separate initiator and is discussed further below.

The total CCW flooding frequency is 9.9E-04/yr and the total SW flooding frequency is
2.1 E-04/yr. The event probabilities are then determined by factoring in the length of time for the
applicable POS (POS 1, POS 2, POS 6, POS 7).

The IE frequencies for the loss of CCW and loss of SW events are determined from fault tree
evaluations in the model quantification. The component operating times in these fault trees are
changed as required for the time in the POS.
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Loss of Feedwater Control: This event is applicable in POS 1 and POS 7 only. It considers
reactor trips caused by loss of feedwater during the power reduction (POS 1) and power
ascension (POS 7). Section 8.4 of Reference 5 provides a value for the probability of a reactor
trip during a shutdown as 0.068 and the probability of a reactor trip during a startup as 0.088.

Loss of Decay Heat Removal: This event is applicable in all the POSs. In POS 1 and POS 7 it is
considered part of the Loss of Feedwater Control event or the loss of AFW after AFW is initiated.
In POS 2, POS 3, POS 5, and POS 6 it is considered loss of auxiliary feedwater. In POS 4 it is
considered loss of RHR. The IE frequencies for the loss of AFW and the loss of RHR are
determained from fault tree evaluations in the model quantification.

Loss of Offsite Power: In POS 1, POS 2, POS 3, POS 5, POS 6, and POS.7 the at-power IE
frequency is used. The at-power IE frequency is 2.5E-02/yr. In POS 4 the events in Reference 6
were reviewed and an IE frequency determined. This frequency was similar to the 2.5E-02/yr
value for the at-power LOSP event, therefore, the IE probability for POS 4 was also based on the
2.5E-02/yr value.

Cold Overpressurization: This event only applies to POS 4. References 4 and 7 were reviewed to
determine an appropriate frequency. Reference 7 was used since it provided a higher value of
1.8E-01/yr.

SG Tube Rupture: In POS 1, POS 2, POS 3, POS 5, POS 6, and POS 7 the at-power frequency is
used. The at-power initiating event frequency is 2.7E-03/yr.

Secondary Side Breaks Inside and Outside Containment: In POS 1, POS 2, POS 3, POS 5,
POS 6, and POS 7 the at-power frequency is used. The at-power initiating event frequency is
7.2E-03/yr.

Rod Withdrawal: This event is only considered in POS I and POS 7. For POS 1 and POS 7, it is
combined with the Boron Dilution initiating event and modeled as a positive reactivity insertion
event with the at-power IE frequency of 9.9E-02/yr.

Boron Dilution: For POS 1 and POS 7, it is combined with the Rod Withdrawal initiating event,
and modeled as a positive reactivity insertion event with the at-power IE frequency of 9.9E-02/yr.
For POS 4, Boron Dilution is modeled by itself with a frequency of 6.0E-05/hr based on
Reference 4.

6.3.1.4 System Unavailabilities

System models for a typical Westinghouse NSSS plant were included in the model. As noted in
Section 6.3.1, the base PRA model includes unavailability models for the following system
configurations:

* AFW system - two MD pumps and one TD pump
* ECCS - two train system with each train including a high head and low head subsystem
* RPS- SSPS
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* SW - two train system
• CCW - two train system
• Electrical power system - a two train system with one EDG per train

All system unavailabilities due to test and maintenance activities that are typically included in the
at-power PRA model were eliminated. When a plant is starting up or shutting down, the specific plant
configuration is modeled. The availability of components is known. Therefore, all component
unavailability related to testing and maintenance activities were removed from the model.

6.3.1.5 Operator Actions

Operator actions and human error probabilities are key parameters for mitigating events in the transition
states, particularly after blocking the automatic signals. Safety injection and steamline isolation signals
are blocked in POS 2 and 3. Safety injection, steamline isolation, and AFW start signals are blocked in
POS 4. For mitigation of several events, consecutive dependent operator actions are required.
Dependencies between operator actions are addressed and accounted for as necessary.

6.3.2 Model Quantification

The base core damage probability results from quantifying the POS models are provided on Table 6-9.
These results assume all the equipment is available, that is, no equipment is out of service or inoperable
and all the unavailabilities in the model for test and maintenance are set to zero. Based on this, the core
damage probabilities for transitioning to and returning from Mode 4 (POS 3) and to and from Mode 5
(POS 4) are:

* CDP (transition to and from POS 3/Mode 4) = 6.02E-06
• CDP (transition toand from POS 4/Mode 5) = 9.52E-06

There is an increase in CDP with the additional transition required to achieve Mode 5 as opposed to Mode
4. This is related to the risk associated with the transition from SG cooling to the shutdown (RHR)
cooling and operator actions being required to initiate event mitigation equipment. The key initiating
event is loss of RHR cooling with operator failure to establish alternate cooling.
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Table 6-9 Core Damage Probability Results by Plant Operating State

Core Damage Probability
POS Time in POS (hours)

Cooldown to POS 3 Cooldown to POS 4

1 2.18E-07 2.18E-07 7

2 1.66E-07 1.66E-07 3

49 (cooldown to POS 3)3 5.95E-07 7.09E-08 3 (Cooldown to POS 4)

4 NA 4.03E-06 70

5 4.79E-07 4.79E-07 19

6 3.30E-06 3.30E-06 52

7 1.26E-06 1.26E-06 39

Total 6.02E-06 9.52E-06

Since the primary objective of this analysis is to identify the appropriate endstate, Mode.4 or Mode 5, an
examination of the initiating event contributors to core damage for each of these endstates provides
relevant insights. This information is provided on Table 6-10. The values in this table are given as core
damage probabilities based on the plant remaining in the POS for the time indicated in Table 6-9 with all
systems available. The following is concluded:

The core damage probability in Mode 5 (POS 4) is more than 6 times greater than that for Mode 4
(POS 3).

The largest initiating event contributor in either mode is a loss of decay heat removal. In Mode 4
the plant is using AFW for removal of decay heat and the event is initiated by a failure of the
operating pump. The other motor-driven pump and the turbine-driven AFW pump are available.
In Mode 5 the plant is using the RHR system for decay heat removal. Included in this initiating
event is the switchover from SG (AFW) cooling to shutdown (RHR) cooling. All actuations of
mitigating systems are by operator actions and the turbine-driven pump is not available.

Small LOCAs or loss of inventory events are larger risk contributors in Mode 5 than in Mode 4.
In Mode 5, loss of inventory events can be initiated by the alignment change from SG cooling to
shutdown cooling. Event mitigation relies on operator actions in both endstates.

Based on these quantitative results, it is concluded that Mode 4 is preferred over Mode 5 as the endstate.
The initiating event contributions for POS 3 and POS 4 in Table 6-9 are shown in Table 6-10. The top
100 cutsets for the POS 3 and POS 4 quantifications are presented in Appendix A. A sensitivity case that
examines the time duration for POS 4 is presented in Section 6.5.
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Table 6-10 Summary of Initiating Event Contribution for POS 3 and POS 4

Core Damage Probability

POS 3 (Mode 4) POS 4 (Mode 5)
Initiating Event Endstate Endstate

Loss of Decay Heat Removal/RHR 30.4% 57.9%

Loss of Offsite Power 23.1% 17.5%

Small LOCA/Loss of Inventory 11.1% 16.7%

SG Tube Rupture 18.2% NA

Secondary Side Break Outside Containment 5.0% NA

Secondary Side Break Inside Containment 9.8% NA

Interfacing Systems LOCA 0.2% NA

Reactor Vessel Rupture 0.1% NA

Cold Overpressure NA <0.1%

Boron Dilution NA 7.9%

6.4 EVALUATION OF TECHNICAL SPECIFICATION REQUIRED ACTION
ENDSTATES

This section provides an evaluation of each Technical Specification for which the endstate is proposed to
be changed from Mode 5 to Mode 4. The Technical Specifications are listed in numerical order by
Specification number as contained in NUREG- 1431 (Reference 3). Qualitative and quantitative
evaluations are presented to support the endstate change from Mode 5 to Mode 4.

Quantitative evaluations are performed if the components/systems are modeled in the POS risk models
described in Section 6.3. In the quantitative evaluation, specific components/systems are modeled as
inoperable in the POS risk models and the conditional CDP for each applicable POS is calculated. The
risk models for POS 5, 6, and 7 model the restart of the unit after the inoperable equipment has been
restored to operable status, therefore, the CDPs for these POSs are not requantified. The risk calculation
results are presented for a cooldown to POS 3 and for a cooldown to POS 4. In describing the results, the
total CDP representing a cool down to POS 4 (Mode 5) and startup is compared to the total CDP
representing a cool down to POS 3 (Mode 4) and startup.

6.4.1 Technical Specification 3.3.2 - Engineered Safety Features Actuation System
(ESFAS) Instrumentation

The ESFAS instrumentation initiates necessary safety systems, based on the values of selected unit
parameters, to protect against violating core design limits and the RCS pressure boundary, and to mitigate
accidents. There are numerous ESFAS function LCOs. For this Technical Specification, each function is

addressed separately.
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Function 1. a. Safety Injection - Manual Initiation

Description

The safety injection system provides two primary functions:

1. Primary side water addition to ensure maintenance or recovery of reactor vessel water level
(coverage of the active fuel for heat removal, clad integrity, and for limiting the peak clad
temperature to _< 2200'F), and

2. Boration to ensure recovery and maintenance of shutdown margin (keff < 1.0).

These functions are necessary to mitigate the effects of high energy line breaks (HELBs) both inside and
outside of containment. The SI signal is also used to initiate other functions (e.g., reactor trip).

The operator can initiate both trains of safety injection at any time from the control room by pushing one
of two push buttons. This action will cause actuation of all components in the same manner as any of the
automatic actuation signals.

Limiting Condition for Operation

Two channels shall be operable.

Applicability

Modes 1, 2, 3,and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel inoperable.

Current Required Action Endstate

The current endstate for Required Action B.2.2 is Mode 5. Specifically, the inoperable channel must be
restored to operable status within 48 hours, or the unit must be in Mode 3 in 54 hours and Mode 5 in
84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2.2 to be in Mode 4 in 60 hours if the inoperable channel or
train is not restored to operable status in 48 hours.
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Basis for Proposed Change

The risk models described in Section 6.3.1 include automatic actuation of safety injection and manual
actuation of the equipment, however, credit is not taken for the manual initiation of safety injection.
Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one channel is inoperable, the other channel is available for the operator to initiate safety injection. If
the operator is shutting down the unit because of an inoperable channel, there will be a heightened
awareness that this protection feature is not fully operational. The operators can be expected to be
prepared to address a unit transient requiring safety injection with one channel inoperable. A cool down
to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core
cooling is available via RHR, there is increased time for operator actions, and there is a lower overall risk
than proceeding to Mode 5 as demonstrated in Section 6.3.2. The LERP in Mode 4 would be reduced due
to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one channel is inoperable, the other channel is available for the operator to initiate safety injection.
There will be a heightened operator awareness that this protection feature is not fully operational. Placing
the unit in Mode 5 does not increase the instrumentation available for event mitigation. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

Function 1. b. Safety Injection - Automatic Actuation Logic and Actuation Relays

Description

The general description is the same as that presented for Function 1. a., Safety Injection - Manual
Initiation.

There are two trains for automatic actuation. In Mode 4 adequate time is available to manually actuate
required components in the event of a design basis accident, however, because of the large number of
components actuated, actuation is simplified by the use of the manual actuation push buttons. Automatic
actuation logic and actuation relays must be operable in Mode 4 to support system level manual initiation.

Limiting Condition for Operation

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One train inoperable.
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Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in
60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.

Basis for Proposed Change

The risk models described in Section 6:3.1 model the block of the automatic SI signal for POSs 2, 3, 4, 5,
and 6. Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one train is inoperable, the other train is available to initiate safety injection. In addition, if the operator
is shutting down the unit because of an inoperable train, there will be a heightened awareness that this
protection feature is not fully operational. The operators would be prepared to address a unit transient
requiring safety injection knowing that manual initiation may be required. In this case, the operator will
have both manual channels available. A cool down to Mode 4 leaves the unit in a state in which transients
progress slower than at power, backup core cooling is available via RHR, there is increased time for
operator actions and mitigation strategies, and there is a lower overall risk than proceeding to Mode 5 as
demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression, and increased
time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one train is inoperable, the other train is available to initiate safety injection. In addition, there are two
channels of manual actuation that can perform the function. Placing the unit in Mode 5 does not increase
the instrumentation available for event mitigation. Therefore, sufficient defense-in-depth is maintained
when the endstate is changed from Mode 5 to-Mode 4.

Function 2. a. Containment Spray - Manual Initiation

Description

The containment spray system provides three primary functions:

1. Lowers containment pressure and temperature after a HELB in containment,

2. Reduces the amount of radioactive iodine in the containment atmosphere, and

3. Adjusts the pH of the water in the containment recirculation sump after a LOCA.
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These functions are necessary to:

* Ensure the pressure boundary integrity of the containment structure,

* Limit the release of radioactive iodine to the environment in the event of a failure of the
containment structure, and

* Minimize corrosion of the components and systems inside containment following a LOCA.

The operator can initiate containment spray at any time from the control room by simultaneously

actuating two containment spray actuation switches in the same train. Because an inadvertent actuation of
containment spray could have undesirable consequences, two switches must be actuated simultaneously.
There are two sets of two switches in the control room. Simultaneously actuating the two switches in
either set will start both trains of containment spray.

Limiting Condition for Operation

Two channels per train and two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel or train inoperable.

Current Required Action Endstate

The current endstate for Required Action B.2.2 is Mode 5. Specifically, the inoperable channel or train
must be restored to operable status within 48 hours, or the unit must be in Mode 3 in 54 hours and Mode 5

in 84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2.2 to be in Mode 4 in 60 hours if the inoperable channel or
train is not restored to operable status in 48 hours.
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Basis for Proposed Change

The risk models described in Section 6.3.1 are based on evaluating the core damage probability. The
containment spray system does not have a significant impact on the core damage probability for the plant
operating states modeled as described in Section 6.3. This is confirmed by the results in Table 6-13.
Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one channel or train is inoperable, the other train is available for the operator to initiate containment
spray. If the operator is shutting down the unit because of an inoperable channel or train, there will be a
heightened awareness that this protection feature is not fully operational. A cool down to Mode 4 places
the unit in a state in which transients progress slower than at power, backup core cooling is available via
RHR, there is increased time for operator actions, and there is a lower overall risk than proceeding to
Mode 5 as demonstrated in Section 6.3.2. The LERP in Mode 4 would be small due to the lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression due to lower*
temperatures and pressures, and the corresponding increased time for operator actions and mitigation
strategies if an event were to occur.

Defense-in-Depth Considerations

If one channel or train is inoperable, the other train is available for the operator to initiate containment
spray. There will be a heightened operator awareness that this protection feature is not fully operational.
Placing the unit in Mode 5 does not increase the instrumentation available for event mitigation. In
addition, the containment, containment isolation valves, containment spray system, and containment
cooling system are required to be operable in Mode 4. Therefore, sufficient defense-in-depth is
maintained when the endstate is changed from Mode .5 to Mode 4.

Function 2. b. Containment Spray - Automatic Actuation Logic and Actuation Relays

Description

The general description is the same as that presented for Function 2. a., Containment Spray - Manual
Initiation.

There are two trains for automatic actuation. In Mode 4 adequate time is available to manually actuate
required components in the event of a design basis accident, however, because of the large number of
components actuated, actuation is simplified by the use of the manual actuation push buttons. Automatic
actuation logic and actuation relays must be operable in Mode 4 to support system level manual initiation.

Limiting Condition for Operation

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.
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Condition Requiring Entry into Actions or a Unit Shutdown

One train inoperable.

Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in
60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on evaluating the core damage probability. The.
containment spray system does not have a significant impact on the core damage probability for the plant
operating states modeled as described in Section 6.3. This is confirmed by the results in Table 6-13.
Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one train is inoperable, the other train is available to initiate containment spray. In addition, if the
operator is shutting down the unit because of an inoperable train, there will be a heightened awareness
that this protection feature is not fully operational. The operators would be prepared to address a unit
transient requiring containment spray knowing that manual initiation may be required. In this case, the
operator will have both manual trains available. A cool down to Mode 4 leaves the unit in a state in which
transients progress slower than at power, backup core cooling is available via RHR, there is increased
time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one train is inoperable, the other train is available to initiate containment spray. In addition, there are
two trains for manual initiation that can actuate containment spray equipment. Placing the unit in Mode 5
does not increase the instrumentation available for event mitigation. In addition, the containment,
containment isolation valves, containment spray system, and containment cooling system are available.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode
4.
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Function 3. a (1) Containment Isolation, Phase A Isolation, Manual Initiation

Description

Containment Isolation provides isolation of the containment atmosphere, and all process systems that
penetrate containment, from the environment. This function is necessary to prevent or limit the release of
radioactivity to the environment in the event of a large break LOCA.

There are two separate Containment Isolation signals, Phase A and Phase B. Phase A isolation isolates all
automatically isolable process lines, except CCW, at a relatively low containment pressure indicative of
primary or secondary system leaks. Phase A containment isolation is actuated automatically by SI, or
manually via the automatic actuation logic. All process lines penetrating containment, with the exception
of CCW, are isolated.

Manual Phase A Containment Isolation is accomplished by either of two switches in the control room.
Either switch actuates both trains. Note that manual actuation of Phase A Containment Isolation also
actuates Containment Purge and Exhaust Isolation.

Limiting Condition for Operation

Two channels shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel inoperable.

Current Required Action Endstate

The current endstate for Required Action B.2.2 is Mode 5. Specifically, the inoperable channel must be
restored to operable status within 48 hours, or the unit must be in Mode 3 in 54 hours and Mode 5 in
84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2.2 to be in Mode 4 in 60 hours if the inoperable channel or
train is not restored to operable status in 48 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on core damage probability and do not model
containment isolation. Therefore, a qualitative evaluation is performed for this proposed endstate change.
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If one channel is inoperable, the other channel is available for the operator to initiate containment
isolation. If the operator is shutting down the unit because of an inoperable channel, there will be a
heightened awareness that this protection feature is not fully operational. The operators would be
prepared to address a unit transient requiring containment isolation with one channel inoperable. A cool
down to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core
cooling is available via RHR, there is increased time for operator actions, and there is a lower overall risk
than proceeding to Mode 5 as demonstrated in Section 6.3.2. The LERP in Mode 4 would be reduced due

to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one channel is inoperable, the other channel is available for the operator to initiate containment
isolation. In addition, the two trains of automatic actuation logic are available to actuate containment

isolation equipment. Placing the unit in Mode 5 does not increase the instrumentation available for event
mitigation. In addition, the containment, containment isolation valves, containment spray system, and
containment cooling system are available. Therefore, sufficient defense-in-depth is maintained when the

endstate is changed from Mode 5 to Mode 4.

Function 3. a (2) Containment Isolation, Phase A Isolation, Automatic Actuation Logic and

Actuation Relays

Description

The general description is the same as that presented for Function 3. a (1), Containment Isolation, Phase A
Isolation, Manual Initiation.

There are two trains for automatic actuation. In Mode 4 adequate time is available to manually actuate
required components in the event of a design basis accident, however, because of the large number of

components actuated, actuation is simplified by the use of the manual switches. Automatic actuation
logic and actuation relays must be operable in Mode 4 to support system level manual initiation.

Limiting Condition for Operation

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One train inoperable.
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Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3. in 30 hours and Mode 5 in,
60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on core damage probability and do not model
containment isolation. Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one train is inoperable, the other train is available to initiate containment isolation Phase A. In addition,
if the operator is shutting down the unit because of an inoperable train, there will be a heightened
awareness that this protection feature is not fully operational. The operators would be prepared to address
a unit transient requiring containment isolation knowing that manual initiation may be required. In this
case, the operator will have both manual channels available. A cool down to Mode 4 leaves the unit in a
state in which transients progress slower than at power, backup core cooling is available via RHR, there is
increased time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as
demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression, and increased
time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one train is inoperable, the other train is available to initiate containment isolation Phase A. In addition,
the two channels of manual actuation are available to perform the function. Placing the unit in Mode 5
does not increase the instrumentation available for event mitigation. In addition, the containment,
containment isolation valves, containment spray system, and containment cooling system are available.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode
4.

Function 3. b (1) Containment Isolation, Phase B Isolation, Manual Initiation

Description

Containment Isolation provides isolation of the containment atmosphere, and all process systems that
penetrate containment, from the environment. This function is necessary to prevent or limit the release of
radioactivity to the environment in the event of a large break LOCA.
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The Phase B signal isolates CCW. Manual Phase B containment isolation is accomplished by the same
switches that actuate containment spray. When the two switches in either set are actuated simultaneously,
Phase B containment isolation and containment spray will be actuated in both trains.

Limiting Condition for Operation

Two channels per train and two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel or train inoperable.

Current Required Action Endstate

The current endstate for Required Action B.2.2 is Mode 5. Specifically, the inoperable channel must be
restored to operable status within 48 hours, or the unit must be in Mode 3 in 54 hours and Mode 5 in
84 hours.

Proposed Required Action and Endstate

Revise .the endstate for Required Action B.2.2 to be in Mode 4 in 60 hours if the inoperable channel or

train is not restored to operable status in 48 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on core damage probability and do not model

containment isolation. Therefore, a qualitative evaluation is performed for this proposed endstate change.
The manual actuation of containment isolation Phase B uses the same switches and logic as containment
spray. The bases for the proposed change provided for Function 2. a., Containment Spray - Manual
Initiation, and for Function 3. a (1), Containment Isolation, Phase A Isolation, Manual Initiation, also
apply to the manual initiation of containment isolation Phase B.

Defense-in-Depth Considerations

The defense-in depth considerations provided for Function 2. a., Containment Spray - Manual Initiation,

and for Function 3. a (1), Containment Isolation, Phase A Isolation, Manual Initiation, also apply to the
manual initiation of containment isolation Phase B.
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Function 3. b (2) Containment Isolation, Phase B Isolation, Automatic Actuation Logic and
Actuation Relays

Description

The general description is the same as that presented for Function 3. b (1), Containment Isolation,
Phase B Isolation, Manual Initiation.

There are two trains for automatic actuation. The same channels and trains used for actuating
containment spray are used for actuating containment isolation Phase B. Just as for containment spray,
the automatic actuation logic and relays are required to be operable to support the manual initiation of
containment isolation Phase B.

Limiting Condition for Operation

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One train inoperable.

Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in

60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on core damage probability and do not model
containment isolation. Therefore, a qualitative evaluation is performed for this proposed endstate change.
The automatic actuation of containment isolation Phase B uses the same channels and logic as
containment spray. The bases for the proposed change provided for Function 2. b., Containment Spray -
Automatic Actuation Logic and Actuation Relays, and Function 3. a (2), Containment Isolation, Phase A
Isolation, Automatic Actuation Logic and Actuation Relays also apply to the automatic actuation of
containment isolation Phase B.
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Defense-in-Depth Considerations

The defense-in depth considerations provided for Function 2. b., Containment Spray - Automatic
Actuation Logic and Actuation Relays, and Function 3. a (2), Containment Isolation, Phase A Isolation,
Automatic Actuation Logic and Actuation Relays, also apply to the automatic. actuation of containment
isolation Phase B.

Function 7. a. Automatic Switchover to Containment Sump, Automatic Actuation Logic and
Actuation Relays

Description

At the end of the injection phase of a LOCA, the RWST will be nearly empty. Continued cooling must be
provided by the ECCS to remove decay heat. The source of water for the ECCS pumps is automatically
switched to the containment recirculation sump. Switchover from the RWST to the containment sump
must occur before the RWST empties to prevent damage to the RHR pumps and a loss of core cooling
capability. For similar reasons, switchover must not occur before there is sufficient water in the
containment sump to support ESF pump suction. Furthermore, early switchover must not occur to ensure
that sufficient borated water is injected from the RWST. This ensures the reactor remains shut down in
the recirculation mode.

There are two trains for automatic actuation and the logic and actuation relays consist of the same features
and operate in the same manner as described for Function 1. b.

Limiting Condition for Operation

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One train inoperable.

Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in
60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.
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Basis for Proposed Change

The risk models described in Section 6.3.1 do not include explicit modeling of two trains for this
function. Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one train is inoperable, the other train is available to initiate switchover to the containment sump. In
addition, if the operator is shutting down the unit because of an inoperable train, there will be a
heightened awareness that this protection feature is not fully operational. The operators Would be
prepared to address a unit transient requiring safety injection and recirculation knowing that manual
initiation of the switchover from the RWST to the containment sump may be required. A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one train is inoperable, the other train is available to initiate switchover to the containment sump. In
addition, the operator can perform the switchover manually. Placing the unit in Mode 5 does not increase
the instrumentation available for event mitigation. Therefore, sufficient defense-in-depth is maintained
when the endstate is changed from Mode 5 to Mode 4.

Function 7. b and 7. c. Automatic Switchover to Containment Sump - Refueling Water Storage
Tank (RWST) Level - Low Low Coincident With Safety Injection, and RWST Level - Low Low
Coincident With Containment Sump Level - High

Description

During the injection phase of a LOCA, the RWST is the source of water for all ECCS pumps. A low low
level in the RWST coincident with an SI signal provides protection against a loss of water for the ECCS
pumps and indicates the end of the injection phase of the LOCA. Automatic switchover occurs only if the
RWST low low level signal is coincident with SI. This prevents accidental switchover during normal
operation.

In some units, additional protection from spurious switchover is provided by requiring a Containment
Sump Level - High signal as well as RWST Level - Low Low and SI. This ensures sufficient water is
available in containment to support the recirculation phase of the accident. A Containment Sump Level -
High signal must be present, in addition to the SI signal and the RWST Level - Low Low signal, to
transfer the suction of the RHR pumps to the containment sump.

The RWST has four level transmitters. Units with the containment sump level circuitry also have four
channels for the sump level instrumentation. The logic requires two out of four channels to initiate the
switchover from the RWST to the containment sump.
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Limiting Condition for Operation

Four channels shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel inoperable.

Current Required Action Endstate

The current endstate for Required Action K.2.2 is Mode 5. Specifically, the inoperable channel must be
restored to operable status within [6] hours, or the unit must be in Mode 3 in [12] hours and Mode 5 in
[42] hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action K.2.2 to be in Mode 4 in [18] hours if the inoperable channel is
not restored to operable status in [6] hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 do not include explicit modeling of four channels for this
function. Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one channel is inoperable, the other three channels are available to initiate switchover to the containment
sump In addition, if the operator is shutting down the unit because of an inoperable channel, there will be a
heightened awareness that this protection feature is not fully operational. The operators would be prepared
to address a unit transient requiring safety injection and recirculation knowing that manual initiation of the
switchover from the RWST to the containment sump may be required. A cool down to Mode 4 leaves the
unit in a state in which transients progress slower than at power, backup core cooling is available via RHR,
there is increased time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as
demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression, and increased
time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one channel is inoperable, the other three channels are available to initiate switchover to the containment
sump. The system redundancy is such that a single channel failure in addition to one channel being
inoperable will not defeat the initiation of switchover from the RWST to the containment sump. Placing the
unit in Mode 5 does not increase the instrumentation available for event mitigation. Therefore, sufficient
defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.'
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6.4.2 Technical Specification 3.3.7 - Control Room Emergency Filtration System
(CREFS) Actuation Instrumentation

Description

The CREFS provides an enclosed control room environment from which the unit can be operated
following an uncontrolled release of radioactivity. During normal operation, the Auxiliary Building
Ventilation System provides control room ventilation. Upon receipt of an actuation signal, the CREFS
initiates filtered ventilation and pressurization of the control room.

The actuation instrumentation consists of redundant radiation monitors in the air intakes and control room
area. A high radiation signal from any of these detectors will initiate both trains of the CREFS. The
operator can initiate the CREFS at any time by using either of two switches in the control room. The
CREFS is also actuated by a SI signal.

Limiting Condition for Operation

Two trains and [2] channels shall be operable.

Applicability

Modes 1, 2, 3, 4, [5, and 6], during movement of [recently] irradiated fuel assemblies.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated CompletionTime for Condition A or B not met in Mode-4, 2, 3, or 4.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled
in Westinghouse NSSS plant PRAs. Therefore, a qualitative evaluation is performed for this proposed
endstate change.
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If one channel or train for one or more functions are inoperable, Required Action A. 1 requires the
operator to place one train of CREFS in emergency mode. If one or more functions with two channels or
two trains are inoperable, Required Actions B. 1.1 and B. 1.2 require the operator to place one or both
trains of CREFS in emergency mode. In the unlikely event that this does not occur, the inoperable
equipment does not increase the likelihood of an initiating event. An independent initiating event with a
radioactive release must occur for radiation in the control room to be a concern. A cool down to Mode 4
leaves the unitin a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

The system design provides redundancy and defense in depth from the multiple channels, trains, and
functions available to actuate CREFS. If one or two channels or trains in one or more functions are
inoperable, the Required Actions require one or both CREFS trains to be placed in the emergency
radiation protection mode of operation. This accomplishes the actuation instrumentation function and
places the unit in a conservative mode of operation. In the unlikely event that this is not accomplished
and Condition C is entered, the likelihood of an initiating event is not increased and placing the unit in
Mode 5 does not increase the instrumentation available for event mitigation. The system design
maintains sufficient defense-in-depth when the endstate is changedfrom Mode 5 to Mode 4.

6.4.3 Technical Specification 3.3.8 - Fuel Building Air Cleanup System (FBACS)
Actuation Instrumentation

Description

The FBACS ensures that radioactive materials in the fuel building atmosphere following a fuel handling
accident [involving handling recently irradiated fuel] or a LOCA are filtered and adsorbed prior to
exhausting to the environment. The system initiates filtered ventilation of the fuel building automatically
following receipt of a high radiation signal (gaseous or particulate) or a SI signal. Initiation may also be
performed manually as needed from the main control room.

High gaseous and particulate radiation, each monitored by either of [two] monitors, provides FBACS
initiation. Each FBACS train is initiated by high radiation detected by a channel dedicated to that train.
There are a total of [two] channels, one for each train. Each channel contains a gaseous and particulate
monitor. High radiation detected by any monitor or an Stsignal from the ESFAS initiates fuel building
isolation and starts the FBACS.

Limiting Condition for Operation

Two trains and [two] channels shall be operable.
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Applicability

Modes 1, 2, 3, and 4 during movement of [recently] irradiated fuel assemblies in the fuel building.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time for Condition A or B not met in Mode 1, 2, 3,. or 4.

Current Required Action Endstate

The current endstate for Required Action D.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action D.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Basis for Proposed Change

This system does not affect conditional core damage probability and is not modeled in the risk models
described in Section 6.3.1. FBACS is not typically modeled in Westinghouse NSSS plant PRAs.
Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one channel or train for one or more functions are inoperable, Required Action A. 1 requires the
operator to place one train of FBACS in operation. If one or more functions with two channels or two
trains are inoperable, Required Actions B. 1.1 and B. 1.2 require the operator to place one train of FBACS
in operation or both trains in emergency mode. In the unlikely event that this does not occur, the
inoperable equipment does not increase the likelihood of an initiating event. An independent initiating
event (e.g., LOCA or fuel handling accident) must occur to require the operation of FBACS. A cool down
to Mode 4 reduces the likelihood of a LOCA, leaves the unit in a state in which transients progress slower
than at power, backup core cooling is available via RHR, there is increased time for operator actions and
mitigation strategies, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2.

Defense-in-Depth Considerations

The system design provides redundancy and defense in depth from the multiple channels, trains, and
functions available to actuate FBACS. If one or two channels or trains in one or more functions are
inoperable, the Required Actions require one or both FBACS trains to be placed in the emergency
radiation protection mode of operation. This accomplishes the actuation instrumentation function and
places the unit in a conservative mode of operation. In the unlikely event that this is not accomplished
and Condition C is'entered, the likelihood of an initiating event is not increased and placing the unit in
Mode 5 does not increase the instrumentation available for event mitigation. The system design
maintains sufficient defense-in-depth when the endstate is changed from Mode 5 to Mode 4.
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6.4.4 Technical Specification 3.4.13 - RCS Operational Leakage

Description

Verifying RCS leakage to be within the LCO limits ensures that the integrity of the reactor coolant
pressure boundary is maintained. Pressure boundary leakage would at first appear as unidentified leakage
and can only be positively identified by inspection. It should be noted that leakage past seals and gaskets
is not pressure boundary leakage.

Limiting Condition for Operation

RCS operational leakage shall be limited to:

a. No pressure boundary leakage,
b. 1 gpm unidentified leakage,
c. 10 gpm identified leakage,
d. 1 gpm total primary to secondary leakage through all steam generators (SGs), and
e. [500] gallons per day primary to secondary leakage through any one SG.

Applicability

Modes 1, 2, 3, and 4..

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met, or pressure boundary leakage
exists.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A not met, or pressure boundary leakage exists.

Basis for Proposed Change

A RCS leakage that is not large enough to be considered a small LOCA would typically be classified as
an event leading to a controlled shutdown. Controlled shutdowns are not included in the risk models
described in Section 6.3.1, therefore a qualitative evaluation is performed for this proposed endstate
change.
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RCS leakage can be reduced to lower amounts in Mode 5 compared to Mode 4 because of the lower.RCS
pressure in Mode 5, however, the RCS pressure in Mode 4 is already. significantly lower than at power

which will reduce the effects of the RCS leakage. A cool down to Mode 4 leaves the unit in a state in

which transients progress slower than at power, backup core cooling is available via RHR, there is

increased time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as

demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression, and increased

time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

In Mode 4, the RCS pressure is significantly reduced which reduces the leakage. All LOCA mitigating

systems with the exception of the accumulators are available and RHR serves as the backup to auxiliary

feedwater for decay heat removal. Therefore, sufficient defense-in-depth is maintained when the endstate

is changed from Mode 5 to Mode 4.

6.4.5 Technical Specification 3.4.14 - RCS Pressure Isolation Valve (PIV) Leakage

Description

RCS PIVs are defined as any two normally closed valves in series within the reactor coolant pressure

boundary, that separate the high pressure RCS from an attached low pressure system. The PIV leakage

limit applies to each individual valve. Leakage through both series PIVs in a line must be included as part

of the identified leakage, governed by LCO 3.4.13, "RCS Operational LEAKAGE." This is true during

operation only when the loss of RCS mass through two series valves is determined by a water inventory
balance (SR 3.4.13.1). A known component of the identified leakage before operation begins is the least

of the two individual leak rates determined for leaking series PIVs during the required surveillance

testing; leakage measured through one PIV in a line is not RCS operational leakage if the other is
leak-tight.

Although this specification provides a limit on allowable PIV leakage rate, its main purpose is to prevent

overpressure failure of the low pressure portions of connecting systems. The leakage limit is an
indication that the PIVs between the RCS and the connecting systems are degraded or degrading. PIV

leakage could lead to overpressure of the low pressure piping or components.

Limiting Condition for Operation

Leakage from each RCS PIV shall be within limit.

Applicability

Modes 1, 2, and 3, and Mode 4, except valves in the RHR flow path when in, or during the transition to or

from, the RHR mode of operation.
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Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A not met.

Basis for Proposed Change

PIV leakage would not be considered a PRA initiating event andwould be classified as an event leading
to a controlled shutdown. Controlled shutdowns are not included in the risk models described in
Section 6.3.1, therefore a qualitative evaluation is performed for this proposed endstate change.

This Technical Specification limits leakage primarily because of the concern of overpressurizing a lower
pressure system that can lead to an interfacing system LOCA. PIV leakage can be reduced to a lower
level in Mode 5 compared to Mode 4 because of the lower RCS pressure in Mode 5, however, the RCS
pressure in Mode 4 is already significantly lower than at power which will reduce the effects of the PIV
leakage. A cool down to Mode 4 leaves the unit in a state in which transients progress slower than at
power, backup core cooling is available via RHR, there is increased time for operator actions, and there is
a lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown
modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of
severe accident event progression, and increased time for operator actions and mitigation strategies if an
event were to occur.

Defense-in-Depth Considerations

In Mode 4, the RCS pressure is significantly reduced which reduces the PIV leakage. All LOCA
mitigating systems with the exception of the accumulators are available and RHR serves as the backup to
auxiliary feedwater for decay heat removal. Therefore, sufficient defense-in-depth is maintained when
the endstate is changed from Mode 5 to Mode 4.

6.4.6 Technical Specification 3.4.15 - RCS Leakage Detection Instrumentation

Description

Leakage detection systems must have the capability to detect significant reactor coolant pressure
boundary degradation as soon after occurrence as practical to. minimize the potential for propagation to a
gross failure. Thus, an early indication or warning signal is necessary to permit proper evaluation of all
unidentified leakage.
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Limiting Condition for Operation

The following RCS leakagedetection instrumentation shall be operable:

a. One containment sump (level or discharge flow) monitor,
b. One containment atmosphere radioactivity monitor (gaseous of particulate), and
c. [One containment air cooler condensate flow rate monitor.]

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action E.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action E.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The RCS leakage detection functions; containment sump monitor, containment atmosphere radioactivity
monitor, and containment air cooler condensate flow, are not modeled in the risk models described in
Section 6.3.1. These functions are not typically modeled in Westinghouse NSSS plant PRAs. Therefore,
a qualitative evaluation is performed for this proposed endstate change.

If one function is declared inoperable, the other functions are available to provide indication of RCS
leakage. A cool down to Mode 4 leaves the unit in a state in which transients progress slower than at
power, backup core cooling is available via RHR, there is increased time for operator actions, and there is
a lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown
modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of
severe accident event progression, and increased time for operator actions and mitigation strategies if an
event were to occur.
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Defense-in-Depth Considerations

If one function is inoperable, the other functions are available to provide indication of RCS leakage. In
the unlikely event that Condition E occurs, the likelihood of an initiating event is not increased and
placing the unit in Mode 5 does not increase the instrumentation available for detecting RCS leakage.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4.

6.4.7 Technical Specification 3.5.3 - ECCS - Shutdown

Description

This Technical Specification is only applicable in Mode 4. In Mode 4, the required ECCS train consists
of two separate subsystems: centrifugal charging (high head) and RHR (low head). The ECCS flow
paths consist of piping, valves, heat exchangers, and pumps such that water from the refueling water
storage tank can be injected into the RCS if required following an accident.

Limiting Condition for Operation

One ECCS train shall be operable.

Applicability

Mode 4.

Condition Requiring Entry into Actions or a Unit .Shutdown

Required Action-and associated Completion Time of [Condition B] not met.

Current Required Action Endstate

The current endstate for Required Action C. 1 is Mode 5. Specifically, the unit must be in Mode 5 in
24 hours.

Proposed Required Action and Endstate

Condition A is revised from "Required ECCS residual heat removal (RHR) subsystem inoperable." to
"Required ECCS train inoperable." Required Action A. 1 is revised from "Initiate action to restore
required ECCS RHR subsystem to operable status." to "Initiate action to restore required ECCS RHR
train to operable status." This change allows the unit to remain in Mode 4, rather than transitioning to
Mode 5 with an inoperable ECCS high head subsystem.
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Basis for Proposed Change

This Technical Specification is only applicable in Mode 4. There are two subsystems addressed by this
Technical Specification; the ECCS RHR subsystem and the ECCS high head subsystem. Both
subsystems are included in the risk models described in Section 6.3.1, therefore, a quantitative evaluation
is performed.

Current Condition A addresses both RHR trains inoperable and Required Action A. 1 requires that action
be initiated to restore the required RHR subsystem to operable status with an immediate Completion
Time. Required Action A. I and the immediate Completion Time acknowledge that in this condition it is
inappropriate to require the unit to be placed in a Mode where the only means of decay heat removal is
not available, rather than to remain in a Mode where s.team generator cooling is also available for decay
heat removal. Therefore, the change in endstate to evaluate applies to an inoperable high head subsystem,
for which'a transition to Mode 5.is currently required by Required Action C. 1 if it is not returned to.
operable status within the Completion Time.

To model the inoperability of both train of ECCS high head, the three charging, pumps are modeled as
inoperable. Only POS 3 and POS 4 are quantified because this Technical Specification is only applicable
in Mode 4. The resulting CDPs for each POS are presented in Table 6-11.

Table 6-11 Technical Specification 3.5.3 ECCS- Shutdown

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 NA NA

2 NA NA

3 1.27E-05 2.39E-06

4 NA 9.23E-05

5 4.79E-07 4.79E-07

6 NA NA

7 NA NA

TOTAL 1.32E-05 9.52E-05

The unavailability of a complete train of ECCS results in an increase in the CDP for both POS 3 and 4.
When comparing the base case to the inoperable ECCS train case, the POS 3 CDP increased by a larger
factor than the POS 4 CDP, however, the POS 4 CDP for the inoperable ECCS train is approximately
7 times greater than the POS 3 CDP. Proceeding to Mode 5 does not increase the protection available and
additional risk is introduced by switching from AFW cooling to RHR cooling. This case supports
remaining in Mode 4 (POS 3) for this configuration rather than cooling down to Mode 5 (POS 4).
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Defense-in-Depth Considerations

The proposed change to the Required Action C. 1 endstate does not change the operability requirement for

* the ECCS. One train still must be operable in Mode 4. If one train of RHR is inoperable, then remaining
in Mode 4 provides core cooling from the AFW pumps with the operable RHR pump as a backup. If both

* trains of RHR are inoperable, then the unit will remain on AFW cooling while one train is restored. The
probability of transients occurring that require the ECCS are less likely in Mode 4 than at-power and the

risk associated with transferring to RHR cooling from AFW cooling is eliminated by remaining in
Mode 4. Sufficient defense-in-depth is maintained when the unit remains in Mode 4 rather than
transitioning to Mode 5.

6.4.8 Technical Specification 3.5.4 - Refueling Water Storage Tank (RWST)

Description

The RWST supplies borated water to the Chemical and Volume Control System (CVCS) during abnormal
operating conditions, to the refueling pool during refueling, and to the ECCS and the Containment Spray
System during accident conditions.

Limiting Condition for Operation

The RWST shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change

The RWST is included in the risk models described in Section 6.3.1, therefore, a quantitative assessment
is made for changing the endstate. Because safety injection is dependent on the RWST for the source of
borated water, its inoperability is expected to increase the core damage probabilities above the base case
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values. The RWST was modeled as inoperable and the core damage probabilities were recalculated for
POS 1, 2, 3, and 4. The resulting CDPs for each POS are presented in Table 6-12.

Table 6-12 Technical Specification 3.5.4, RWST

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 1.OOE-05 1.OOE-05

2 3.36E-06 3.36E-06

3 1.24E-05 2.36E-06

4 NA 9.23E-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

71 1.26E-06 1..26E-06. -

Total 3.08E-05 "1.13E-04

With the RWST unavailable, safety injection and recirculation are not possible. Therefore, any loss of
inventory events that cannot be isolated lead to core damage. For the inoperability of the RWST,
remaining in Mode 4 (POS 3) instead of cooling down to Mode 5 (POS 4, i.e., the upper portion of
Mode 5) reduces the total core damage probability by more than a factor of 3. The primary accidents that
rely on the RWST are the LOCAs and steam line breaks. These accidents are less, likely in Mode 4 due to
the limited time in the mode and less severe thermal-hydraulic conditions. In Mode 4, the control rods are
inserted and the typical steamline break limiting assumption of the- highest worth stuck rod is an unlikely
scenario. In addition, the emergency boration system is likely to be available. In Mode 4, transients
progress slower than at power, backup core cooling is available via RHR, and there is increased time for

operator actions and mitigation strategies. Proceeding to Mode 5<.does notincrease the protection
available and additional risk is introduced by switching from AFW cooling to RHR cooling. Variations in
boron concentration are likely to be small, therefore, a shutdown to Mode 4 instead of Mode 5 is also
appropriate. The RWST temperature variations are also expected to be small because the volume of the
tank is large. The design basis accidents that conservatively use the RWST temperature are analyzed at
power operation. Therefore, a shutdown to Mode 4 is also appropriate. Based on the risk results in Table
6-12 and the above discussion, if the RWST is inoperable for reasons other than boron concentration or
temperature, a shutdown to Mode 4 is appropriate.

Defense-in-Depth Considerations

In Mode 4, the transient conditions are less severe than at power so that variations in the RWST
parameters or other reasons of inoperability are less significant. In addition, if the boron concentration is
low, the emergency boration equipment is likely to be available to increase the RCS boron concentration.
By changing the endstate for Required Action C.2 to Mode 4, the possibility of having a loss of inventory
event due to switching to RHR cooling is eliminated, reducing the possibility that the RWST inventory
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would be required. Sufficient defense-in-depth is maintained when the unit remains in Mode 4 rather

than transitioning to Mode 5.

6.4.9 Technical Specification 3.6.1 - Containment (Atmospheric, Subatmospheric,
Ice Condenser, and Dual) ***SECTION REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve
section numbering.

6.4.10 Technical Specification 3.6.2 - Containment Air Locks (Atmospheric,
Subatmospheric, Ice Condenser, and Dual) ***SECTION REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve
section numbering.

6.4.11 Technical Specification 3.6.3 - Containment Isolation Valves (Atmospheric,
Subatmospheric, Ice Condenser, and Dual) ***SECTION REMOVED***

Text withinthis section has been removed; section headings, however, have been retained to preserve
section numbering.

6.4.12 Technical Specification 3.6.4A - Containment Pressure (Atmospheric, Dual, and
Ice Condenser) ***SECTION REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve
section numbering.

6.4.13 Technical Specification 3.6.4B - Containment Pressure (Subatmospheric)
***SECTION REMOVED*.**

Text within this section has been removed; section headings, however, have been retained to preserve
section numbering.

6.4.14 Technical Specification 3.6.5A - Containment Air Temperature
(Atmospheric and Dual) ***SECTION REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve

section numbering.

6.4.15 Technical Specification 3.6.5B - Containment Air Temperature (Ice Condenser)
***SECTION REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve
section numbering.
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6.4.16 Technical Specification 3.6.5C - Containment Air Temperature (Subatmospheric)
***SECTION REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve
section numbering.

6.4.17 Technical Specification 3.6.6A - Containment Spray and Cooling Systems
(Atmospheric and Dual) (Credit taken for iodine removal by the Containment
Spray System)

Description

The containment spray and containment cooling systems provide containment atmosphere cooling to limit
post accident pressure and temperature in containment to less than the design values. Reduction of
containment pressure and the iodine removal capability of the spray reduces the release of fission product
radioactivity from containment to the environment, in the event of a design basis accident, to within
limits.

The containment spray system consists of two separate trains of equal capacity, each capable of meeting
the design bases. Each train includes a containment spray pump, spray headers, nozzles, valves, and
piping. Each train is powered from a separate ESF bus. The RWST supplies borated water to the
containment. spray system during the injection phase of operation. In the recirculation mode of operation,
containment spray pump suction is transferred from.the RWST to the containment sump(s).

Two trains of containment cooling, each of sufficient capacity to supply 100%'of the design cooling
requirement, are provided. Each train of two: fan units is supplied With cooling water from a separate train-.
of SW. Air is drawn into the coolers through the fan and discharged to the steam generator. compartments,
pressurizer compartment, instrument tunnel, and outside the secondary shield in the lower areas of
containment. During normal operation, ail four fan units are operating. The fans are normally operated at
high speed with SW supplied to the cooling coils. In post accident operation following an actuation
signal, the containment cooling system fans are designed to start automatically in slow speed if not
already running. If running in high (normal) speed, the fans automatically shift to slow speed. The fans
are operated at the lower speed during accident conditions to prevent motoroverload from the higher
mass atmosphere.

Limiting Condition for Operation

Two containment spray trains and [two] containment cooling trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.
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Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met, and Required Action and
associated Completion Time of Condition C or D not met.

Current Required Action Endstate

The current endstate for Required Actions B.2 and E.2 is Mode 5. Specifically, the unit must be in
Mode 3 in 6 hours and Mode 5 in 84 hours for Condition B, and the unit must be in Mode 3 in 6 hours
and Mode 5 in 36 hours for Condition E.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 60 hours, and revise the endstate for
Required Action E.2 to be in Mode 4 in 12 hours.

Basis for Proposed Change

Thie containment spray system and containment cooling units are modeled for a few sequences in the risk
models described in Section 6.3.1. In the fault treermodels these systems provide backup cooling for
recirculation. Their impact on CDF. is minimal. The mAin impact of the inopetability of the. containment
spray and containment.cooling-units is in the contaimnent response in the Level 2 analysis, which is not
included in the risk models. For POS 4, neither system is credited for providing a backup cooling
function. Note that POS 4 includes the upper portion of Mode 5 and these systems are not required to be
operable.

Technical Specification 3.6.6A, Actions A, C,.and D address combinations of inoperable trains of
containment spray and containment cooling units. Technical Specification 3.6.6B, Actions A through E
also address combinations of inoperable trains of containment spray and containment cooling units. The
risk models described in Section 6.3.1 are used to model the combinations of inoperable equipment and
determine the resulting CDP for POS 1, 2, and 3 for these two Specifications. The containment spray
system and containment cooling system are not modeled for POS 4. Table 6-13 presents the combinations
of inoperable equipment, the applicable Technical Specification and Action, and the resulting CDPs.
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Table 6-13 Technical Specifications 3.6.6A and 3.6.6B Containment Spray and Containment Cooling Systems

-Core Damage Probability

Two Trains One Train Containment Two Trains Containment One Train Containment
One TraiC i Containment ... Spray, One Train

POSContainment Spray Cooling Units Cooling Units Containment Cooling
Unavailable " Unavailable3  Unavailable4  5

-' •" i "Units Unavailable5

Cooldown Cooldown Cooldown Cooldownn .Cooldown Cooldown Cooldown Cooldown Cooldown Cooldown
to POS 3 to POS 4 to POS 3 toPOS 4. to POS 3 to POS 4 to POS 3 to POS 4 to POS 3 to POS 4

I 2.18E-07 2.18E-07 2.18E-07 2.18E-07i '-2.22E-07 2.22E-07 3.98E-07 3.98E-07 2.22E-07 2.22E-07

2 1.66E-07 1.66E-07 1.66E-07 1.66E-07: 1.67E-07 1.67E-07 2.1 IE-07 2.1 IE-07 1.67E-07 1.67E-07

3 5.95E-07 7.09E-08 5.95E-07 7.09E-08 5.98E-07 7.13E-08 7.11 E-07 9.14E-08 5.98E-07 7.13E-08

4 NA 4.03E-06 NA 4.03E-06 :'-.NA 4.03E-06 NA 4.03E-06 NA 4.03E-06

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07. 4.79E-07 4.79E-07 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.26E-06 1.26E-06':. 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06

Total 6.02E-06 9.52E-06 6.02E-06 9.52E706 '6.03E-06 9.53E-06 6.36E-06 9.77E-06 6.03E-06 9.53E-06

Notes:

I. Technical Specifications 3.6.6A and 3.6.6B, Action A.

2. Technical Specification 3.6.6B, Action C.

3. Technical Specification 3.6.6A, Action C and Technical Specification 3.6.'6B, Action B.

4. Technical Specification 3.6.6A, Action D and Technical Specification 3.6.6B, Action E.

5. Technical Specification 3.6.6B, Action D.
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The results confirm that these two systems have little effect on the calculated CDPs from the base case.
For containment spray, the results are the same as the base results. For the containment cooling units, the
results are not significantly different. The conclusion for all five cases is that containment spray and
containment cooling do not significantly affect the shutdown modes CDP and there is a risk increase by
cooling down to Mode 5 (POS 4). A cool down to Mode 4 leaves the unit in a state in which transients
progress slower than at power, backup core cooling is available via RHR, and there is increased time for

operator actions and mitigation strategies. An event in Mode 4 that releases energy into containment will
release far less energy than an event in Mode 1. LERP in the shutdown modes would be reduced due to
lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event progression,
and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

The containment spray and containment cooling systems are designed for accident conditions initiated at
power. One train of each system satisfies the assumptions in the safety analyses and one train of
icontainment spray is required to satisfy assumptions regarding iodine removal. If one train of either
containment spray or containment cooling is inoperable the other train is available to mitigate the accident
along with both trains of the other system. If both trains of containment cooling are inoperable,
containment, spray canserve as the cooling system and it also serves to remove iodine. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4,18 Technical Specification 3.6.6B Containment Spray and Cooling Systems
(Atmospheric and Dual) (Credit not taken for iodine removal.by the Containment
Spray System)

Description.

The containment spray and containment cooling systems provide containment atmosphere cooling to limit
post accident pressure and temperature in containment to less than the design values. Reduction of
containment pressure reduces the release of fission product radioactivity from containment to the
environment, in the event of a design basis accident, to within limits.

The containment spray system consists of two separate trains of equal capacity, each capable of meeting
the design bases. Each train includes a containment spray pump, spray headers, nozzles, valves, and
piping. Each train is powered from a separate ESF bus. The RWST supplies borated water to the
containment spray system during the injection phase of operation. In the recirculation mode of operation,
containment spray pump suction is transferred from the RWST to the containment sump(s).

Two trains of containment cooling, each of sufficient capacity to supply 100% of the design cooling
requirement, are provided. Each train of two fan units is supplied with cooling water from a separate train
of SW. Air is drawn into the coolers through the fan and discharged to the steam generator compartments,
pressurizer compartment, instrument tunnel, and outside the secondary shield in the lower areas of
containment. During normal operation, all four fan units are operating. The fans are normally operated at
high speed with SW supplied to the cooling coils. In post accident operation following an actuation
signal, the containment cooling system fans are designed to start automatically in slow speed if not
already running. If running in high (normal) speed, the fans automatically shift to slow speed. The fans
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are operated at the lower speed during accident conditions to prevent motor overload from the higher
mass atmosphere.

Limiting Condition for Operation

Two containment spray trains and [two] containment cooling trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A, B, C, D, or E not met.

Current Required Action Endstate

The current endstate for Required Action F.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action F.2 to be in Mode 4 in 12 hours if the Required•Action and
associated Completion Time of Condition A,.B, C, D, or E not met.

Basis for Proposed Change

This Technical Specification is very similar to Technical Specification 3.6.6A. However, because no
credit is taken for iodine removal, a Required Action is provided to restore two inoperable trains of.
containment spray. If two trains of containment spray are inoperable, the containment cooling units are
still available to provide containment cooling. The cases presented in Table 6-13 demonstrate that the
containment spray case results are the same as the base results. For the containment cooling units, the

• results are not significantly different. The conclusion for all five cases is that containment spray and
containment cooling do not significantly affect the shutdown modes CDP and there is a risk increase by
cooling down to Mode 5 (POS 4). A cool down to Mode 4 leaves the unit in a state in which transients
progress slower than at power, backup core cooling is available via RHR, and there is increased time for
operator actions and mitigation strategies. An event in Mode 4 that releases energy into containment will
release far less energy than an event in Mode 1. LERP in the shutdown modes would be reduced due to
lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event progression,
and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

The containment spray and containment cooling systems are designed for accident conditions initiated at
power. One train of each system satisfies the assumptions in the safety analyses. If one train of either
containment spray or containment cooling is inoperable the other train is available to mitigate the accident
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conditions along with both trains of the other system. If both trains of one system are unavailable, the
two trains of the other system are available to provide containment cooling. Note that this Technical
Specification does not take credit for iodine removal by the containment spray system. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.19 Technical Specification 3.6.6C - Containment Spray System (Ice Condenser)

Description

The containment spray system provides containment atmosphere cooling to limit post accident pressure
and temperature in containment to less than the design values. Reduction of containment pressure and the
iodine removal capability of the spray reduce the release of fission product radioactivity from
containment to the environment, in the event of a design basis accident.

Each train includes a containment spray pump, one containment spray heat exchanger, spray headers,
nozzles, valves, and piping. Each train is powered from a separate ESF bus. The RWST supplies borated
water to the containment spray system during the injection phase of operation. In the recirculation mode
of operation, containment spray pump suction is transferred from the RWST to the containment
recirculation sump(s).

The diversion of a portion of the recirculation flow from each train of RHR to additional redundant spray
headers'completes the containment spray system heat removal capability. Each RHR train is capable of
sulpplying spray coverage, if required, to supplement the containment spray system. The RHR.spray,
operation is 'initiated manually, when required by the emergency operating procedures, after the ECCS is
operating in the recirculation mode.

Limiting Condition for Operation

Two containment spray trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 84 hours.
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Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 60 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

If one train of containment spray is inoperable, the other train is still available to provide accident
mitigation. The inoperability of one train of containment spray would not significantly affect the
shutdown modes CDP and there is risk associated with cooling down to Mode 5 (POS 4). A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, and there is increased time for operator actions and mitigation strategies. An event in
Mode 4 that releases energy into containment will release far less energy than an event in Mode 1. LERP
in the shutdown modes would be reduced due to lower levels of radionuclide inventory in the RCS, the
slower nature of severe accident event progression, and increased time for operator actions and mitigation
strategies if an event were to occur.

Defense-in-Depth Considerations

The containment spray system is designed for accident conditions initiated at~power. One train satisfies
the assumptions in the safety analyses. In addition, the containment ice condenser is available and it is
designed to handle a heat load in excess of the initial blowdown of a design basis LOCA, or any
feedwater or steamline break event inside containment. An event in Mode 4 that releases energy into
containment will release far less energy than an event in Mode 1. In addition, RHR spray could be used if
necessary for continued containment cooling. Therefore, sufficient defense-in-depth is maintained when
the e'ndstate is changed from Mode 5 to Mode 4.

6.4.20 Technical Specification 3.6.6D - Quench Spray (QS) System (Subatmospheric)

Description

The quench spray system is designed to provide containment atmosphere cooling to limit post accident
pressure and temperature in containment to less than the design values. The QS system, operating in
conjunction with the recirculation spray (RS) system, is designed to cool and depressurize the
containment structure to subatmospheric pressure in less than 60 minutes following a design basis
accident. Reduction of containment pressure and the iodine removal capability of the spray limit the
release of fission product radioactivity from containment to the environment in the event of a design basis
accident.

The QS System consists of two separate trains of equal capacity, each capable of meeting the design
bases. Each train includes a spray pump, spray headers, nozzles, valves, and piping. Each train is
powered from a separate ESF bus. The RWST supplies borated water to the QS system. The QS system
is actuated either automatically by a containment High-High pressure signal or manually. Each train of
the QS system provides adequate spray coverage to meet the system design requirements for containment
heat and iodine fission product removal.
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Limiting Condition for Operation

Two QS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

If one train of quench spray is inoperable, the other train is still available to provide accident mitigation.
.The inoPerability of one train' of quench spray would not significantly affect the shutdown modes CDP
and there is. risk associated with cooling down to Mode 5 (POS 4). A cool down to Mode 4 leaves the unit
in a state in which transients progress slower than at power, backup core cooling is.available via;RHR,
*and there is increased time for operator actions and mitigation strategies. An event in Mode 4 that
releases energy into containment will release far less energy than an event in Mode 1. LERP in the

,shutdown modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower
nature of severe accident event progression, and increased time for operator actions and mitigation
strategies if an event were to occur.

Defense-in-Depth Considerations

The quench spray system is designed for accident conditions initiated at power. One train satisfies the
assumptions in the safety analyses. In addition, the containment temperature and pressure limits are set to
account for the effects of an energy release during an event in full power operation. Events, such as a
LOCA or a secondary side break, are less likely in Mode 4 due to the limited time in the mode and less
severe thermal-hydraulic conditions. An event in Mode 4 that releases energy into containment will
release far less energy than an event in Mode 1. Therefore, sufficient defense-in-depth is maintained
when the endstate is changed from Mode 5 to Mode 4.
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6.4.21 Technical Specification 3.6.6E - Recirculation Spray (RS) System (Subatmospheric)

Description

The recirculation spray system, operating in conjunction with the quench spray system, is designed to
limit the post accident pressure and temperature in the containment to less than the design values and to
depressurize the containment structure to a subatmospheric pressure in less than 60 minutes following a
design basis accident. The reduction of containment pressure and the removal of iodine from the
containment atmosphere by the spray limit the release of fission product radioactivity from containment
to the environment in the event of a design basis accident.

The RS system consists of two separate trains of equal capacity, each capable of meeting the design and
accident analysis bases. Each train includes one RS subsystem outside containment and one RS
subsystem inside containment. Each subsystem consists of one 50% capacity spray pump, one spray
cooler, one 1800 coverage spray header, nozzles, valves, piping, instrumentation, and controls. Each
outside RS subsystem also includes a casing cooling pump with its own valves, piping, instrumentation,
and controls. The two outside RS subsystems' spray pumps are located outside containment and the two
inside RS subsystems' spray pumps are located inside containment. Each RS train (one inside and one
outside RS subsystem) is powered from a separate ESF bus. Each train of the RS system provides
adequate spray coverage to meet the system design requirements for containment heat and iodine fission
product removal.

Limiting Condition for Operation

Four RS subsystems [and a casing cooling tank] shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action F.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action F.2 to be in Mode 4 in 60 hours if the Required Action and
associated Completion Time not met.
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Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include recirculation spray because recirculation
spray is a containment system and the risk models are based on core damage probability. Therefore, a
qualitative evaluation is performed for this proposed endstate change. If any of Technical
Specification 3.6.6E Conditions A through E are entered, the recirculation spray system can still perform
its safety function. Note that if the casing cooling tank is inoperable, the net positive suction head
available to the outside RS subsystem pumps may not be sufficient. This situation is the same as
Condition D. A cool down to Mode 4 leaves the unit in a state in which transients progress slower than at
power, backup core cooling is available via RHR, there is increased time for operator actions, and there is
a lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. An event in Mode 4 that
releases energy into containment will release far less energy than an event in Mode 1. LERP in the
shutdown modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower
nature of severe accident event progression, and increased time for operator actions and mitigation
strategies if an event were to occur. This evaluation does not take credit for location differences of the
subsystems and is, therefore, applicable to similar system configurations that have all of the pumps and
heat exchangers located either inside or outside of the containment.

Defense-in-Depth Considerations

The recirculation spray system is designed for accident conditions initiated at power. One train (two
subsystems) satisfies the assumptions in the safety analyses. In addition, the containment temperature
and pressure limits are set to account for the effects of an energy release during an event in full power
operation. Events, such as a LOCA or a secondary side break, are less likely in Mode 4 due to the limited
time in the mode and less severe thermal-hydraulic conditions. An event in Mode 4 that releases energy
into containment will release far less energy than an event in Mode i. Therefore, sufficient defense-in-
-depth is maintained when the enidstate is changed from Mode'5 to Mode 4.

6.4.22. Technical Specification 3.6.7 - Spray Additive System (Atmospheric,
Subatmospheric, Ice Condenser, and Dual)

Description

The spray additive system is a subsystem of the containment spray system that assists in reducing the
iodine fission product inyentory in the containment atmosphere resulting from a design basis accident.

Radioiodine in its various forms is the fission product of primary concern in the evaluation of a design
basis accident. It is absorbed by the spray from the containment atmosphere. To enhance the iodine
absorption capacity of the spray, the spray solution is adjusted to an alkaline pH that promotes iodine
hydrolysis, in which iodine is converted to nonvolatile forms.

For an eductor feed system, the spray additive system consists of one spray additive tank that is shared by
the two trains of spray additive equipment. Each train of equipment provides a flow path from the spray
additive tank to a containment spray pump and consists of an eductor for each containment spray pump,
valves, instrumentation, and connecting piping. Each eductor draws the NaOH spray solution from the
common tank using a portion of the borated water discharged by the containment spray pump as the
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motive flow. The eductor mixes the NaOH solution and the borated water and discharges the mixture into
the spray pump suction line.

For a gravity feed system, the spray additive system consists of one spray additive tank, two parallel
redundant motor operated valves in the line between the additive tank and the RWST, instrumentation,
and recirculation pumps. The NaOH solution is added to the spray water by a balanced gravity feed from

the additive tank through the connecting piping into a weir within the RWST. There, it mixes with the
borated water flowing to the spray pump suction.

Limiting Condition for Operation

The spray additive system shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit.must be in Mode 3 in

6 hours and Mode 5 in 84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 60 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the spray additive system because it is a

containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. The spray additive system assists in reducing
the iodine fission product inventory. Containment spray by itself removes some iodine from the
containment atmosphere, so iodine removal will still occur with an inoperable spray additive system. A
cool down to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup
core cooling is available via RHR, there is increased time for operator actions, and there is a lower overall
risk than proceeding to Mode 5 as demonstrated in Section. 6.3.2. LERP in the shutdown modes would be
reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident

event progression, and increased time for operator actions and mitigation strategies if an event were to
occur.
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Defense-in-Depth Considerations

The spray additive system is designed for accident conditions initiated at power. The containment spray
system will remove some iodine from the containment atmosphere without the additive system and two
trains of containment spray are required to be operable. The spray additive system also serves to provide

the proper pH in the containment sump. For most containments, a backup system for containment sump

pH is not available, but proceeding to Mode 5 does not increase the protection available. Note that the ice
condenser containments have ice that is adjusted to an alkaline pH that facilitates removal of radioactive
iodine from the containment atmosphere and minimizes the occurrence of the chloride and caustic stress

corrosion on mechanical systems and components. Events, such as a LOCA or a secondary side break,
are less likely in Mode 4 due to the limited time in the mode and less severe thermal-hydraulic conditions.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4.

6.4.22a Recirculation Fluid pH Control System

Some Westinghouse NSSS plants have replaced the spray additive system with a passive ECCS
recirculation fluid pH control system. Although the Technical Specification for this system is not

contained in NUREG- 1431, the endstate is Mode 5 if the system is inoperable, and the Required Action
and associated Completion Time are not met. The system consists, of baskets in the containment sump

with a specified amount of trisodium phosphate in each basket. The trisodium phosphate dissolves when
the containment sump level increases to the level of the baskets.

It is highly unlikely that all of the baskets would be empty, therefore, an inoperable recirculation fluid pH

control system would still provide some pH control. The justification for changing the endstate to Mode

4for Technical Specification 3.6.7, "Spray Additive System," is alsoapplicable to the recirculation fluid
pH control system, since they perform. the same function.

The recirculation fluid pH control system Technical Specification currently requires the unit to be in

Mode 3 in 6 hours and Mode 5 in 84 hours if the system is inoperable, and the Required Action and

associated Completion Time are not met. The current Mode 5 endstate is proposed to be changed to
require the unit to be in Mode 4 in 60 hours if the Required Action and associated Completion Time are
not met.

6.4.23 Technical Specification 3.6.8 - Shield Building (Dual and Ice Condenser)
***SECTION REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve

section numbering.
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6.4.24 Technical Specification 3.6.11 - Iodine Cleanup.System (ICS) (Atmospheric and
Subatmospheric)

Description

The iodine cleanup system functions together with the containment spray and cooling systems following a
design basis accident to reduce the potential release of radioactive material, principally iodine, from the
containmentto the environment.

The iodine cleanup system consists of two 100% capacity, separate, independent, and redundant trains.
Each train includes a heater, [cooling coils,] a prefilter, a demister, a HEPA filter, an activated charcoal
adsorber section for removal of radioiodines, and a fan. Ductwork, valves and/or dampers, and
instrumentation also form part of the system. Each ICS train is powered from a separate ESF bus and is
provided with a separate power panel and control panel. During normal operation, the containment
cooling system is aligned to bypass the ICS HEPA filters and charcoal adsorbers. For ICS operation
following a design basis accident, however, the bypass dampers automatically reposition to draw the air
through the filters and adsorbers.

Limiting Condition for Operation

Two ICS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a:Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the iodine cleanup system because it is a
containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. The iodine cleanup system assists in reducing
the iodine fission product inventory. If one iodine cleanup system train is inoperable, the other is
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available to perform its function. A cool down to Mode 4 leaves the unit in a state in which transients
progress slower than at power, backup core cooling is available via RHR, there is increased time for
operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

The iodine cleanup system is designed for accident conditions initiated at power. One train of the iodine
cleanup system is available and capable of performing its design basis function. In addition, the
containment spray system will also remove iodine from the containment atmosphere and two trains of
containment spray are available. Events, such as a LOCA or a secondary side break, are less likely in
Mode 4 due to the limited time in the mode and less severe thermal-hydraulic conditions. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.25 Technical Specification 3.6.12 - Vacuum Relief Valves (Atmospheric and
Ice Condenser)

Description

The purpose of the vacuum relief lines is to protect the containment vessel against negative pressure
(i.e., a lower pressure inside than outside). Excessive negative pressure inside containment can occur if
there is an inadvertent actuation of containment cooling features, such as the containment spray system.
Multiple equipment failures or human errors are necessary to cause inadvertent actuation of these
systems. .

The containment pressure vessel contains two 100% vacuum relief lines that protect the containment from
excessive external loading.

Limiting Condition for Operation

[Two] vacuum relief lines shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.
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Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the vacuum relief valves because they are
a containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. The vacuum relief valves protect the
containment from negative pressure due to an inadvertent actuation of the containment spray system.
Inadvertent actuation of the containment spray system does not lead directly to core damage and large
early releases. Another event needs to occur to cause the core damage. In addition, if one vacuum relief
line is inoperable, the other line is available to provide the containment protection. A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations*

Inadvertent actuation of containment spray is unlikely due to the instrumentation design for automatic and
manual initiation. Inadvertent actuation of the containment spray system does not lead directly to core
damage and large early releases by itself. Another event needs to occur to cause core damage. In
addition, if one vacuum relief line is inoperable, the other line is available to provide the containment
protection. Therefore, sufficient defense-in-depth is maintained when the endstate is changed-from
Mode 5 to Mode 4.

6.4.26 Technical Specification 3.6.13 - Shield Building Air Cleanup System (SBACS)
(Dual and Ice Condenser)

Description

The containment has a secondary containment called the shield building, that is a concrete structure that
surrounds the steel primary containment vessel. Between the containment vessel and the shield building
inner wall is an annular space that collects any containment leakage that may occur following a LOCA.
This space also allows for periodic inspection of the outer surface of the steel containment vessel.

The SBACS establishes a negative pressure in the annulus between the shield building and the steel
containment vessel. Filters in the system then control the release of radioactive contaminants to the
environment.

The SBACS consists of two separate and redundant trains. Each train includes a heater, [cooling coils,] a
prefilter, moisture separators, a HEPA filter, an activated charcoal adsorber section for removal of
radioiodines, and a fan. During normal operation, the shield building cooling system is aligned to bypass
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the SBACS's HEPA filters and charcoal adsorbers. For SBACS operation following a design basis
accident, however, the bypass dampers automatically reposition to draw the air through the filters and
adsorbers.

Limiting Condition for Operation

Two SBACS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the SBACS because it is a containment

system and the risk models are based on core damage probability. Therefore, a qualitative evaluation is
performed for this proposed endstate change. If one SBACS train is inoperable, the other train is
available to provide the annulus air cleanup. A cool down to Mode 4 leaves the unit in a state in which
transients progress slower than at power, backup core.cooling is available via RHR, there is increased
time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one SBACS train is inoperable, the other train is available to provide the annulus air cleanup. In
addition, two trains of containment spray are available to mitigate radioactive releases after an event.
Significant leakage from containment is highly unlikely due to the significantly reduced RCS temperature
and pressure conditions as the unit is being shutdown, and reduced likelihood of a LOCA in the shutdown
modes, and less severe thermal-hydraulic conditions. Therefore, sufficient defense-in-depth is maintained
when the endstate is changed from Mode 5 to Mode 4.
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6.4.27 Technical Specification 3.6.14 - Air Return System (ARS) (Ice Condenser)

Description

The air return system is designed to assure the rapid return of air from the upper to the lower containment
compartment after the initial blowdown following a design basis accident. The return of this air to the
lower compartment and subsequent recirculation back up through the ice condenser assists in cooling the
containment atmosphere and limiting the post accident pressure and temperature in containment to less
than design values. The air return system provides post accident hydrogen mixing in selected areas of
containment. The air return system also functions, after all the ice has melted, to circulate any steam
still entering the lower compartment to the upper compartment where the containment spray system can
cool it.

The air return system consists of two separate trains of equal capacity, each capable of meeting the design
bases. Each train includes a 100% capacity air return fan, associated damper, and hydrogen collection
headers with isolation valves. The ARS fans are automatically started and the hydrogen collection header.
isolation valves are opened by the containment pressure High-High signal 10 minutes after the
containment pressure reaches the pressure setpoint. Each train is powered from a separate ESF bus.

Limiting Condition for Operation

Two ARS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the air return system because it is a
containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. If one air return train is inoperable, the other
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train is available to assist in cooling the containment atmosphere. In addition, two trains of containment
spray are available. A cool down to Mode 4 leaves the unit in a state in which transients progress slower
than at power, backup core cooling is available via RHR, there is increased time for operator actions, and
there is a lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the
shutdown modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower
nature of severe accident event progression, and increased time for operator actions and mitigation

strategies if an event were to occur,

Defense-in-Depth Considerations

If one air return train is inoperable, the other train is available to assist in cooling the containment
atmosphere. Containment cooling is still available from the containment ice condenser and from two
trains of containment spray. The likelihood of an event occurring in Mode 4 that would challenge
containment integrity is reduced along with the consequences because of the significantly reduced RCS
temperature and pressure conditions. Therefore, sufficient defense-in-depth is maintained when the
endstate is changed from Mode 5 to Mode 4.

6.4.28 Technical Specification 3.6.15 - Ice Bed (Ice Condenser) ***SECTION
REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve

section numbering.

6.4.29 Technical Specification 3.6.16 - Ice Condenser Doors (Ice Condenser) ***SECTION
REMOVED***

Text within this section has been removed; section headings, however, have been retained to preserve

section numbering.

6.4.30 Technical Specification 3.6.17 - Divider Barrier Integrity (Ice Condenser)
***SECTION REMOVED***

Textwithin this section has been removed; section headings, however, have been retained to preserve
section numbering.

6.4.31 Technical Specification 3.6.18 - Containment Recirculation Drains (Ice Condenser)

Description

The containment recirculation drains consist of the ice condenser drains and the refueling canal drains.
[Twenty of the 24] ice condenser bays have a floor drain at the bottom to drain the melted ice into the
lower compartment (in the [4] bays that do not have drains, the water drains through the floor drains in
the adjacent bays). A check (flapper) valve at the end of each pipe keeps warm air from entering during
normal operation, but when the water exerts pressure, the check valve opens to allow the water to spill
into the lower compartment. This prevents water from backing up and interfering with the ice condenser
inlet doors. The water delivered to the lower containment serves to cool the atmosphere as it drains to the
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floor and provides a source of borated water at the containment sump for long term use by the ECCS and
the containment spray system during the recirculation mode of operation.

The two refueling canal drains are at low points in the refueling canal. In the event of a design basis
accident, the refueling canal drains are the main return path to the lower compartment for containment
spray system water sprayed into the upper compartment.

Limiting Condition for Operation

The ice condenser floor drains and the refueling canal drains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the ice condenser and refueling canal drains
because they are containment systems and the risk models are based on core damage probability. Therefore&,
a qualitative evaluation is performed for this proposed endstate change. If one drain is inoperable, there are
other drains available to perform the function of transferring water to its intended destination. A cool down
to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one ice condenser floor drain is inoperable, there are [ 19] others available to drain the water to the
lower compartment. If one refueling canal drain is inoperable, there is another refueling canal drain to
transfer the containment spray water to the lower compartment. An event in Mode 4 that releases energy
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into containment will release far less energy than an event in Mode 1. The likelihood of an event
occurring in Mode 4 that would challenge containment integrity is reduced along with the consequences
because of the significantly reduced RCS temperature and pressure conditions. Therefore, sufficient
defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.32 Technical Specification 3.7.7 - Component Cooling Water (CCW) System

Description

The component cooling water system provides a heat sink for the removal of process and operating heat
from safety related components during a design basis accident. The CCW system serves as a barrier to
prevent the release of radioactive byproducts between potentially radioactive systems and the service
water system, and then to the environment.

A typical CCW System is arranged as two independent, full capacity cooling loops, and has isolatable
nonsafety related components. Each safety related train includes a full capacity pump, surge tank, heat
exchanger, piping, valves, and instrumentation. Each safety related train is powered from a separate bus.
An open surge tank in the system provides pump trip protective functions to ensure that sufficient net
positive suction head is available. The pump in each train is automatically started on receipt of a safety
injection signal, and all nonessential components are isolated.

Limiting Condition for Operation

Two CCW trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met.

Current Required Action Endstate

The current endstate for Required Action B.2 isMode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of ConditionA not met.
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Basis for Proposed Change

The CCW system is included in the risk models described in Section 6.3.1. The model includes two

independent trains with one pump in each train, and a third pump that can be aligned to either train. A
quantitative evaluation is performed using the risk models.

Two scenarios are modeled. In the first scenario, CCW Train A, that has two pumps aligned to the train,
is assumed to be inoperable. The Train A configuration is conservative for units that have a backup pump

in each train. In the second scenario, CCW Train B, that has one pump aligned to the train, is assumed to

be inoperable. Both cases are analyzed and the results are presented in Table 6-14.
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Table 6-14 Technical Specification 3.7.7, CCW

Core Damage Probability

POS Train A - Two Pumps Unavailable Train B - One Pump Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

1 3.29E-06 3.29E-06 1.47E-06 1.47E-06

2 1.12E-06 1.12E-06 1.22E-06 1.22E-06

3 6.85E-07 7.65E-08 6.20E-07 7.25E-08

4 NA 1.51E-05 NA 1.44E-05

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.26E-06 1.26E-06

Total 1.01E-05 2.46E-05 8.35E-06 2.22E-05

For the inoperability of CCW Train A that includes the swing pump, remaining in Mode 4 (POS 3) instead
of cooling down to Mode 5 (POS 4) reduces the total core damage probability by a factor of 2. The
POS 1 and 2 contributions are relatively high because of the loss of CCW initiating event and resulting
RCP seal LOCAs that are modeled in these POSs, and this case assumes two CCW pumps are inoperable.

For the inoperability of CCW Train B that includes one pump, remaining in Mode 4 (POS 3) instead of
cooling down to Mode 5 (POS 4) reduces the total core damage probability by more than a factor of 2.
The CCW Train B case total CDP and the POS 4 CDP are less than the Train A case results because the
Train A case models two inoperable CCW pumps. The conclusion for both cases is there is less risk
associated with a cool down to Mode 4 than there is with a cool down to Mode 5 when a train of CCW is
inoperable.

Defense-in-Depth Considerations

One CCW train will be operating when the unit enters Mode 4, therefore, failures of the pump to start or
valves to open are not applicable. Each train is designed to handle 100% of the heat loads during power
operation and accident conditions. If the unit design includes a swing pump, it is highly probable that the

swing pump would be available to backup the operating pump. The heat loads will be significantly less in
the shutdown modes and some accidents are less likely to occur in the shutdown modes. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.33 Technical Specification 3.7.8 - Service Water System (SWS)

Description

The service water system provides a heat sink for the removal of process and operating heat from safety
related components during a design basis accident. During normal operation, and a normal shutdown, the
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SWS also provides this function for various safety related and nonsafety related components. The safety
related function is covered by this LCO.

A typical SWS consists of two separate, 100% capacity, safety related, cooling water trains. Each train
consists of two 100% capacity pumps, one component cooling water heat exchanger, piping, valving,
instrumentation, and two cyclone separators. The pumps and valves are remote and manually aligned,
except in the unlikely event of a LOCA. The pumps aligned to the critical loops are automatically started
upon receipt of a safety injection signal, and all essential valves are aligned to their post accident
positions. The SWS also provides emergency makeup to the spent fuel pool and CCW system and
typically is the backup water supply to the auxiliary feedwater system.

Limiting Condition for Operation

Two SWS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A not met.

Basis for Proposed Change

The service water system is included in the risk models described in Section 6.3.1. The model includes
two independent trains with one pump in each train, and a third pump that can be aligned to either train.
A quantitative evaluation is performed using the risk model.

Two scenarios are modeled. In the first scenario, SWS Train A, that has two pumps aligned to the train, is
assumed to be inoperable. The Train A configuration is conservative for units that have a backup pump in
each train. In the second scenario, SWS Train B, that has one pump aligned to the train, is assumed to be
inoperable. Both cases are analyzed and the results are presented in Table 6-15.
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Table 6-15 Technical Specification 3.7.8, SWS

Core Damage Probability

POS Train A - Two Pumps Unavailable Train B - One Pump Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldownto POS 4

I 1.56E-05 1.56E-05 8.68E-07 8.68E-07

2 8.99E-07 8.99E-07 3.67E-07 3.67E-07

3 2.58E-06 2.06E-07 1.82E-06 1.58E-07

4 NA 2.21E-05 NA 2.07E-05

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.26E-06 .1.26E-06

Total 2.41E-05 4.38E-05 8.09E-06 2.71E-05

For the inoperability of SWS Train A that includes the swing pump, remaining in Mode 4 (POS 3) instead
of cooling down to Mode 5 (POS 4) reduces the total core damage probability by almost a factor of 2.

For the inoperability of SWS Train B that includes one pump, remaining in Mode 4 (POS 3) instead of
cooling down to Mode 5 (POS 4) reduces the total coredamage probability by more than a factor of 3.
This results in a greater reduction in CDP than the Train A case, although the POS 4 CDP for the Train A
case is greater than the POS 4' CDP for the Train B case. The greater reduction in CDP for the Train B
case is because the POS 4 CDP dominates the Train B results, whereas the Train A results have larger
CDPs, particularly for POS 1. The main conclusion of both cases is the same; a cool down to Mode 4
instead of Mode 5 reduces the risk of the shutdown process when a train of the SWS is inoperable.

Defense-in-Depth Considerations

One SWS train will be operating when the unit enters Mode 4, therefore, failures of the pump to start or
valves to open are not applicable. Each train is designed to handle 100% of the heat loads during power
operation and accident conditions. If the plant design includes a swing pump or redundant pumps in each
train, it is highly probable that another pump would be available to backup the operating pump. The heat
loads will be significantly less in the shutdown modes and some accidents are less likely to occur in the
shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is changed from
Mode 5 to Mode 4.

6.4.34 Technical Specification 3.7.9 - Ultimate Heat Sink (UHS)

Description

The ultimate heat sink provides a heat sink for the removal of process and operating heat from safety
related components during an accident, as well as during normal operation. This is done by utilizing the
service water system and the component cooling water system.
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The UHS has been defined as the water sources, including necessary retaining structures (e.g., a pond
with its dam, or a river with its dam), and the canals or conduits connecting the sources with, but not
including, the cooling water system intake structures as discussed in the FSAR. If cooling towers or
portions thereof are required to accomplish the UHS safety functions, they should meet the same
requirements as the heat sink. The two principal functions of the UHS are the dissipation of residual heat
after reactor shutdown, and dissipation of residual heat after an accident.

A variety of water sources are used to meet the requirements for a UHS. A lake or an ocean may qualify
as a single source. If the water sources include a water source contained by a structure, it is likely that a
second source will be required.

Limiting Condition for Operation

The UHS shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

[Required Action and associated Completion Time of Condition A or B not met, or] UHS inoperable [for
reasons other than Condition A or B].

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Reguired Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the [Required Action and
associated Completion Time of Condition A or B not met, or] UHS inoperable [for reasons other than
Condition A or B].

Basis for Proposed Change

The risk models described in Section 6.3.1 do not include cooling towers because the models are based on
a plant that has a cooling pond that supplies cooling water to the service water system. Therefore, a
qualitative approach is used for this endstate change.

The Actions of Technical Specification 3.7.9 address degradations to the cooling capability of the ultimate
heat sink. Because of the limitations on water temperature and the variety of designs of the ultimate heat
sink, the most likely scenario for entering Condition C is that the cooling capability of the ultimate heat
sink is only partially degraded. A cool down to Mode 4 places the unit in a state in which the heat loads
are significantly less than at full power. There are additional risks associated with a cool down to
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Mode 5, e.g., switching to RHR cooling, and transferring the heat load to the component cooling water
system.

Defense-in-Depth Considerations

The ultimate heat sink is designed to remove 100% of the heat loads generated during power operation
and accident conditions. The heat loads will be significantly less in the shutdown modes and some
accidents are less likely to occur in the shutdown modes. Therefore, sufficient defense-in-depth is
maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.35 Technical Specification 3.7.10 - Control Room Emergency Filtration System

(CREFS)

Description

The CREFS provides a protected environment from which the operators can control the unit following an
uncontrolled release of radioactivity, chemicals, or toxic gas.

The CREFS consists of two independent, redundant trains that recirculate and filter the control room air.
Each train consists of a prefilter or demister, a HEPA filter, an activated charcoal adsorber section for
removal of gaseous activity (principally iodines), and a fan. Ductwork, valves or dampers, and
instrumentation also form part of the system, as well as demisters to remove water droplets from the air
stream. A second bank of HEPA filters is downstream of the adsorber section to collect carbon fines and
provide backup in case of failure of the main HEPA filter bank.

Limiting Condition for Operation

Two CREFS trains shall be operable.

Applicability

Modes 1, 2, 3, 4, [5, and 6], during movement of [recently] irradiated fuel assemblies.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Current Required Action Endstat6

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.
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Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled

in Westinghouse NSSS plant PRAs. Therefore, a qualitative evaluation is performed for this proposed

endstate change.

If one CREFS train is inoperable, the other train provides the necessary filtration. If two CREFS trains are

inoperable due to an inoperable control room boundary, an independent initiating event with a radioactive

release must occur for radioactive filtration to be required. A cool down to Mode 4 leaves the unit in a

state in which transients progress slower than at power, backup core cooling is available via RHR, there is

increased time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as

demonstrated in Section 6.3.2 of the WCAP. LERP in the shutdown modes would be reduced due to

lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event progression,

and increased time for operator actions and mitigation strategies if an event was to occur.

CREFS also provides protection from chemical releases, toxic gas releases, or radiation releases from

other sources on-site and offsite. The likelihood of these events occurring are independent of the unit

operating Mode.

Defense-in-Depth Considerations

If one CREFS train is inoperable, the other train remains available to provide control room filtration. If

two CREFS trains are inoperable due to an inoperable control room boundary, an independent initiating

event and radioactive release must occur for filtration to be required. Therefore, sufficient defense-in-

depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.36 Technical Specification 3.7.11 - Control Room Emergency Air Temperature Control
System (CREATCS)

Description

The CREATCS provides temperature control for the control room following isolation of the control room.

The CREATCS consists of two independent and redundant trains that provide cooling and heating of

recirculated control room air. Each train consists of heating coils, cooling coils, instrumentation, and

controls to provide for control room temperature control.

Limiting Condition for Operation

Two CREATCS trains shall be operable.

Applicability

Modes 1, 2, 3, 4, [5, and 6], during movement of [recently] irradiated fuel assemblies.
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Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met in Mode 1, 2, 3, or 4.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A not met in Mode 1, 2, 3, or 4.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled
in Westinghouse NSSS plant PRAs. Therefore, a qualitative evaluation is performed for this proposed
endstate change.

If one CREATCS train is inoperable, the other train provides the necessary temperature control. A cool
down to Mode 4 leaves the-unit in a state in which transients progress slower than at power, backup core
cooling is available via RHR, there is increased time for operator actions, and there is a lower overall risk
than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be
reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident
event progression, and increased time for operator actions and mitigation strategies if an event were to
occur.

Defense-in-Depth Considerations

If one CREATCS train is inoperable, the other train remains available to provide control room
temperature control. The slower nature of accident event progression in the shutdown modes, and
increased time for operator actions and mitigation strategies, limit the severity of accidents in the
shutdown modes. The inoperability of equipmentdoes not affect the likelihood of an event occurring and
some events are less likely to occur in the shutdown modes. Therefore, sufficient defense-in-depth is
maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.37 Technical Specification 3.7.12 - Emergency Core Cooling System (ECCS) Pump
Room Exhaust Air Cleanup System (PREACS)

Description

The ECCS PREACS filters air from the area of the active ECCS components during the recirculation
phase of a LOCA. The ECCS PREACS, in conjunction with other normally operating systems, also
provides environmental control of temperature and humidity in the ECCS pump room area and the lower

areas of the Auxiliary Building.
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The ECCS PREACS consists of two independent and redundant trains. Each train consists of a heater, a
prefilter or demister, a HEPA filter, an activated charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or dampers, and instrumentation also form part of the
system, as well as demisters functioning to reduce the relative humidity of the air stream. A second bank
of HEPA filters is downstream of the adsorber section to collect carbon fines and provide backup in case
the main HEPA filter bank fails. The downstream HEPA filter is not credited in the accident analysis, but
serves to collect charcoal fines, and to back up the upstream HEPA filter should it develop a leak. The
system initiates filtered ventilation of the pump room following receipt of a SI signal.

Limiting Condition for Operation

Two ECCS PREACS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled
in Westinghouse NSSS plant PRAs. This system has no impact on plant CDP. Therefore, a qualitative

evaluation is performed for this proposed endstate change.

If one ECCS PREACS train is inoperable, the other train provides the necessary filtration. If two trains
are inoperable due to an inoperable ECCS pump room boundary, a LOCA must also occur to require the
operation of the ECCS PREACS. A LOCA in Mode 4 is less likely due to the reduced RCS temperature
and pressure. A cool down to Mode 4 leaves the unit in a state in which transients progress slower than at
power, backup core cooling- is available via RHR, there is increased time for operator actions, and there is
a lower overall riskthan proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown
modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of

severe accident event progression, and increased time for operator actions and mitigation strategies if an
event were to occur.
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Defense-in-Depth Considerations

If one ECCS PREACS train is inoperablethe other train remains available to provide pump room air
filtration. If two trains are inoperable due to an inoperable ECCS pump room boundary, a LOCA must
also occur to require operation of the ECCS PREACS. The slower nature of accident event progression in
the shutdown modes, and increased time for operator actions and mitigation strategies, limit the severity
of accidents in the shutdown modes. In addition, a LOCA is less likely to occur in the shutdown modes.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4.

6.4.38 Technical Specification 3.7.13 - Fuel Building Air Cleanup System (FBACS)

Description

The FBACS filters airborne radioactive particulates from the area of the fuel pool following a fuel
handling accident or a LOCA. A LOCA is analyzed to address radioactive leakage from the ECCS. The
FBACS, in conjunction with other normally operating systems, also provides environmental control of
temperature and humidity in the fuel pool area.

The FBACS consists of two independent and redundant trains. Each train consists of a heater, a prefilter
or demister, a HEPA filter, an activated charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or dampers, and instrumentation also form part of the
system, as well as demisters, functioning to reduce the relative humidity of the airstream. A second bank
of HEPA filters is downstream of the adsorber section to collect carbon fines and provide backup in case
the main HEPA filter bank fails. The downstream HEPA filter is not credited in the analysis, but serves to
collect charcoal fines, and to back up the upstream HEPA filter should it develop a leak. The system
initiates filtered ventilation of the fuel handling building following receipt of a high radiation signal.

Limiting Condition for Operation

Two FBACS trains shall be operable.

Applicability

Modes 1, 2, 3, 4, [5, and 6], during movement of [recently] irradiated fuel assemblies.

Condition Requiring Entry into Actions or a Unit Shutdown

[Required Action and associated Completion Time of Condition A or B not~met in Mode 1, 2, 3, or 4.] or
Two FBACS trains inoperable in Mode 1, 2, 3, or 4 for reasons other than Condition B.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.
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Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the [Required Action and
associated Completion Time of Condition A or B not met in Mode 1, 2, 3, or 4.] or Two FBACS trains
inoperable in Mode 1, 2, 3, or 4 for reasons other than Condition B.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is nottypically modeled
in Westinghouse NSSS plant PRAs. This system has no impact on plant CDP. Therefore, a qualitative
evaluation is performed for this proposed endstate change.

If one FBACS train is inoperable, the other train provides the necessary filtration. If two FBACS trains
are inoperable, a LOCA or fuel handling accident must also occur to require the operation of the FBACS.
A LOCA in Mode 4 is less likely due to the reduced RCS temperature and pressure. If irradiated fuel is
being moved, Condition E of the Specification requires that the movement be suspended. A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one FBACS train is inoperable, the other train remains available to provide fuel building air filtration.
If two FBACS trains are inoperable, a-LOCA or fuel handling accident must also occur to require
operation of the FBACs. LOCAs are less likely in Mode 4 because of the ieduced RCS temperature and
pressure in Mode 4 and Condition E reduces the probability of a fuel handling accident. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.39 Technical Specification 3.7.14 - Penetration Room Exhaust Air Cleanup System
(PREACS)

Description

The PREACS filters air from the penetration area between containment and the Auxiliary Building.

The PREACS consists of two independent and redundant trains. Each train consists of a heater, a prefilter
or demister, a HEPA filter, an activated charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or dampers, and instrumentation, as well as demisters,
functioning to reduce the relative humidity of the air stream, also form part of the system. A second bank
of HEPA filters, downstream of the adsorber section, collects carbon fines and provides backup in case of
failure of the main HEPA filter bank. The downstream HEPA filter, although not credited in the accident
analysis, collects charcoal fines and serves as a backup should the upstream HEPA filter develop a leak.
The system initiates filtered ventilation following receipt of a safety injection signal.
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Limiting Condition for Operation

Two PREACS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Reguiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled
in Westinghouse NSSS plant PRAs. This system has no impact on plant CDP. Therefore, a qualitative
evaluation is performed for this proposed endstate change.

If one PREACS train is inoperable, the other train provides the necessary filtration. If two PREACS
trains are inoperable due to an inoperable penetration room boundary, a LOCA and a passive failure in the
penetration room must occur to require air filtration. LOCAs are less likely in Mode 4 because of the
reduced RCS temperature and pressure. A cool down to Mode 4 leaves the unit in a state in which
transients progress slower than at power, backup core cooling is available via RHR, there is increased
time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one PREACS train is declared inoperable, the other train remains available to provide penetration room
air filtration. If two PREACS trains are inoperable due to an inoperable penetration room boundary, a
LOCA and passive failure in the penetration room must occur to require air filtration. A LOCA is less
likely to occur in the shutdown modes. Therefore, sufficient defense-in-depth is maintained when the

endstate is changed from Mode 5 to Mode 4.
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6.4.40 Technical Specification 3.8.1 - AC Sources - Operating

Description

The unit Class 1E AC Electrical Power Distribution System AC sources consist of the offsite power
sources (preferred power sources, normal and alternate(s)), and the onsite standby power sources
(Train A and Train B DGs). The design of the AC electrical power system provides independence and
redundancy to ensure an available source of power to the ESF systems.

The onsite Class lE AC Distribution System is divided into redundant load groups (trains) so that the loss
of any one group does not prevent the minimum safety functions from being performed. Each train has
connections to two preferred offsite power sources and a single DG.

Offsite power is typically supplied to the unit switchyard(s) from the transmission network by two
transmission lines. From the switchyard(s), two electrically and physically separated circuits provide
AC power, through step down station auxiliary transformers, to the 4.16 kV ESF buses. An offsite circuit
consists of all breakers, transformers, switches, interrupting devices, cabling, and controls required to
transmit power from the offsite transmission network to the onsite Class IE ESF bus(es).

Certain required unit loads are returned to service in a predetermined sequence in order to prevent
overloading the transformer supplying offsite power to the onsite Class I E Distribution System. Within
[1] minute after the initiating signal is received, all automatic and permanently connected loads needed to
recover the unit or maintain it in a safe condition are returned to service via the load sequencer.

After the DG has started, it will automatically tie to its respective bus after offsite power is tripped as a
consequence of ESF bus undervoltage or degraded voltage, independent of or coincident with an
SI signal. The DGs will also start and operate in the standby mode without tying to the ESF bus on an
SI signal alone.

Limiting Condition for Operation

The following AC electrical sources shall be operable:

a. Two qualified circuits between the offsite transmission network and the onsite Class 1 E AC
Electrical Power Distribution System,

b. Two diesel generators (DGs) capable of supplying the onsite Class 1E power distribution
subsystem(s), and

c. [Automatic load sequencers for Train A and Train B.]

Applicability

Modes 1, 2, 3, and 4.

WCAP- 16294-NP-A
Revision 1

June 2010



6-93

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A, B, C, D, E, or [F] not met.

Current Required Action Endstate

The current endstate for Required Action G.2 is Mode 5. Specifically, the unit must be in Mode 3 in

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action G.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A, B, C, D, E, or [F] not met.

Basis for Proposed Change

Electric power is included in the risk models described in Section 6.3.1. Each condition of this Technical
Specification is evaluated quantitatively by modeling the inoperable equipment. The Conditions are
grouped according to equipment and are not necessarily in the order in which the Condition appears in the
Technical Specification.

Conditions A and C - OffsitePower Circuits

Condition A - One Offsite Circuit Inoperable

A transformer in the risk models was selected as the component to use for one offsite circuit inoperable.
The transformer was modeled as inoperable and the core damage probabilities were recalculated for

POS 1,2, 3, and 4. The results are presented in Table 6-16.

Condition C - Two Offsite Circuits Inoperable

A transformer common cause basic event in the risk models was selected to model two offsite circuits
inoperable. The common cause basic event was modeled as inoperable and the core damage probabilities

were recalculated for POS 1, 2, 3, and 4. The results are presented in Table 6-16.

There is a significant increase in the CDP when two offsite power circuits are inoperable compared to one
circuit being inoperable. This is expected because the unit is dependent on the diesel generators for
power when both circuits are inoperable. For one circuit inoperable, remaining in Mode 4 (POS 3)
instead of cooling down to Mode 5 (POS 4) reduces the total core damage probability by almost a factor
of 2. When both offsite circuits are inoperable, the decrease in CDP for remaining in Mode 4 is
approximately a factor of 5.
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Table 6-16 Technical Specification 3.8.1, Conditions A and C, Offsite AC Circuits Unavailable

Core Damage Probability

POS One Offsite Circuit Unavailable Two Offsite Circuits Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

1 5.82E-07 5.82E-07 8.62E-04 8.62E-04

2 2.35E-07 2.35E-07 1.47E-04 1.47E-04

3 9.34E-07 1.37E-07 1.09E-04 1.47E-04

4 NA 6.53E-06 -NA 4.86E-03

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.26E-06 1.26E-06

Total 6.79E-06 1.25E-05 1.12E-03 6.02E-03

Conditions B and E - Diesel Generators

Condition B - One Diesel Generator (DG) Inoperable

One diesel generator was modeled as inoperable and the core damage probabilities were recalculated for
POS 1, 2, 3, and 4. The resulting CDPs are presented in Table 6-17.

Condition E - Two Diesel Generators Inoperable

A common cause basic event for both diesel generators was selected to model the inoperability of two
diesel generators. The POS 1, 2, 3, and 4 risk models were requantified. The resulting CDPs for each
POS are presented in Table 6-17.

Table 6-17 Technical Specification 3.8.1, Conditions B and E, Diesel Generator(s) Unavailable

Core Damage Probability

POS One DG Unavailable. Two DGs Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

1 3.54E-07 3.54E-07 2.38E-06 2.38E-06

2 2.15E-07 2.15E-07 9.51E-07 9.51E-07

3 1.68E-06 1.49E-07 1.79E-05 1.31E-06

4 NA 1.04E-05 NA 1.05E-04

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.26E-06 1.26E-06

Total 7.29E-06 1.62E-05 2.63E-05 1.15E-04

WCAP-16294-NP-A
Revision 1

June 2010



6-95

For the inoperability of one DG, remaining in Mode 4 (POS 3) instead of cooling down to Mode 5
(POS 4) reduces the total core damage probability by more than a factor of 2. When both DGs are
inoperable, the decrease in CDP for remaining in Mode 4 is approximately a factor 4.

Condition D - One Offsite Circuit and One DG Inoperable

A transformer and diesel generator were selected to model the inoperable equipment for this condition.
The POS 1, 2, 3, and 4 risk models were requantified. The resulting CDPs for each POS are presented in
Table 6-18.

Table 6-18 Technical Specification 3.8.1, Condition D One Offsite Circuit and One DG Unavailable

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 4.64E-06 4.64E-06

2 1.03E-06 1.03E-06

3 5.95E-06 9.37E-07

4 NA 3.95E-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 1.67E-05 5.11E-05

The CDPs for one offsiteAC circuit and one DG inoperable, as expected, are greater than the CDPs for
one offsite AC circuit inoperable and are also greater than the CDPs for one DG inoperable. The total
CDP decreases by more than a factor of 3 when the unit is cooled down to Mode 4 (POS 3) instead of
Mode 5 (POS 4). This is a larger decrease than for either the one offsite AC circuit inoperable case or the
one DG inoperable case;

Condition F - One Load Sequencer Inoperable

One load sequencer was selected to model this condition. The load sequencer was modeled as inoperable
and the POS 1, 2, 3, and 4 risk models were requantified. The resulting CDPs for each POS are presented
in Table 6-19.
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Table 6-19 Technical Specification 3.8.1, Condition F One Load SequencerUnavailable

Core Damage ProbabilityPOS

Cooldown to POS 3 Cooldown to POS 4

1 3.94E-07 3.94E-07

2 2.32E-07 2.32E-07

3 1.81E-06 1.57E-07

4 NA 1.09E-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 7.48E-06 1.67E-05

The results for this case are similar to the results for the one DG inoperable case, which is expected,

because the consequences of the inoperable equipment are similar. For the inoperability of one load

sequencer, remaining in Mode 4 (POS 3) instead of cooling down to Mode 5 (POS 4) reduces the total

core damage probability by more than a factor of 2.

For each of the Conditions of this Technical Specification that were evaluated, the results show that a cool

down to Mode 4 instead of Mode 5 reduces the risk of the shutdown process when the unit has inoperable

electrical power components. The reduction in risk ranges from a factor of 2 to a factor of 5.

Defense-in-Depth Considerations

The electric power design maintains defense-in-depth when the Conditions for this Technical
Specification are considered. Two trains of diesel generators are available if two offsite power circuits are
inoperable and two offsite power circuits are available if two diesel generators are inoperable. If an
offsite power circuit and/or a diesel generator are inoperable, at least one of each remains available. The
slower nature of event progression in the shutdown modes provides increased time for operator actions
and mitigation strategies if an event were to occur. In addition, some events are less likely to occur in the
shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is changed from
Mode 5 to Mode 4.

6.4.41 Technical Specification 3.8.4 - DC Sources - Operating

Description

The station DC electrical power system provides the AC emergency power system with control power. It

also provides both motive and control power to selected safety related equipment and preferred AC vital
bus power (via inverters). The DC electrical power system is designed to have sufficient independence,
redundancy, and testability to perform its safety functions, assuming a single failure.
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The typical 125/250 VDC electrical power system consists of two independent and redundant safety
related Class 1 E DC electrical power subsystems (Train A and Train B). Each subsystem consists of two
125 VDC batteries (each battery with 50% capacity), the associated battery charger(s) for each battery,
and all the associatedcontrol equipment and interconnecting cabling.

The typical 250 VDC source is obtained by use of the two 125 VDC batteries connected in series.
Additionally there is one spare battery charger per subsystem, which provides backup service in the event
that the preferred battery charger is out of service. If the spare battery charger is substituted for one of the
preferred battery chargers, then the requirements of independence and redundancy between subsystems
are maintained.

During normal operation, the 125/250 VDC load is powered from the battery chargers with the batteries
floating on the system. In case of loss of normal power to the battery charger, the DC load is
automatically powered from the station batteries.

Limiting Condition for Operation

The Train A and Train B DC electrical power subsystems shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action D.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action D.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

DC power is included in the risk models described in Section 6.3.1. Each Condition of this Technical
Specification is evaluated quantitatively by modeling the inoperable equipment.
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Condition A - One [or Two] Battery Charger[s on one train] Inoperable

There is one battery charger per battery (and per train) in the risk models described in Section 6.3.1.

One battery charger was modeled as inoperable and the POS 1, 2, 3, and 4 risk models were requantified.
The resulting CDPs for each POS are presented in Table 6-20.

Table 6-20 Technical Specification 3.8.4, Condition A Battery Charger Unavailable

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 2.18E-07 2.18E-07

2 1.66E-07 1.66E-07

3 5.95E-07 7.14E-08

4 NA 4.03E-06

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 6.02E-06 9.52E-06

The results are basically the same as the base case. The CDP is reduced by slightly more than a factor of

1.5 when the unit is cooled down to Mode 4 instead of Mode 5.

Condition B - One Battery/Two Batteries on One Train Inoperable

There is one battery modeled per train in the risk models described in Section 6.3.1. One battery was
modeled as inoperable and the POS 1, 2, 3, and 4 risk models were requantified. The resulting CDPs for

each POS are presented in Table 6-21.

Table 6-21 Technical Specification 3.8.4, Condition B One Battery Unavailable

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 3.85E-07 3.85E-07

2 2.36E-07 2.36E-07

3 1.78E-06 1.71E-07

4 NA 1.1OE-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 7.44E-06 1.68E-05
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The results are expected to be similar to those for the battery charger. The inoperable battery CDPs are
larger than the CDPs for an inoperable battery charger. The battery chargers are the primary source for
DC power and the batteries serve asthe backup, however, the failure probability for the battery chargers

is twice that of the batteries. Therefore, modeling the battery as inoperable results in a larger change in
the CDPs. For this case, the CDP is reduced by more than a factor of 2 when the unit is cooled down to
Mode 4 instead of Mode 5.

Condition C - One DC Subsystem (train) Inoperable for Reasons Other Than Condition A or B

A DC panel was selected to model the inoperability of one DC train. The risk models described in
Section 6.3.1 were requantified for POS 1, 2, 3, and 4. The resulting CDPs for each POS are presented in
Table 6-22.

Table 6-22 Technical Specification 3.8.4, Condition C One DC Subsystem Unavailable for Reasons
Other Than Condition A or B

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 5.73E-05 5.73E-05

2 6.11E-05 6.11E-05

3 8.05E-06 6.10E-05

4 NA 3.49E-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 1.31E-04 2.19E-04

The CDP values for POS 1, 2, 3, and 4 are larger than those of the previous two cases. This is expected
because one entire DC subsystem is inoperable. For this case, the CDP is reduced by a factor of
approximately 1.5 when the unit is cooled down to Mode 4 instead of Mode 5. This is a smaller decrease
than the other two cases. The POS 4 CDP is greater for this case than the other two cases, however, the
CDPs for the POS 1, 2, and 3 are much greater for this case than they are for the previous two cases. The
POS 1, 2, and 3 CDPs lessen the effect of the POS 4 contribution.

All three cases presented demonstrate a reduction in risk when the unit is cooled down to Mode 4 instead
of Mode 5.

Defense-in-Depth Considerations

The DC power system is designed for the battery chargers to provide the normal DC power. The batteries
back up the chargers in the event that AC power to the chargers is lost. There are two redundant trains of
DC power so.if one is inoperable, the other is available to provide the necessary DC power. The slower
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nature of event progression in the shutdown modes provides increased time for operator actions and
mitigation strategies if an event were to occur. In addition, some events are less likely to occur in the
shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is changed
from Mode 5 to Mode 4.

6.4.42 Technical Specification 3.8.7 - Inverters - Operating

Description

The inverters are the preferred source of power for the AC vital buses because of the stability and
reliability they achieve. The function of the inverters is to provide AC electrical power to the vital buses.
The inverters can be powered from an internal AC source/rectifier or from the station battery. The station
battery provides an uninterruptible power source for the instrumentation and controls for the RPS and
ESFAS. The four inverters [(two per train)] ensure an uninterruptible supply of AC electrical power to
the AC vital buses even if the 4.16 kV safety buses are de-energized.

Limiting Condition for Operation

The required Train A and Train B inverters shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The inverters are included in the risk models described in Section 6.3.1. Based on the specific design of
the unit chosen for the generic PRA model, the two inverter trains are not symmetrically modeled.
Train A includes one inverter and Train B includes two inverters. Two cases were evaluated for this
Technical Specification. One case models Train A inoperable and the other case models Train B
inoperable. The risk models described in Section 6.3.1 were requantified for POS 1, 2, 3, and 4 for each
case. The resulting CDPs for each POS are presented in Table 6-23.
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Table 6-23 Technical Specification 3.8.7, Inverters - Operating

Core Damage Probability

Train A - One Inverter Unavailable Train B - Two Inverters Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

4.05E-07 4.05E-07 4.OOE-07 4.OOE-07

2.36E-07 2.36E-07 2.35E-07 2.35E-07

1.82E-06 1.58E-07 1.73E-06 1.52E-07

NA 1.09E-05 NA 1.04E-05

4.79E-07 4.79E-07 4.79E-07 4.79E-07

3.30E-06 3.30E-06 3.30E-06 3.30E-06

1.26E-06 1.26E-06 1.26E-06 1.26E-06

7.50E-06 1.67E-05 7.40E-06 1.62E-05

Although the fault tree modeling is slightly different for the two trains, the results are basically the same.
For these two cases, the CDP is reduced by more than a factor of 2 when the unit is cooled down to
Mode 4 instead of Mode 5.

Defense-in-Depth Considerations

The inverters can be powered from AC sources or from the batteries. There are two redundant trains of
inverters so if one is inoperable, the other is available to provide the necessary AC power. The slower
nature of event progression in the shutdown modes provides increased time for operator actions and
'mitigation strategies if an event were to occur. In addition, some events are less likely to occur in the

shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is changed from
Mode 5 to Mode 4.

6.4.43 Technical Specification 3.8.9 - Distribution Systems - Operating

Description

The typical onsite Class 1E AC, DC, and AC vital bus electrical power distribution systems are divided by

trains into two redundant and independent AC, DC, and AC vital bus electrical power distribution
subsystems.

The AC electrical power subsystem for each train consists of a primary ESF 4.16 kV bus and secondary

480 and 120 V buses, distribution panels, motor control centers and load centers. Each.4.16 kV ESF bus
has at least one separate and independent offsite source of power as well as a dedicated onsite DG source.
Each 4.16 kV ESF bus is normally connected to a preferred offsite source. After a loss of the preferred

offsite power source to a 4.16 kV ESF bus, a transfer to the alternate offsite source is accomplished by
utilizing a time delayed bus undervoltage relay. If all offsite sources are unavailable, the onsite
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emergency DG supplies power to the 4.16 kV ESF bus. Control power for the 4.16 kV breakers is
supplied from the Class 1 E batteries.

The secondary AC electrical power distribution subsystem for each train includes safety related buses,
load centers, motor control centers, and distribution panels.

The 120 VAC vital buses are arranged in two load groups per train and are normally powered from the
inverters. The alternate power supply for the vital buses are Class lE constant voltage source
transformers powered from the same train as the associated inverter. Each constant voltage source
transformer is powered from a Class IE AC bus.

The DC electrical power distribution subsystem typically consists of 125 V buses and distribution panels.

Limiting Condition for Operation

Train A and Train B AC, DC, and AC vital bus electrical power distribution subsystems shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action D.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action D.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The electrical distribution systems are included in the risk models described in Section 6.3.1. Each
Condition of this Technical Specification is evaluated quantitatively by modeling the inoperable
equipment.

Condition A - One or More AC Electrical Power Distribution Subsystems Inoperable

* A representative electrical bus was chosen to provide representative results for one AC electrical power
distribution subsystem inoperable. The bus was modeled as inoperable and the risk models described in
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Section 6.3.1 were requantified for POS 1, 2, 3, and 4. The resulting CDPs for each POS are presented in
Table 6-24.

Table 6-24 Technical Specification 3.8.9, Condition A AC Power Distribution Subsystem Unavailable

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 2.11E-05 2.11E-05

2 2.52E-06 2.52E-06

3 8.17E-06 2.43E-06

4 NA 3.53E-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 3.68E-05 6.64E-05

The CDPs for this case are greater than those for the loss of an offsite source (Table 6-16). They are also
greater than those for having one DG inoperable (Table 6-17). This is expected because an inoperable
onsite source disables the offsite power feed as well as the associated diesel generator. For this case, the
CDP is reduced by almost a factor of 2 when the unit is cooled down to Mode 4 instead of Mode 5.

Condition B - One or More AC Vital Buses Inoperable

Two cases are examined for this Technical Specification Condition; one inoperable panel and three
inoperable panels to model one or more vital buses. The equipment was modeled as inoperable and the
risk models described in Section 6.3.1 were requantified for POS 1, 2, 3, and 4. The resulting CDPs for
each POS are presented in Table 6-25.

WCAP-16294-NP-A
Revision I

June 2010



6-104

Table 6-25 Technical Specification 3.8.9, Condition B AC Vital Buses Unavailable

Core Damage Probability

POS One Panel Unavailable Three Panels Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

1 4.05E-07 4.05E-07 5.13E-06 5.13E-06

2 2.36E-07 2.36E-07 1.99E-06 1.99E-06

3 1.82E-06 1.58E-07 2.OOE-05 1.45E-06

4 NA 1.09E-05 NA 1.05E-04

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.26E-06 1.26E-06

Total 7.50E-06 1.67E-05 3.22E-05 1.19E-04

The CDPs for the three panel case are greater than the one panel case for POSs 1, 2, 3, and 4. For the one
panel case, the CDP is reduced by more than a factor of 2 when the unit is cooled down to Mode 4 instead
of Mode 5. For the three panel case, the CDP is reduced by more than a factor of 3 when the unit is
cooled down to Mode 4 instead of Mode 5.

Condition C - One or More DC Electrical Power Distribution Subsystems Inoperable

This Condition evaluates one DC subsystem being inoperable. If more than one DC subsystem is
inoperable, the results will differ, however, the results of Technical Specification 3.8.4 Condition C
(Table 6-22) and other DC cases run have demonstrated the same conclusion; the risk of the shutdown
process, in terms of CDP, is reduced when the unit is cooled down to Mode 4 instead of Mode 5.
Therefore, a separate quantitative risk evaluation was not performed for this Condition.

The risk evaluation cases run for Technical Specification 3.8.9 demonstrate that the risk of the shutdown
process, in terms of CDP, is reduced when the unit is cooled down to Mode 4 instead of Mode 5.

Defense-in-Depth Considerations

If Technical Specification 3.8.9 Condition D applies, there is no loss of safety function and the operable
electrical power distribution subsystems are capable of supporting the minimum safety functions
necessary to mitigate accidents and shut down the reactor and maintain it in a safe shutdown condition.
The slower nature of event progression in the shutdown modes provides increased time for operator
actions and mitigation strategies if an event were to occur. In addition, some events are less likely to
occur in the shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is
changed from Mode 5 to Mode 4.
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6.5. SENSITIVITY ANALYSIS

6.5.1 POS 4 Time Sensitivity

The time spent in POS 4 was estimated to be 70 hours as described in Section 6.3.1.2. 24 hours were
assumed to begin and complete the transition from AFW to RHR cooling as required by the Technical

Specifications to be in Mode 5 from Mode 4. The remaining 46 hours were estimated from plant startup
data. The number of hours in the POS has an important effect on the predicted CDP for that POS.
Because the quantitative evaluations in this report are used to demonstrate an increase in risk by cooling
down to POS 4, a sensitivity case is performed to examine the effects of reducing the amount of time

assumed for POS 4. 24 hours were chosen for the sensitivity study because the base model assumes that
it will take 24 hours to complete the transition from Mode 4 to Mode 5.

Basic events and initiating event probabilities that are dependent on the time assumed for POS 4 were

recalculated and the POS 4 fault tree was requantified. Table 6-26 presents the revised POS 4 CDP with
the base case results.

Table 6-26 Pos 4 Time Sensitivity Case

Core Damage Probability

POS 24 hour POS 4 Base Case

1 2.18E-07 2.18E-07

2 1.66E-07 1.66E-07

3 . 7.09E-08 7.09E-08

4 2.08E-06 4.03E-06

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 7.57E-06 9.52E-06

The CDP for the 24 hour POS 4 case is 2.08E-06. This is reduced from the base case POS 4
CDP of 4.03E-06 as expected. The base case CDP for POS 3 is 5.95E-07 and it assumes a 49
hour mission time. This provides further evidence that a shutdown to Mode 4 (POS 3) has less
risk associated with it than a shutdown to Mode 5 (POS 4).

6.5.2 Steam Generator Tube Rupture Initiating Event Frequency Sensitivity

To address the various types of steam generators installed in the Westinghouse NSSS designed plants, the
effects of assuming a larger SGTR initiating event frequency was investigated. As stated in the text
following Table 6-8, the SGTR initiating event frequency used was 2.7E-03/yr. This value was increased
by a factor of 4 for the base case and the results are provided in Table 6-27.
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Table 6-27 Steam Generator Tube Rupture Frequency Sensitivity

Core Damage Probability

POS Cooldown to POS 3 Cooldown to POS 4

1 2.19E-07 2.19E-07

2 1.86E-07 1.86E-07

3 9.22E-07 9.09E-08

4 NA 4.03E-06

5 6.05E-07 6.05E-07

6 3.65E-06 3.65E-06

7 1.26E-06 1.26E-06

Total 6.84E-06 1.OOE-05

POS 3 and POS 5 are the most affected by the increase in the SGTR frequency. The increase is small for
the totals. Note that POS 4 does not include the SGTR initiating event and, therefore, is not affected by

the sensitivity. Although there is an increase in the core damage probability, the increase is small
compared to the change in the-initiating event frequency and the changes do not alter the conclusions
drawn from the model quantifications presented in Section 6.4.

6.5.3 Probability of Power Recovery Sensitivity

For the loss of offsite power in POS 4, the probability of not recovering power within 2 hours is 0.5. This
is based on power recovery information in Reference 6. This probability also includes the probability of
equipment failing to start after the power recovery and operator actions. A sensitivity case was run
assuming that the probability of not recovering power within 2 hours is 0.1. The revised base case POS 4
results are reduced from a core damage probability of 4.03E-06 to 3.46E-06. This is not a large change in
CDP for a factor of 5 reduction in the probability of not recovering power. Although there is a decrease in
the POS 4 core damage probability, the decrease is small compared to the change in the probability of not
recovering power and the change does not alter the conclusions drawn from the model quantifications
presented in Section 6.4.
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6.6 TIER 2 AND 3 REQUIREMENTS

Regulatory Guide 1.177 defines a Tier 2 assessment as providing reasonable assurance that risk-
significant plant equipment outage configurations will not occur when specific plant equipment is out-of-
service consistent with the proposed Technical Specification change. The risk-informed evaluations
provided in Section 6.4 address one Technical Specification Condition at a time, evaluating a change to
the endstate from Mode 5 to Mode 4. The endstate change does not change the Technical Specification
requirements for other equipment required to be operable in the shutdown modes. In addition, no
completion times are being extended and no surveillance test intervals are being changed. The
evaluations in Section 6.4 demonstrate that there is a reduction in risk and advantages in defense-in-depth
when the unit cools down to Mode 4 instead of continuing the cooldown to Mode 5. The Mode 4 (POS 3)
PRA model includes the auxiliary feedwater turbine-driven pump. The availability of this pump is
important to both the qualitative and quantitative bases for determining that the risk associated with a
plant shutdown to Mode 4 is less than the risk associated with a plant shutdown to Mode 5. Therefore, a
Tier 2 requirement is added to the Technical Specification Bases for the Technical Specifications listed in
Table 2-1.

Regulatory Guide 1.177 defines a Tier 3 assessment as a program that ensures that the risk impact of
out-of-service equipment is appropriately evaluated prior to performing any maintenance activity.
10 CFR 50.65 (a)(4) requires that prior to performing maintenance activities, risk assessments shall be
performed to assess and manage the increased risk that may result from proposed maintenance
activities. These requirements are applicable to all plant modes. The plant-specific implementation of
10 CFR 50.65 (a)(4) provides assurance that risk-significant plant equipment outage configurations will
not occur when equipment in addition to the equipment associated with the Technical Specification
Condition that resulted in the shutdown is taken out of service.

6.7 EXTERNAL EVENTS EVALUATION

As noted in Section 6.3.1.3, CCW and SW internal flooding events are included in the PRA model
because of their impact on RCP seal LOCAs. Due to reduced RCS pressure, RCP seal LOCAs are not
modeled for POS 3, 4, and 5. Therefore, conclusions regarding the effects of flooding on the POS 3 and 4
risk cannot be drawn directly from the quantitative results. By the time the unit has entered POS 3,
feedwater system operation has been terminated and secondary cooling is provided by the auxiliary
feedwater system. Therefore, feedwater system flooding events are not applicable. The flooding events
of interest for POS 3 and 4 involve the CCW and SW systems. The quantitative results presented in
Tables 6-14 and 6-15 for CCW and SW, respectively, show that the risk for POS 4 is much greater than
that for POS 3 when a train of these systems is inoperable. A partial or total loss of these systems and the
subsequent consequences due to flooding events would exhibit a similar difference in risk between POS 3
and POS 4. It is therefore concluded that consideration of flooding events would not change the
conclusions presented in Section 6.4.

For fire events, the Appendix R evaluations address the safe shutdown requirements. Operating
procedures are in place to respond to fires. The operators will respond to fires occurring in Mode 4
similar to fires occurring in Mode 5. Additionally, more safety system equipment is required to be
operable in Mode 4 than in Mode 5 by the Technical Specifications. This provides additional assurance
of successful mitigation of fires and other external events.
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A seismic PRA is not available for Modes 4 and 5, however, several observations can be made. It is
reasonable to assume that the trains of a seismically qualified system will respond to the event in a similar
manner for either mode. If one train of a system can still perform its functions after a seismic event, then
it is likely that all trains will be able to perform their functions after a seismic event and the defense in
depth rational developed for changing the endstate to Mode 4 remains applicable. In addition, a seismic
event is likely to lead to a loss of power and there are more independent sources of power required to be
available in Mode 4 than in Mode 5. It is concluded that considerations of seismic events would not
change the conclusions developed in Section 6.4.

Although not included in the PRA models used to assess the risk for the various plant operating states,
external events would not change the conclusions presented in Section 6.4. The risk associated with
POS 3 is less than that for POS 4. With more equipment options available for POS 3, there is less
likelihood that all redundancy and defense-in-depth will be defeated by an external event in POS 3 than in
POS 4.
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7 SUMMARY OF RESULTS

An evaluation is performed to assess the risk associated with a cooldown to Mode 4 instead of Mode 5 for
specific Technical Specification Required Actions. To perform this evaluation, plant operating states are
defined for the changing conditions as a plant shuts down from full power operation and cools down to
Mode 5. These POSs are evaluated qualitatively and quantitatively. The qualitative evaluation of the
POSs demonstrates that there are advantages in risk and in defense-in-depth when the plant remains in
POS 3 (Mode 4) rather than continuing the cooldown to POS 4 (Mode 5). Each Technical Specification
listed in Table 2-1 is evaluated for a change in endstate from Mode 5 to Mode 4. These evaluations are
presented in Sections 6.4.1 through 6.4.43. Technical Specifications addressing equipment included in
the POS PRA models are evaluated quantitatively. In all cases, it is demonstrated that there is an increase
in plant risk if the plant cools down to POS 4 (Mode 5) instead of POS 3 (Mode 4). Technical
Specifications addressing equipment not included in the POS PRA models are evaluated qualitatively.
Defense-in-depth is addressed for each Technical Specification and Sections 6.4.1 through 6.4.43
demonstrate that the endstates for the Technical Specifications listed in Table 2-1 can be changed from
Mode 5 to Mode 4. Sensitivity cases are presented in Section 6.5 that examine the influence of the time
modeled for POS 4, the effects of assuming a different SGTR initiating event frequency, and a change in
the probability of not recovering power for POS 4. In support of these results, Section 6.6 addresses Tier
2 requirements and Section 6.7 qualitatively evaluates external events.
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8 CONCLUSIONS

The Technical Specifications listed in Table 2-1 have been evaluated for a change in endstate from
Mode 5 to Mode 4. The qualitative evaluation of the POSs in Section 6.2 concludes that there are
advantages in risk and in defense-in-depth when the plant remains in POS 3 (Mode 4) rather than
continuing to cooldown to POS 4 (Mode 5). Safety margins are not reduced as discussed in Section 5.2.
Technical Specification-specific evaluations are presented in Sections 6.4.1 through 6.4.43. These
qualitative and quantitative evaluations demonstrate that there is less risk if the endstates for these
Technical Specifications are changed from Mode 5 to Mode 4. The model used for the quantitative
evaluations is described and shown to be representative of Westinghouse NSSS plants. Defense-in-depth
is addressed for each Technical Specification and the evaluations support the conclusion that the endstate
can be changed from Mode 5 to Mode 4.

From a sensitivity case presented in Section 6.5, the results demonstrate that changes to the time duration
modeled for POS 4 (Mode 5) does not affect the conclusion that there is less risk associated with a
cooldown to Mode 4 than there is for a cooldown to Mode 5. Another sensitivity case of assuming a
different SGTR initiating event frequency was applied to all POSs and the conclusion that there is less
risk associated with a cooldown to Mode 4 than there is for a cooldown to Mode 5 remains applicable.
The final sensitivity case examines the effects of changing the probability of not recovering power for
POS 4. The results do not change the previously stated conclusions.

In support of the evaluations of risk for the Technical Specifications, Section 6.6 addresses Tier 2 and Tier
3 requirements. A Tier 2 requirement is added to the Technical Specification Bases to ensure the
availability of the turbine-driven auxiliary feedwater pump. For Tier 3 requirements, it is concluded that
the program used to assess and manage the risk associated with maintenance as required by 1OCFR50.65
(a)(4) provides reasonable assurance that risk-significant plant equipment outage configurations will not.
occur when equipment in addition to the affected Technical Specification is taken out of service.

Section 6.7 qualitatively evaluates external events and concludes that the inclusion of external events into
the PRA models for the POSs would not change the conclusions presented in Section 6.4.

The above conclusions support changing the endstate from Mode 5 to Mode 4 for the Technical
Specifications listed in Table 2-1 as discussed in Section 6.4 and shown in the markups in Appendix B.
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APPENDIX A
TOP 100 CUTSETS FOR POS 3 AND'POS 4

The top. 100 cutsets for POS 3 are presented in Table A-1. These cutsets are from the base case that
assumes that no equipment is out of service for testing or maintenance. The time duration for POS 3 is
49 hours. The CDP for the top 100 cutsets is 5.43E-07 which is slightly more than 90% of 5.95E-07, the

total CDP calculated for POS 3. The largest initiating event contributor to the POS 3 CDP is Loss of
Decay Heat Removal (EFW). This event is the loss of emergency feedwater (also known as AFW) and it
accounts for 1.81 E-07 (approximately 30%) of the total CDP.

The top 100 cutsets for POS 4 are presented in Table A-2. These cutsets are from the base case that
assumes that no equipment is out of service for testing or maintenance. The time duration for POS 4 is
70 hours. The CDP for the top 100 cutsets is 3.89E-06 which is 96% of 4.03E-06, the total CDP
calculated for POS 4. The largest initiating event contributor to the POS 4 CDP is Loss of RHR. This
event accounts for 2.33E-06 (approximately 58%) of the total CDP.
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

1 %SGR STEAM GENERATOR TUBE RUPTURE INITIATING EVENT 1.52E-05 9.73E-08
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
OAI 1 OPERATOR FAILS TO DIAGNOSEIDENTIFY, & ISOLATE RUPTURED SG 6.40E-03

2 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 8.16E-08
EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF 5.44E-06
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

3 %SLO SMALL LOCA INITIATING EVENT 8.39E-07 6.29E-08
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
OAESF3 7.50E-02

4 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT 4.01E-05 2.05E-08
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
OAESF3 7.50E-02

HUMAN ERROR FAILURE TO CLOSE EFW FLOW VALVES TO STEAM GEN
UC-FTIFLTSGCHE C 6.80E-03

5 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 1.61 E-08
DBPTI--XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF 1.46E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

6 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT 4.01E-05 1.56E-08
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
OAESF3 7.50E-02
OAT2 OPERATOR FAILS TO TERMINATE SI GIVEN SSB 5.20E-03

7 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 1.56E-08
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
OAESF3 7.50E-02
OAT2 OPERATOR FAILS TO TERMINATE SI GIVEN SSB 5.20E-03

8 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 1.34E-08
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

ABDG-DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01

9 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 1.15E-08
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG --- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO
XHR 1 RECOVERY AT 1 & 4 HRS 3.65E-01

10 %MLO MEDIUM LOCA INITIATING EVENT 1.12E-08 1.12E-08
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00

11 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 1.09E-08
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG----DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG----.DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
CNU 2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN) 3.46E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

12 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFVW) SPECIAL INITIATING EVENT 1.OOE+00 1.OOE-08
DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

13 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 9.22E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR_2 RECOVERY AT 1 & 4 HRS 4.24E-01

14 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 8.98E-09
EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF 5.44E-06
NOSBO-FLAG NO STATION. BLACKOUT SEQUENCE MARKER 1.OOE+00
OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.10E-02
OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL) 1.50E-01

15 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 8.01E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO.RUN DUE TO RANDOM FAULTS 5.83E-02
CNU 1 CORE IS UNCOVERED AT 14 HOURS (WITH RCS COOLDOWN) 3.99E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00
XHR 1-SUCCESS XHR SUCCESS, POWER IS RECOVERED AT 14 HOURS 6.35E-01

16 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 7.94E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO
XHR 1 RECOVERY AT 1 & 4 HRS 3.65E-01

17 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 7.52E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HRI RECOVERY AT 1 HR 1.83E-01
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
CNU 2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN) 3.46E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

18 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 6.53E-09
DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE 5.96E-03
EFW8P 5.OOE-01
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset

Number Events Description Probability Probability

EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF 1.46E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

19 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 6.02E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
OAESF3 7.50E-02
UCAVIFV3551-FC FAILURE TO CLOSE IFV-3551 WHICH SUPPLIES MD HEADER FLOW 2.OOE-03

20 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 6.02E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
OAESF3 7.50E-02
UCAVIFV3556-FC FAILURE TO CLOSE IFV-3556 WHICH SUPPLIES TD HEADER FLOW 2.OOE-03

21 %SGR STEAM GENERATOR TUBE RUPTURE INITIATING EVENT 1.52E-05 5.81 E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00

OPERATOR FAILS TO DEPRESSURIZE SECONDARY SIDE (NORMAL
OAD 1 COOL DOWN) 5.1 OE-03
OAESF3 7.50E-02

22 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.51E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
CNU 1 CORE IS UNCOVERED AT 14 HOURS (WITH RCS COOLDOWN) 3.99E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
XHR 1-SUCCESS XHR SUCCESS, POWER IS RECOVERED AT 14 HOURS 6.35E-01

23 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 4.89E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
CNU 4 CORE IS UNCOVERED AT 4 HOURS (WITH RCS COOLDOWN) 2.83E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

24 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 4.49E-09
EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF 5.44E-06
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

OAESF3 7.50E-02
OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02

25 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 4.45E-09
1HR 1-SUCCESS 1HR 1 SUCCESS, POWER IS RESTORED AT 1 HOUR 6.32E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

26 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 4.05E-09
DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE 5.96E-03
EFW8P 5.00E-01
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

27 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 3.36E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
CNU 4 CORE IS UNCOVERED AT 4 HOURS (WITH RCS COOLDOWN) 2.83E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

28 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 3.13E-09
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02
OAT2 OPERATOR FAILS TO TERMINATE SI GIVEN SSB 5.20E-03

29 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 3.13E-09
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02
OAT2 OPERATOR FAILS TO TERMINATE SI GIVEN SSB 5.20E-03

30 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 3.06E-09
1HR 1-SUCCESS 1HR 1 SUCCESS, POWER IS RESTORED AT 1 HOUR 6.32E-01
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02-
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

31 %EFWI LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 2.85E-09
D-AV-IFV2030FO AIR-OP FLOW CONTROL IFV-2030FAILS TO OPEN DUE TO LOCAL FLT 1.30E-03
EFWICC-XPP-FRO1 XPP21A, XPP21B FAIL TO RUN BY CCF 1.46E-04
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

32 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 2.50E-09
EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF 5.44E-06
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
Q-SIRWSTLOLOFA NO SAFGUARDS ACTUATION SIGNAL (RWST LO-LO LEVEL) 4.60E-04

33 %SGR STEAM GENERATOR TUBE RUPTURE INITIATING EVENT 1.52E-05 2.28E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
OAESF3 7.50E-02
UAAVIFV3531-FC FAILURE TO CLOSEIFV-3531 WHICH SUPPLIES MD HEADER FLOW 2.00E-03

34 %SGR STEAM GENERATOR TUBE RUPTURE INITIATING EVENT 1.52E-05 2.28E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
OAESF3 7.50E-02
UAAVIFV3536-FC FAILURE TO CLOSEIFV-3536 WHICH SUPPLIES TD HEADER FLOW 2.00E-03

35 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 2.1OE-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
MSIV-CC-FC2 XVM-2801A AND -2801B FAIL DUE TO COMMON CAUSE 6.99E-04
OAESF3 7.50E-02

36 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 2.1OE-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
MSIV-CC-FC3 XVM-2801 B AND -2801 C FAIL DUE TO COMMON CAUSE 6.99E-04
OAESF3 7.50E-02

37 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 2.10E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
MSIV-CC-FC1 XVM-2801A AND -2801B FAIL DUE TO COMMON CAUSE 6.99E-04
OAESF3 7.50E-02

38 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT 4.01E-05 2.1OE-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
MSIV-CC-FC2 XVM-2801A AND -2801B FAIL DUE TO COMMON CAUSE 6.99E-04
OAESF3 7.50E-02

39 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 2.1OE-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
MSIV-CC-FC3 XVM-2801B AND -2801C FAIL DUE TO COMMON CAUSE 6.99E-04
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

OAESF3 7.50E-02
40 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 1.82E-09

DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
DBPMI-XPP21BFR MDP XPP-21B FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02
XPP21AB8 2.50E-01

41 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 1.80E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
MSIV-CC-FC4 XVM-2801A, -2801 B, AND -2801C FAIL DUE TO COMMON CAUSE 5.98E-04
OAESF3 7.50E-02

42 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 1.80E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
MSIV-CC-FC4. XVM-2801A, -2801B, AND -2801C FAIL DUE TO COMMON CAUSE 5.98E-04
OAESF3 7.50E-02

43 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 1.77E-09
DBPTI--XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
EFWICC-XPP-FRO1 XPP21A, XPP21B FAIL TO RUN BY CCF 1.46E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAH 1 OPERATOR FAILS TO ALIGN CCWTO RHR HXs 1.1OE-02
OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL) 1.50E-01

44 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 1.77E-09
D-AV-IFV2030FO AIR-OP FLOW CONTROL IFV-2030FAILS TO OPEN DUE TO LOCAL FLT 1.30E-03
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

45 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 1.62E-09
D-VLVMISPOS-HE HUMAN ERROR FAIL TO RESTORE VALVE SETTINGS AFTER TEST 7.40E-04
EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF 1.46E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

46 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 1.48E-09
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
DBPMI-XPP21BFR MDP XPP-21B FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
DBPT---XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE 5.96E-03
EFW8P 5.OOE-01
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02
XPP21AB 5.OOE-01

47 %EFW1 'LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 1.48E-09
DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
EFWICC-XPP-FRO3 XPP21 B, XPP8 FAIL TO RUN BY CCF 1.21E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

48 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 1.48E-09
DBPMI-XPP21BFR MDP XPP-21B FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
EFWICC-XPP-FRO2 XPP21A, XPP8 FAIL TO RUN BY CCF 1.21E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

49 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 1.40E-09
DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03

SPRING ASSISTED CHECK VALVES XVC-1009A, -1009B, -1009C CCF TO
EFT-CC-SACV-F04 OPEN 1.15E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

50 %LLO LARGE LOCA INITIATING EVENT 1.40E-09 1.40E-09
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00

51 %SLO SMALL LOCA INITIATING EVENT 8.39E-07 1.38E-09
OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02
OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL) 1.50E-01

52 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 1.31E-09
ALLTRIPS-ATWS-PF INITIATORS THAT RESULT IN A PARTIAL FLOW ATWS 1.OOE+00
D-MVSPURSIGNFA DURG TDP OPER SPUR SIGN TO ISLXTIE SUPPL STM CLOSE 2802A&B 6.OOE-04
EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF 1.46E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02
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Cutset Event Cutset
Number Events Description Probability Probability

53 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 1.27E-09
1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
DBPT ---- XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

54 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT 4.01 E-05 1.22E-09
EAAVXVM2801AFC FAILURE TO ISOL MS FLOW FROM SG A, XVM-2801A FAILS TO CLOSE 4.49E-03
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00

HUMAN ERROR FAILURE TO CLOSEEFW FLOW VALVES TO STEAM GEN
UA-FTIFLTSGAHE A 6.80E-03

55 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 1.18E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers 3.OOE-04
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01

56 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 1.1OE-09
DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAH_I OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02
OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL) 1.50E-01

57 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 1.10E-09
DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
EFW-CC-XVC-F16 CV XVC 1014,1016, 1013A, 1013B, 1048A, 1048B FAIL BY CCF 9.01E-06
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

58 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 1.02E-09
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
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Cutset Event Cutset
Number Events Description Probability Probability

ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers 3.OOE-04
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO
XHR 1 RECOVERY AT 1 & 4 HRS 3.65E-01

59 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFVV) SPECIAL INITIATING EVENT 1.OOE+00 1.01 E-09
D-VLVMISPOS-HE HUMAN ERROR FAIL TO RESTORE VALVE SETTINGS AFTER TEST 7.40E-04
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

60 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 9.65E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers 3.OOE-04
CNU 2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN) 3.46E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

61 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATINGEVENT 1.OOE+00 8.85E-10
DBPTI--XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
EFWICC-XPP-FR01 XPP21A, XPP21 B FAIL TO RUN BY CCF 1.46E-04
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAESF3 7.50E-02
OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02

62 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 8.82E-10
DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
ESF-CC-720BU-FOR 1 combination of 2 of 2 7200 VAC buses 1.20E-07
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

63 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 8.73E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
DBPT---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

64 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 8.60E-10
1HR 1-SUCCESS 1HR 1 SUCCESS, POWER IS RESTORED AT 1 HOUR 6.32E-01
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Cutset Event Cutset
Number Events Description Probability Probability

AADG---DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG----DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02

OPERATOR FAILS TO RESTORE EQUIPMENT AFTER SBO & RECOVERY
OAQ 1 OF OFFSITE POWER 2.90E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

65 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 8.46E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START 3.68E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01

66 %EFWl LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 8.16E-10
ALLTRIPS-ATWS-PF INITIATORS THAT RESULT IN A PARTIAL FLOW ATWS 1.OOE+00
D-MVSPURSIGNFA DURG TDP OPER SPUR SIGN TO ISLXTIE SUPPL STM CLOSE 2802A&B 6.OOE-04
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E705
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

67 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 7.28E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG----DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START 3.68E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO
XHR 1 RECOVERY AT 1 & 4 HRS 3.65E-01

68 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 7.18E-10
DBPT---XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE 5.96E-03
EFW8P 5.OOE-01
EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF 1.46E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
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OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02
OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL) 1.50E-01

69 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 7.18E-10
DBPT---XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE 5.96E-03
EFWICC-XPP-FR01 XPP21A, XPP21 B FAIL TO RUN BY CCF 1.46E-04
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAESF3 7.50E-02
OAHI OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02

70 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 7.06E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers 3.OOE-04
CNU 1 CORE IS UNCOVERED AT 14 HOURS (WITH RCS COOLDOWN) 3.99E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
XHR 1-SUCCESS XHR SUCCESS, POWER IS RECOVERED AT 14 HOURS 6.35E-01

71 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 6.90E-10
1HR I FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START 3.68E-03
CNU 2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN) 3.46E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

72 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 6.89E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR_1 RECOVERY AT 1 HR 1.83E-01
AACB ----- DGAFC. DIESEL GENERATORBREAKER FAILS TOCLOSE 3.OOE-03
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01
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73 %LSP LOSS OF OFFSITE POWER INITIATING.EVENT 1.38E-04 6.89E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AACB--XSW1DAFO BUS XSW1DA FEEDER BREAKER FAILS TO OPEN 3.OOE-03
ABDG----DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER " 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01

74 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 6.89E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR,1 RECOVERY AT 1 HR .1.83E-01
AADG----DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABCB----DGBFC DIESEL GENERATOR BREAKER FAILS TOCLOSE 3.OOE-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01

75 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 6.89E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG---DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABCB--XSW1DBFO BUS XSW1DB FEEDER BREAKER FAILS TO OPEN 3.OOE-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01

76 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 6.44E-10
DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
D-AV-IFV2030FO. AIR-OP FLOW CONTROL IFV-2030FAILS TO OPEN DUE TO LOCAL FLT 1.30E-03
DBPMI-XPP21BFR MDP XPP-21B FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02
XPP21AB 5.OOE-01
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Cutset Event Cutset
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77 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.93E-10
1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AACB ----- DGAFC DIESEL GENERATORBREAKER FAILS TOCLOSE 3.OOE-03
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO
XHR 1 RECOVERY AT 1 & 4 HRS 3.65E-01

78 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.93E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AACB--XSW1DAFO BUS XSW1DA FEEDER BREAKER FAILS TO OPEN 3.OOE-03
ABDG----DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO
XHR 1 RECOVERY AT 1 & 4 HRS 3.65E-01

79 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.93E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG----DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABCB ----- DGBFC DIESEL GENERATOR BREAKER FAILS TOCLOSE 3.OOE-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO
XHR 1 RECOVERY AT 1 & 4 HRS 3.65E-01

80 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.93E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABCB--XSW1DBFO BUS XSW1DB FEEDER BREAKER FAILS TO OPEN 3.OOE-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
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Table A-i POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO
XHR 1 RECOVERY AT 1 & 4 HRS 3.65E-01

81 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.92E-10
1HR 1-SUCCESS 1HR 1 SUCCESS, POWER IS RESTORED AT 1 HOUR 6.32E-01
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03

OPERATOR FAILS TO RESTORE EQUIPMENT AFTER SBO & RECOVERY
OAQ 1 OF OFFSITE POWER 2.90E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

82 %ISL INTERFACING SYSTEMS LOCA INITIATING EVENT 7.61 E-09 5.71 E-10
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00
OAESF3 7.50E-02

83 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.63E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT-4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AACB ----- DGAFC DIESEL GENERATORBREAKER FAILS TOCLOSE 3.OOE-03
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
CNU 2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN) 3.46E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

84 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.63E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01.

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AACB--XSW1DAFO BUS XSW1DA FEEDER BREAKER FAILS TO OPEN 3.OOE-03
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN) 3.46E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

85 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.63E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABCB ----- DGBFC DIESEL GENERATOR BREAKER FAILS TOCLOSE 3.OOE-03
CNU 2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN) 3.46E-01
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

86 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.63E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABCB--XSW1DBFO BUS XSW1DB FEEDER BREAKER FAILS TO OPEN 3.OOE-03
CNU 2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN) 3.46E-01

SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

87 %VRP REACTOR VESSEL RUPTURE INITIATING EVENT 5.59E-10 5.59E-10
88 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 5.50E-10

DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05

ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit) 1.OOE+00

NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

OAESF3 7.50E-02
OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02

89 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 5.44E-10
EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF 5.44E-06

F-CVXVC08926FO XVC-8926 FAILS TO OPEN 1.OOE-04

NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

90 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.15E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

AADG---DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02

ABDG----DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02

DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE 5.96E-03 ,

EFW8P 5.OOE-01

SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

91 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.05E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR - 1.83E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02

BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START 3.68E-03

WCAP-16294-NP-A
Revision I

June 2010



A-18

Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

CNU_1 CORE IS UNCOVERED AT 14 HOURS (WITH RCS COOLDOWN) 3.99E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
XHR 1-SUCCESS XHR SUCCESS, POWER IS RECOVERED AT 14 HOURS 6.35E-01

92 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.00E+00 5.02E-10
DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS 8.13E-03
DBPM--XPP21BFS MDP XPP-21B FAILS TO START DUE TO LOCAL FAULTS 1.12E-03
DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
EFW21 P 5.OOE-01
NOSBO-FLAG NO STATION. BLACKOUT SEQUENCE MARKER 1.OOE+00
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA)) 1.50E-02

93 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 5.01E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01
AADG----DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02

OPERATOR FAILS TO RESTORE EQUIPMENT AFTER SBO & RECOVERY
OAQ 1 OF OFFSITE POWER 2.90E-03
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.00E+00

94 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFWV) SPECIAL INITIATING EVENT 1.OOE+00 4.94E-10
DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE 7.35E-03
EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF 1.46E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
Q-SIRWSTLOLOFA NO SAFGUARDS ACTUATION SIGNAL (RWST LO-LO LEVEL) 4.60E-04

95 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 4.89E-10
1HR 1-SUCCESS 1HR_1 SUCCESS, POWER IS RESTORED AT 1 HOUR 6.32E-01
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02
OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL) 1.50E-01
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

96 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 4.73E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1 HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
ACP-CC-INV-FOR 1 combination of 2 of 2 Inverters 1.20E-04
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Table A-I POS 3 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO

XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01
97 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 4.69E-10

EFWICC-XPP-FR04 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF 5.44E-06
HPI-CC-PM43-FS 1 combination of 2 of 2 pumps 8.62E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

98 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.38E-04 4.57E-10
1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR 3.68E-01

FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO
4HR 1 RECOVERY AT 1 HR 1.83E-01
ACP-CC-DGOKR-FC 1 combination of 2 of 2 DG output breakers 1.16E-04
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER 1.OOE+00

FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO
XHR 2 RECOVERY AT 1 & 4 HRS 4.24E-01

99 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 4.46E-10
DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE 5.96E-03

EFW8P 5.OOE-01
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02
OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL) 1.50E-01

100 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT 1.OOE+00 4.46E-10
DBPT---XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE 5.96E-03
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05
ESF-CC-DRIC-FOR- 1 combination of 2 of 2 cards (driver circuit) 1.00E+00
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
OAESF3 7.50E-02
OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs 1.1OE-02E H Total CDP 5.43E-07
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Table A-2 POS 4 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

1 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 6.64E-07
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

2 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 3.50E-07
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1OE-01
SIPOS4HE OPERATOR ACTION TO ACTUATE HPSI 4.1 OE-03

3 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 3.35E-07
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01

4 %DIL BORON DILUTION EVENT IN POS 4 4.20E-03 3.12E-07
OAE 1 OPERATOR FAILS TO IMPLEMENT EMERGENCY BORATION 3.1OE-04
POS4OADILTM OPERATOR FAILS TO TERMINATE DILUTION EVENT 5.OOE-04

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO IMPLEMENT
OAE 1D EMERGENCY BORATION 4.80E+02

5 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.36E-07
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

RHR PUMPS XPP-31A & B CCF FAIL TO RUN FOR LOSS OF RHR INIT
POS4CC-PM31-FR EVENT 2.27E-04

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

6 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 2.30E-07
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01
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Table A-2 POS 4 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

7 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 2.12E-07
POS4OAISOLEAK OPERATOR ACTION TO ISOLATE LEAK 1.OOE-02
SIPOS4HE OPERATOR ACTION TO ACTUATE HPSI 4.1 OE-03
SIPOS4HE-D DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE HPSI 3.70E+01

8 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.1OE-07
CBPM---XPP1 BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAIA OPERATOR FAILS TO.CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D2 PORV 2.50E+02

9 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 9.65E-08
CAMVXVB9503AFO MOTOR-OPERATED VALVE XVB-9503A FAILS TO OPEN 6.16E-04
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03

D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

10 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 9.65E-08
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
IAMVXVG881 1AFO VALVE FAILS TO OPEN 6.16E-04
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

11 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 9.65E-08
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
IAMVXVG8812AFO VALVE FAILS TO OPEN 6.16E-04
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
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Table A-2 POS 4 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

12 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 9.31E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OARHRREC-L RHR RECOVERY DURING BLEED AND FEED 1.00E-01

RHR PUMPS XPP-31A & B CCF FAIL TO RUN FOR LOSS OF RHR INIT
POS4CC-PM31-FR EVENT 2.27E-04

13 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 6.OOE-08
ESF-CC-720BU-FOR 1 combination of 2 of 2 7200 VAC buses 1.20E-07
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

14 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 5.89E-08
CBPM---XPPIBHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
GAPMXPP0031AFS XPP-31A FAILS TO START 3.76E-04
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

15 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 4.61 E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO01 XVG881 1A, XVG881 1 B FAIL TO OPEN BY CCF 4.44E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

16 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 4.61E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO03 XVG881 1A, XVG8812B FAIL TO OPEN BY CCF 4.44E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

17 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 4.61 E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
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Cutset Event Cutset
Number Events Description Probability Probability

LPR-CCMVFO08 XVG8811B, XVG8812A FAIL TO OPEN BY CCF 4.44E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

18 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 4.61E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO1 1 XVG8812A, XVG8812B FAIL TO OPEN BY CCF 4.44E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

19 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.32E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

RHR PUMPS XPP-31A & B CCF FAIL TO RUN FOR LOSS OF RHR INIT
POS4CC-PM31-FR EVENT 2.27E-04

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE [AS TO
OAIA-D3 PORV 3.10E+00

20 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 3.16E-08
OAR2 OPERATOR FAILS TO ALIGN FOR LP CL RECIRCULATION 3.70E-04
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1OE-01

21 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.05E-08
CAMVXVB9503AFO MOTOR-OPERATED VALVE XVB-9503A FAILS TO OPEN 6.16E-04
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D2 PORV 2.50E+02

22 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.05E-08
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
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IAMVXVG8811AFO VALVE FAILS TO OPEN 6.16E-04
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D2 PORV 2.50E+02

23 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.05E-08
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
IAMVXVG8812AFO VALVE FAILS TO OPEN 6.16E-04
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D2 PORV 2.50E+02

24 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.82E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
LPR-CCMVFO04 XVG881 1A, XVG881 1B, XVG8812A FAIL TO OPEN BY CCF 2.71 E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.O0E-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

25 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.82E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO05 XVG881 1A, XVG881 18, XVG8812B FAIL TO OPEN BY CCF 2.71 E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

26 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 2.82E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO06 XVG8811A, XVG8812A, XVG8812B FAIL TO OPEN BY CCF 2.71 E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-O01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01 .
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Cutset Event Cutset
Number Events Description Probability Probability

27 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.82E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO10 XVG881IB, XVG8812A, XVG8812B FAIL TO OPEN BY CCF 2.71E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

28 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.47E-08
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
HPR-CC-PM31-FS 1 combination of 2 of 2 pumps 2.38E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

29 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 2.11E-08
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START 3.68E-03
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01

30 %LRHR LOSS OF RHR INITIATING EVENT .1.OOE+00 1.86E-08
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
GAPMXPP0031AFS XPP-31A FAILS TO START 3.76E-04
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE MAS TO
OAIA-D2 PORV 2.50E+02

31 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 1.48E-08
ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers 3.OOE-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01
PWRRECD FAILURE TO RESET BREAKER 5.OOE-01

32 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 1.20E-08
ESF-CC-720BU-FOR 1 combination of 2 of 2 7200 VAC buses 1.20E-07

WCAPý16294-NP-A
Revision I

June 2010



A-26

Table A-2 POS 4 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

OARHRREC-L RHR RECOVERY DURING BLEED AND FEED .OOE-01
33 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 1.18E-08

ACP-CC-INV-FOR 1 combination of 2 of 2 Inverters 1.20E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01

34 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 1.06E-08
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05

OPERATOR FAILS TO ALIGN CCW TO RHR HXs (NORMAL TRANSITION IN
OAH lIE MODE 4) 1.17E-03
OARHRREC-L RHR RECOVERY DURING BLEED AND FEED 1.00E-01

35 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 9.34E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.11OE-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03
POS4XPPOO31BFR RHR PUMP XPP-31B FAILS TO RUN FOR LOSS OF RHR INIT EVENT 2.12E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

36 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 8.62E-09
AACB ----- DGAFC DIESEL GENERATORBREAKER FAILS TOCLOSE 3.OOE-03
ABDG----DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01
PWRRECD FAILURE TO RESET BREAKER 5.OOE-01

37 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 8.62E-09
AACB--XSW1DAFO BUS XSW1DA FEEDER BREAKER FAILS TO OPEN 3.OOE-03
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01
PWRRECD FAILURE TO RESET BREAKER 5.O0E-01

38 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 8.62E-09
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABCB----DGBFC, DIESEL GENERATOR BREAKER FAILS TOCLOSE 3.OOE-03

____ NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
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Cutset Event Cutset
Number Events Description Probability Probability

POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.00E-01
PWRRECD FAILURE TO RESET. BREAKER 5.00E-01

39 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 8.62E-09
AADG----DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABCB--XSW1DBFO BUS XSW1DB FEEDER BREAKER FAILS TO OPEN 3.00E-03
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.00E-01
PWRRECD FAILURE TO RESET BREAKER 5.OOE-01

40 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 8.54E-09
F-CVXVC08926FO XVC-8926 FAILS TO OPEN 1.OOE-04
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.10E-01

41 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 8.27E-09
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFS DIESEL GENERATORFAILS TO START DUE TO RANDOM FAULTS 1.44E-03
NOSBO-FLAG NO STATION BLACKQUT SEQUENCE MARKER 1.00E+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.00E-01

42 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 8.27E-09
AADG ----- DGAFS DIESEL GENERATORFAILS TO START DUE TO RANDOM FAULTS 1.44E-03
ABDG----DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.00E+00 ._ _

POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01
43 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 7.52E-09

AACT-XSW1DA1OP 7200/480 VAC TRANSFORMER FAILS DURING OPERATION 4.80E-05
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.00E-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

44 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 7.52E-09.
AACT-XSW1DA2OP 7200/480 VAC TRANSFORMER FAILS DURING OPERATION 4.80E-05
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
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Cutset Event Cutset
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OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND

OAB2-HS-D2 BLEED 1.40E+03
45 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 7.36E-09

HPI-CC-PM43-FS 1 combination of 2 of 2 pumps 8.62E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 OE-01

46 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 6.96E-09
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
LPR-CCMVFO02 XVG881 1A, XVG8812A FAIL TO OPEN BY CCF 4.44E-05
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

47 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 6.64E-09
HPR-CC-PM31-FR 1 combination of 2 of 2 pumps 7.77E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 OE-01

48 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 6.49E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO01 XVG881 1A, XVG8811 B FAIL TO OPEN BY CCF 4.44E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D3 PORV 3.1OE+00

49 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 6.49E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
LPR-CCMVFO03 XVG881 1A, XVG8812B FAIL TO OPEN BY CCF 4.44E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D3 PORV 3.1OE+00

50 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 6.49E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
LPR-CCMVFO08 XVG8811 B, XVG8812A FAIL TO OPEN BY CCF 4.44E-05
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OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D3 PORV 3.1 0E+00

51 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 6.49E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
LPR-CCMVFO1 1 XVG8812A, XVG8812B FAIL TO OPEN BY CCF 4.44E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.O0E-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE [AS TO
OAIA-D3 PORV 3.1OE+00

52 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 5.71 E-09
ACP-CC-DGOKR-FC 1 combination of 2 of 2 DG output breakers 1.16E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.00E-01
PWRRECD FAILURE TO RESET BREAKER 5.OOE-01

53 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 5.49E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO07 XVG8811A, XVG8811 B, XVG8812A, XVG8812B FAIL TO OPEN BY CCF 5.28E-06
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

54 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 4.92E-09
ACP-CC-7248T-SO 1 combination of 2 of 2 7200/480 transformers 2.40E-06
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

55 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 4.08E-09
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
ACP-CC-TRFM-FOR 1 combination of 2 of 2 transformers 2.40E-06
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

56 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.96E-09
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D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO04 XVG8811A, XVG8811B, XVG8812A FAIL TO OPEN BY CCF 2.71 E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D3 PORV 3.1OE+00

57 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.96E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO05 XVG8811A, XVG8811B, XVG8812B FAIL TO OPEN BY CCF 2.71 E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D3 PORV 3.1OE+00

58 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.96E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO06 XVG8811A, XVG8812A, XVG8812B FAIL TO OPEN BY CCF 2.71 E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D3 PORV 3.1OE+00

59 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.96E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
LPR-CCMVFO10 XVG8811 B, XVG8812A, XVG8812B FAIL TO OPEN BY CCF 2.71 E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D3 PORV 3.10E+00

60 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 3.79E-09
LPR-CCMVFO01 XVG8811A, XVG8811B FAIL TO OPEN BY CCF 4.44E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 OE-01

61 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 3.79E-09
LPR-CCMVFO03 XVG8811A, XVG8812B FAIL TO OPEN BY CCF 4.44E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 OE-01

62 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 3.79E-09
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LPR-CCMVFO08 XVG8811B, XVG8812A FAIL TO OPEN BY CCF 4.44E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.10E-01

63 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 3.79E-09
LPR-CCMVFO11 XVG8812A, XVG8812B FAIL TO OPEN BY CCF 4.44E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 OE-01

64 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 3.76E-09
AACBXMC1DA2YCO 480 VAC BREAKER TRANSFERS OPEN DURING OPERATION 2.40E-05
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

65 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 3.76E-09
AACB-XSW1DA1CO 480 VAC BREAKER TRANSFERS OPEN DURING OPERATION 2.40E-05

CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.00E-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

66 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.76E-09
AACB-XSW1 DA2CO 480 VAC BREAKER TRANSFERS OPEN DURING OPERATION 2.40E-05

CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03

OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.00E-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D2 BLEED 1.40E+03

67 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 3.76E-09
AACB--XSW1EACO 7200 VAC BKR XSW1 EA XFERS OPEN DURING OPS 2.40E-05
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03

OAB2-HS INITIATE FEED AND BLEED 1.30E-02
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OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND

OAB2-HS-D2 BLEED 1.40E+03
68 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.69E-09

D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OARHRREC-L RHR RECOVERY DURING BLEED AND FEED 1.OOE-01
POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03
POS4XPP0031BFR RHR, PUMP XPP-31B FAILS TO RUN FOR LOSS OF RHR INIT EVENT 2.12E-03

69 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 3.54E-09
AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
BBMVXVB3116BFO LOCAL FAULTS OF MOTOR-OPERATED VALVE XVB-3116B 6.16E-04
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01

70 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 3.48E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
HPR-CC-PM31-FS 1 combination of 2 of 2 pumps 2.38E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE [AS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D3 PORV 3.1OE+00

71 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.81 E-09
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
ACP-CC-TRFM-FOR 1 combination of 2 of 2 transformers 2.40E-06
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

72 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.71E-09
CBMVXVB9503BFO MOTOR-OPERATED VALVE XVB-9503B FAILS TO OPEN 6.16E-04
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

73 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.71 E-09
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Cutset Event Cutset

Number Events Description Probability Probability

D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
IBMVXVG8811BFO VALVE FAILS TO OPEN 6.16E-04
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
POS4XPP0O31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

74 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.71E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
IBMVXVG8812BFO VALVE FAILS TO OPEN 6.16E-04
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.00E-01
POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

75 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 2.56E-09
HPR-CCMVFO03 XVG8706A, XVG8706B, XVG8885 FAIL BY CCF 3.OOE-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 OE-01

76 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.45E-09
CBPM---XPP1BFS PUMP XPP-1B FAILS TO START 5.55E-04
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02

OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
POS4XPP0O31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

77 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 2.38E-09
AACT-XSW1DA1OP 7200/480 VAC TRANSFORMER FAILS DURING OPERATION 4.80E-05
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02

OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO

OAIA-D2 PORV 2.50E+02
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Table A-2 POS 4 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

78 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.38E-09
AACT-XSW1DA2OP 7200/480 VAC TRANSFORMER FAILS DURING OPERATION 4.80E-05
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1 B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.00E-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO
OAIA-D2 PORV 2.:. 2.50E+02

79 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 2.31 E-09
LPR-CCMVFO04 XVG8811A, XVG8811 B, XVG8812A FAIL TO OPEN BY CCF 2.71E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1OE-01

80 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 2.31 E-09
LPR-CCMVFO05 XVG8811A, XVG8811B, XVG8812B FAIL TO OPEN BY CCF 2.71 E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 OE-01

81 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 2.31 E-09
LPR-CCMVFO06 XVG8811A, XVG8812A, XVG8812B FAIL TO OPEN BY CCF 2.71 E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.10E-01

82 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 2.31E-09
LPR-CCMVFO10 XVG8811B, XVG8812A, XVG8812B FAIL TO OPEN BY CCF 2.71 E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 0E-01

83 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 2.20E-09
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B 4.20E-03
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
LPR-CCMVFO02 XVG881 1A, XVG8812A FAIL TO OPEN BY CCF 4.44E-05
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV 2.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE [AS TO
OAIA-D2 PORV 2.50E+02

84 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 2.06E-09
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start 9.07E-05
OARHRREC-L RHR RECOVERY DURING BLEED AND FEED 1.OOE-01

RHR PUMPS XPP-31A & B CCF FAILTO RUN FOR LOSS OF RHR INIT
POS4CC-PM31-FR EVENT 2.27E-04

85 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 2.04E-09
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Table A-2 POS 4 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
ESF-CC-720BK-SO 1 combination of 2 of 2 7200 VAC feed breakers 1.20E-06
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

86 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 2.03E-09
HPR-CC-PM31-FS 1 combination of 2 of 2 pumps 2.38E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1 OE-01

87 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 1.94E-09
HPHLRCCMVFO07 XVG8884, XVG8886, XVG8706A, XVG8706B FAIL BY CCF 2.27E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1OE-01

88 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 1.94E-09
HPI-CCMVFO07 LCV115B, LCV115D, XVG8801A, XVG8801B FAIL BY CCF 2.27E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.1OE-01

89 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4 1.40E-04 1.94E-09
HPR-CCMVFC07 LCV115B, LCV115D, XVG8809A, XVG8809B FAIL BY CCF 2.27E-05
POS41SOLEAK POS 4 LEAK NOT ISOLABLE 6.10E-01

90 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 1.66E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03

OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
SWS-CC-STR-BL04 TRAVELING SCREENS XRS-2A, 2B, 2C FAIL BY CCF 1.60E-06

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

91 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 1.66E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
GBPMXPP0031BFS XPP-31B FAILS TO START 3.76E-04
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03
DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND

OAB2-HS-D4 BLEED' 3.90E+01
92 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 1.64E-09

CCW-CCPMFR04 XPP1A, XPP1B, XPP1C FAIL TO RUN BY CCF 1.58E-06
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Table A-2 POS 4 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

93 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 1.57E-09
CBPM---XPP1BFR PUMP XPP-1B FAILS TO RUN - RANDOM 3.55E-04
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.10E-03
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01
POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT 4.24E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

94 %LRHR LOSS OF RHR INITIATING EVENT 1.00E+00 1.40E-09
ACP-CC-DG-FR 1 combination of 2 of 2 DGs 2.34E-03
ESF-CC-720BK-SO 1 combination of 2 of 2 7200 VAC feed breakers 1.20E-06
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
OARHRREC FAILURE TO RECOVER RHR 5.00E-01

95 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 1.39E-09
EFW-CC-XPP-FRO1 XPP21A, XPP21B FAIL TO RUN BY CCF 1.19E-05

OPERATOR FAILS TO ALIGN CCW TO RHR HXs (NORMAL TRANSITION IN
OAH_lIE MODE 4) 1.17E-03
OARHRREC-L RHR RECOVERY DURING BLEED AND FEED 1.O0E-01

96 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 1.38E-09
AADG----DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS 5.83E-02
ABIV-XIT59030P INVERTER XIT-5903 FAILS DURING OPERATION 2.40E-03
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
NVERT1 1.OOE-01
POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01

97 %LSP LOSS OF OFFSITE POWER INITIATING EVENT 1.97E-04 1.38E-09
AAIV-XIT5901OP INVERTER XIT-5901 FAILS DURING OPERATION 2.40E-03
ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS 5.83E-02
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER 1.OOE+00
NVERT1 1.OOE-01
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Table A-2 POS 4 Top 100 Cutsets

Cutset Event Cutset
Number Events Description Probability Probability

POS4PWRREC POWER NOT RECOVERED IN 2 HOURS 5.OOE-01

98 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 1.36E-09
CAMVXVB9503AFO MOTOR-OPERATED VALVE XVB-9503A FAILS TO OPEN 6.16E-04

D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03

OAB2-HS INITIATE FEED AND BLEED 1.30E-02

OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

POS4XPPOO31BFR RHR PUMP XPP-31B FAILS TO RUN FOR LOSS OF RHR INIT EVENT 2.12E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

99 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 1.36E-09
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03

IAMVXVG8811AFO VALVE FAILS TO OPEN 6.16E-04

OAB2-HS INITIATE FEED AND BLEED 1.30E-02

OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

POS4XPPOO31BFR RHR PUMP XPP-31B FAILS TO RUN FOR LOSS OF RHR INIT EVENT 2.12E-03
DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND

OAB2-HS-D4 BLEED 3.90E+01
100 %LRHR LOSS OF RHR INITIATING EVENT 1.OOE+00 1.36E-09

D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS 4.1OE-03
IAMVXVG8812AFO VALVE FAILS TO OPEN 6.16E-04
OAB2-HS INITIATE FEED AND BLEED 1.30E-02
OARHRREC FAILURE TO RECOVER RHR 5.OOE-01

POS4XPPOO31BFR RHR PUMP XPP-31B FAILS TO RUN FOR LOSS OF RHR INIT EVENT 2.12E-03

DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND
OAB2-HS-D4 BLEED 3.90E+01

Total CDP 3.89E-06
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APPENDIX B
MARKED-UP TECHNICAL SPECIFICATIONS AND BASES

The marked-up Technical Specifications are from TSTF-432 in Technical Specifications Task Force letter
TSTF-09-25, December 22, 2009.
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WOG-164, Rev. 0 TSTF-432, Rev. 0

Technical Specification Task Force
Improved Standard Technical Specifications Change Traveler

Change in Technical Specifications End States (WCAP-16294)

NUJREGs Affected: E 1430 W 1431 D] 1432 D] 1433 E 1434

Classification 1) Technical Change Recommended for CLIIP?: Yes

Correction or Improvement: Improvement NRC Fee Status: Exempt

Benefit: Shortens Outages

Industry Contact: Ken Schrader, (805) 545-4328, kjse@pge.com

See Attached.

Revision History

OG Revision 0 Revision Status: Active

Revision Proposed by: WOG

Revision Description:
Original Issue.

Owners Group Review Information
Date Originated by OG: 25-Nov-09

Owners Group Comments
(No Comments)

Owners Group Resolution: Approved Date: 14-Dec-09

TSTF Review Information

TSTF Received Date: 25-Nov-09 Date Distributed for Review 14-Dec-09

OG Review Completed: W BWOG [] WOG 7] CEOG M] BWROG

TSTF Comments:

(No Comments)

TSTF Resolution: Approved Date: 22-Dec-09

NRC Review Information

NRC Received Date: 22-Dec-09

Affected Technical Specifications
Ref. 3.3.2 Bases ESFAS Instrumentation

22-Dec-09
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Action 3.3.2,B

Action 3.3.2,B Bases

Action 3.3.20C

Action 3.3.2.C Bases

Action 3.3.2.D Bases

Action 3.3.2.E Bases

Action 3.3.2.G Bases

Action 3.3.2.H Bases

Action 3.3.2.1 Bases

Action 3.3.2.J Bases

Action 3.3.2.K

Action 3.3.2.K Bases

SR 3.3.2.2 Bases

SR 3.3.2.4 Bases

SR 3.3.2.5 Bases

SR 3.3.2.10 Bases

Ref. 3.3.7 Bases

Action 3.3.7.C

Action 3.3.7.C Bases

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

ESFAS Instrumentation

Control Room Emergency Filtration System Actuation
Instrumentation

Control Room Emergency Filtration System Actuation
Instrumentation

Control Room Emergency Filtration System Actuation
Instrumentation

Control Room Emergency Filtration System Actuation
Instrumentation

Control Room Emergency Filtration System Actuation
Instrumentation

Fuel Building Air Cleanup System Actuation Instrumentation

Fuel Building Air Cleanup System Actuation Instrumentation

Fuel Building Air Cleanup System Actuation Instrumentation

RCS Operational Leakage

SR 3.3.7.5 Bases

SR 3.3.7.6 Bases

Ref. 3.3.8 Bases

Action 3.3.8.D

Action 3.3.8.D Bases

Ref. 3.4.13 Bases
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Action 3.4.13.B

Action 3.4.13.B Bases

SR 3.4.13.2 Bases

Ref. 3.4.14 Bases

Action 3.4.14.B

Action 3.4.14.B Bases

SR 3.4.14.1 Bases

Ref. 3.4.15 Bases

Action 3.4.15.E

Action 3.4.15.E Bases

Ref. 3.5.3 Bases

RCS Operational Leakage

RCS Operational Leakage

RCS Operational Leakage

RCS Pressure Isolation Valve Leakage

RCS Pressure Isolation Valve Leakage

RCS Pressure Isolation Valve Leakage

RCS Pressure Isolation Valve Leakage

RCS Leakage Detection Instrumentation

RCS Leakage Detection Instrumentation

RCS Leakage Detection Instrumentation

Emergency Core Cooling System - Shutdown

Change Description: Deleted

Emergency Core Cooling System - Shutdown

Emergency Core Cooling System - Shutdown

Emergency Core Cooling System - Shutdown

Change Description: Deleted

Action

Action

Action

3.5.3.A

3.5.3.A Bases

3.5.3.B

Action 3.5.3.B Bases Emergency Core Cooling System - Shutdown

Change Description: Deleted

Action 3.5.3.C Emergency Core Cooling System - Shutdown

Change Description: Deleted

Action 3.5.3.C Bases Emergency Core Cooling System - Shutdown

Change Description: Deleted

Ref. 3.5.4 Bases Refueling Water Storage Tank

Action 3.5.4.C Refueling Water Storage Tank

Action 3.5.4.C Bases Refueling Water Storage Tank

Ref. 3.6.6B Bases Containment Spray and Cooling Systems (Atmospheric and
Dual)

Ref. 3.6.6A Bases Containment Spray and Cooling Systems (Atmospheric and
Dual)

Ref. 3.6.6C Bases Containment Spray System (Ice Condenser)

Ref. 3.6.6D Bases Quench Sorav System (Subatmospheric)

22-Dec-09
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Ref. 3.6.6E Bases Recirculation Spray System (Subatmospheric)

Action 3.6.6A.B Containment Spray and Cooling Systems (Atmospheric and
Dual)

Action 3.6.6C.B Containment Spray System (Ice Condenser)

Action 3.6.6D.B Quench Spray System (Subatmospheric)

Action 3.6.6A.B Bases Containment Spray and Cooling Systems (Atmospheric and
Dual)

Action 3.6.6C.B Bases Containment Spray System (Ice Condenser)

Action 3.6.6D.B Bases Quench Spray System (Subatmospheric)

Action 3.6.6A.E Containment Spray and Cooling Systems (Atmospheric and
Dual)

Action 3.6.6A.E Bases Containment Spray and Cooling Systems (Atmospheric and
Dual)

Action 3.6.6B.F Containment Spray and Cooling Systems (Atmospheric and
Dual)•

Action 3.6.6E.F Recirculation Spray System (Subatmospheric)

Action 3.6.6B.F Bases Containment Spray and Cooling Systems (Atmospheric and
Dual)

• Action 3.6.6E.F Bases Recirculation Spray System (Subatmospheric)

SR 3.6.6C.2 Bases Containment Spray System (Ice Condenser)

SR 3.6.6D.2 Bases Quench Spray System (Subatmospheric)

SR 3.6.6.4 Bases Containment Spray and Cooling Systems (Atmospheric and
Dual)

Ref. 3.6.68.4 Bases Containment Spray and Cooling Systems (Atmospheric and
Dual)

SR 3.6.6E.5 Bases Recirculation Spray System (Subatmospheric)

Ref. 3.6.7 Bases Spray Additive System (Atmospheric, Subatmospheric, Ice
Condenser, and Dual)

Action 3.6.7.B Spray Additive System (Atmospheric, Subatmospheric, Ice
Condenser, and Dual)

Action 3.6.7.B Bases Spray Additive System (Atmospheric, Subatmospheric, Ice
Condenser, and Dual)

Ref. 3.6.11 Bases Iodine Cleanup System (Atmospheric and Subatmospheric)

Action 3.6.11 .B Iodine Cleanup System (Atmospheric and Subatmospheric)

22-Dec-09
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Action 3.6.11.B Bases

Ref. 3.6.12 Bases

Action 3.6.12.B

Action 3.6.12.B Bases

SR 3.6.12.1 Bases

Action 3.6.13.8

Action 3.6.13.B Bases

Ref. 3.6.14 Bases

Action. 3.6.14.B

Action 3.6.14.B Bases

Ref. 3.6.18 Bases

Action 3.6.18.C

Action

LCO 3

Ref. 3

Action

Action

3.6.18.C Bases

.7.5 Bases

.7.7 Bases

3.7.7.B

3.7.7.8 Bases

Iodine Cleanup System (Atmospheric and Subatmospheric)

Vacuum Relief Valves (Atmospheric and Ice Condenser)

Vacuum Relief Valves (Atmospheric and Ice Condenser)

Vacuum Relief Valves (Atmospheric and Ice Condenser)

Vacuum Relief Valves (Atmospheric and Ice Condenser)

Shield Building Air Cleanup System (Dual and Ice Condenser)

Shield Building Air Cleanup System (Dual and Ice Condenser)

Air Return System (Ice Condenser)

Air Return System (Ice Condenser)

Air Return System (Ice Condenser)

Containment Recirculation Drains (Ice Condenser)

Containment Recirculation Drains (Ice Condenser)

Containment Recirculation Drains (Ice Condenser)

Auxiliary Feedwater System

Component Cooling Water System

Component Cooling Water System

Component Cooling Water System

Service Water System

Service Water System

Service Water System

Ultimate Heat Sink

Ultimate Heat Sink

Ultimate Heat Sink

Control Room Emergency Filtration System

Control Room Emergency Filtration System

Control Room Emergency Filtration System

Control Room Emergency Filtration System

Ref. 3.7.8 Bases

Action 3.7.8.8

Action 3.7.8.8 Bases

Ref. 3.7.9 Bases

Action 3.7.9.C

Action 3.7.9.C Bases

Ref. 3.7.10 Bases

Action 3.7.10.C

Action 3.7.10.C Bases

SR 3.7.10.3 Bases

22-Dec-09
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SR 3.7.10.4 Bases

SR 3.7.10.10 Bases

Ref. 3.7.11 Bases

Action 3.7.11.B

Action 3.7.11.B Bases

Ref. 3.7.12 Bases

Action 3.7.12.C

Action 3.7.12.C Bases

SR 3.7.12.4 Bases

Ref. 3.7.13 Bases

Ref. 3.7.13 Bases

Action 3.7.13.C

Action 3.7.13.C Bases

SR 3.7.13.3 Bases

SR 3.7.13.4 Bases

SR 3.7.13.5 Bases

SR 3.7.13.5 Bases

Ref. 3.7.14 Bases

Action 3.7.14.C

Action 3.7.14.C Bases

SR 3.7.14.3 Bases

SR 3.7.14.4 Bases

SR 3.7.14.5 Bases

Ref. 3.8.1 Bases

Action 3.8.1.G

Action 3.8.1.G Bases

SR 3.8.1.5 Bases

Control Room Emergency Filtration System

Control Room Emergency Filtration System

Control Room Emergency Air Temperature Control System

Control Room Emergency Air Temperature Control System

Control Room Emergency Air Temperature Control System

ECCS Pump Room Exhaust Air Cleanup System

ECCS Pump Room Exhaust Air Cleanup System

ECCS Pump Room Exhaust Air Cleanup System

ECCS Pump Room Exhaust Air Cleanup System

Fuel Building Air Cleanup System

Fuel Building Air Cleanup System

Fuel Building Air Cleanup System

Fuel Building Air Cleanup System

Fuel Building Air Cleanup System

Fuel Building Air Cleanup System

Fuel Building Air Cleanup System

Fuel Building Air Cleanup System

Penetration Room Exhaust Air Cleanup System

Penetration Room Exhaust Air Cleanup System

Penetration Room Exhaust Air Cleanup System

Penetration Room Exhaust Air Cleanup System

Penetration Room Exhaust Air Cleanup System

Penetration Room Exhaust Air Cleanup System

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

22-Dec-09
Traveler Rev. 3. Copyright (C) 2006, EXCEL Services Corporation. Use by EXCEL Services associates, utility clients, and the U.S. Nuclear
Regulatory Commission is granted. All other use without written permission is prohibited.
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SR 3.8.1.6 Bases

SR 3.8.1.9 Bases

SR 3.8.1.10 Bases

SR 3.8.1.11 Bases

SR 3.8.1.14 Bases

SR 3.8.1.15 Bases

SR 3.8.1.16 Bases

SR 3.8.1.17 Bases

SR 3.8.1.18 Bases

SR 3.8.1.20 Bases

Ref. 3.8.4 Bases

Action 3.8.4.D

Action 3.8.4.D Bases

SR 3.8.4.1 Bases

SR 3.8.4.2 Bases

SR 3.8.4.3 Bases

Ref. 3.8.7 Bases

Action 3.8.7.B

Action 3.8.7.B Bases

Ref. 3.8.9 Bases

Action 3.8.9.D

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

AC Sources - Operating

DC Sources - Operating

DC Sources - Operating

DC Sources - Operating

DC Sources - Operating

DC Sources - Operating

DC Sources - Operating

Inverters - Operating

Inverters - Operating

Inverters - Operating

Distribution Systems - Operating

Distribution Systems - Operating

Action 3.8.9.D Bases Distribution Systems - Operating

22-Dec-09
Traveler Rev. 3. Copyright (C) 2006, EXCEL Services Corporation. Use by EXCEL Services associates, utility clients, and the U.S. Nuclear
Regulatory Commission is granted. All other use without written permission is prohibited.
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1.0 Description

WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes to Tech Spec
Required Action Endstates for Westinghouse NSSS PWRs," (Ref. 1) evaluated the
endstates in which the Technical Specification Actions require the unit to be placed if the
Required Actions and associated Completion Times are not met. The Technical
Specifications contained in NUREG-1431, "Standard Technical Specifications
Westinghouse Plants," Revision 3 (Ref. 2), were reviewed to determine the proposed
changes to the Required Action endstates. The endstates currently required by the
Technical Specifications are defined based on transitioning the unit to a Mode or other
specified condition in the Applicability in which the Technical Specification Limiting
Condition for Operation (LCO) is not applicable. Mode 5 is the current endstate for
LCOs that are applicable in Modes 1 through 4.

The risk of the transition from Mode 1 to Mode 4 or Mode 5 depends on the equipment
that is operable. For example, the transition from Mode 4 to Mode 5 can introduce
additional risk since it is required to realign the unit from steam generator cooling to
residual heat removal, or shutdown cooling. During this realignment, there is an
increased potential for loss of shutdown cooling and loss of inventory events, which is
reflected in the plant risk calculated using Probabilistic Risk Assessment (PRA). In
addition, decay heat removal following a loss of offsite power event in Mode 5 is
dependant on Emergency AC power, whereas, in Mode 4 the turbine-driven auxiliary
feedwater pump is available without relying on Emergency AC power. Therefore,
transitioning to Mode 5 may not always be the appropriate endstate from a risk
perspective.

WCAP-16294-NP-A, Rev. 1 evaluates and identifies the appropriate endstate for a
number of Technical Specification Required Actions based on the risk of transitioning the
unit from Mode 1 to the lower Modes. Mode 4 is justified as an acceptable alternate
endstate to Mode 5.

A risk-informed approach, consistent with Regulatory Guides 1.174 and 1.177
(References 3 and 4, respectively) was used to perform the endstate evaluation. The risk
associated with the transition from Mode 1 to Modes 4 and 5, and then returning to Mode
1 operation, is assessed both qualitatively and quantitatively. In addition to assessing the
risk impact, the impacts on defense-in-depth and safety margins are also considered.

2.0 Proposed Changes

The Technical Specification Required Action endstates evaluated for the endstate change
are contained in NUREG- 1431, "Standard Technical Specifications Westinghouse
Plants" (Ref. 2). The Technical Specification number, title, Condition, and current
endstate evaluated and the proposed endstate are provided in the following Table:

Page 1
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Proposed Changes to Endstates

Technical
Specification # - Current Proposed

Condition Title Endstate Endstate

3.3.2-B ESFAS Instrumentation 5 4

3.3.2-C ESFAS Instrumentation 5 4

3.3.2-K ESFAS Instrumentation 5 4

3.3.7-C Control Room Emergency Filtration System Actuation 5 4
Instrumentation

3.3.8-D Fuel Building Air Cleanup System Actuation 5 4
Instrumentation

3.4.13-B RCS Operational Leakage 5 4

3.4.14-B RCS Pressure Isolation Valve Leakage 5 4

3.4.15-E RCS Leakage Detection Instrumentation 5 4

3.5.3-A, B, C Emergency Core Cooling System - Shutdown 5 4

3.5.4-C Refueling Water Storage Tank 5 4.

3.6.6A-B Containment Spray and Cooling Systems (Atmospheric and 5 .4
Dual)

3.6.6A-E Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

3.6.6B-F Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

3!6.6C-B Containment Spray System (Ice Condenser) 5 4

3.6.6D-B Quench Spray System (Subatmospheric) 5 4

3.6.6E-F Recirculation Spray System (Subatmospheric) 5 4

3.6.7-B Spray Additive System (Atmospheric, Subatmospheric, Ice 5 4
Condenser, and Dual)

3.6.11-B Iodine Cleanup System (Atmospheric and Subatmospheric) 5 4

3.6.12-B Vacuum Relief Valves (Atmospheric and Ice Condenser) 5 4

3.6.13-B Shield Building Air Cleanup System (Dual and Ice 5 4
Condenser)

3.6.14-B Air Return System (Ice Condenser) 5 4

3.6.18-C Containment Recirculation Drains (Ice Condenser) 5 4

3.7.7-B Component Cooling Water System 5 4

3.7.8-B Service Water System 5 4

3.7.9-C Ultimate Heat Sink 5 4

3.7.10-C Control Room Emergency Filtration System 5 4

Page 2



WCAP-16294-NP-A, Rev. 1, Appendix B-11

TSTF-432, Rev. 0

Proposed Changes to Endstates

Technical
Specification # - Current Proposed

Condition Tide Endstate Endstate

3.7.11-B Control Room Emergency Air Temperature Control System 5 4

3.7.12-C ECCS Pump Room Exhaust Air Cleanup System 5 4

3.7.13-C Fuel Building Air Cleanup System 5 4

3.7.14-C Penetration Room Exhaust Air Cleanup System 5 4

3.8.1-G AC Sources - Operating 5 4

3.8.4-D DC Sources - Operating 5 4

3.8.7-B Inverters - Operating 5 4

3.8.9-D Distribution Systems - Operating 5 4

Consistent with the Required Action endstate changes listed above, the associated Bases
of each affected Technical Specification are revised to reflect the new endstate and to add
a brief discussion of why it is appropriate to remain within the Mode of Applicability of
the associated LCO.

The structure of Specification 3.5.3, "ECCS - Shutdown," is revised to implement the
change in required end state. WCAP-16294-NP-A, Rev. 1, justified a change to
Specification 3.5.3 to allow remaining in Mode 4 when the required ECCS High Head
Safety Injection (HHSI) subsystem is inoperable. Specification 3.5.3 currently allows
remaining in Mode 4 when the required ECCS Residual Heat Removal (RHR) subsystem
is inoperable. TSTF-353 contained Condition A for an inoperable ECCS RHR subsystem
and Conditions B and C for an inoperable ECCS HHSI subsystem. Conditions B and C
are eliminated and Condition A is revised to apply to an inoperable ECCS train (RHR or
HHSI), which applies a Mode 4 end state to any ECCS train inoperability.

The Bases for Technical Specification 3.7.5, "AFW System," was also revised to add a
Reviewer's Note to describe a Tier 2 requirement for theturbine-driven auxiliary
feedwater pump to be available to remove decay heat in Mode 4. The turbine-driven
auxiliary feedwater pump must be available to remove decay heat in order for the plant to
remain within the Mode of Applicability (Mode 4). This requirement assures that a
diverse means of removing decay heat is available. The availability of a diverse means of
decay heat removal in Mode 4 is important to the risk evaluations performed in
WCAP-16294-NP-A, Rev. 1.

3.0 Background

As discussed in Regulatory Guide 1.177, (Ref. 4) acceptable reasons for requesting
Technical Specification changes fall into one or more of the following categories:
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" Improvement to Operational Safety: A change to the Technical Specifications can
be made due to reductions in the plant risk or a reduction in the occupational
exposure of plant personnel in complying with the Technical Specification
requirements.

* Consistency with Risk Basis in Regulatory Requirements: Technical Specification
requirements can be changed to reflect improved design features in a plant or to
reflect equipment reliability improvements that make a previous requirement
unnecessarily stringent or ineffective. Technical Specifications may be changed to
establish consistently based requirements across the industry or across an industry
group.

* Reduce Unnecessary Burdens: The change may be requested to reduce
unnecessary burdens in complying with current Technical Specification
requirements, based on operating history of the plant or industry in general. This
includes extending completion times 1) that are too short to complete repairs
when components fail with the plant at-power, 2) to complete additional
maintenance activities at-power to reduce plant down time, and 3) to provide
increased flexibility to plant operators.

The benefits of revising the Technical Specification Required Action endstates are related
primarily to the first two categories.

With regard to operational safety, the risk of the transition from Mode 1 to Mode 4 is
lower than the risk of the transition from Mode 1 to Mode 5. The additional mode
transition (Mode 4 to Mode 5) involves re-aligning the unit from steam generator cooling
to residual heat removal or shutdown cooling . This activity requires system alignment
changes that can lead to loss of inventory events and loss of shutdown cooling in the
PRA. In addition, in Mode 4, as opposed to Mode 5, additional systems are available for
event mitigation that provide a reduced risk once the unit has transitioned to the required
endstate. Forexample, for a loss of offsite power/station blackout (LOSP/SBO) event in
the PRA, the turbine driven auxiliary feedwater pump will be available for decay heat
removal in Mode 4. In Mode 5, this capability is not available.

Revising the Required Action endstate will also result in increasing unit availability by
decreasing the time shutdown. The additional time required to transition to Mode 5 from
Mode 4 when shutting down and also to Mode 4 from Mode 5 when restarting can be
eliminated with the endstate change. A typical time for the transition from Mode 4 to
Mode 5 during shutdown and from Mode 5 to 4 during startup is 24 hours. As such, this
change will allow a time reduction of 24 hours.

4.0 Technical Analysis

The proposed endstate changes (described in Section 2.0 of this TSTF) are technically

justified in WCAP-16294-A, Rev. 1 (Ref. 1).
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5.0 Regulatory Analysis

5.1 No Significant Hazards Consideration

The TSTF has evaluated whether or not a significant hazards consideration is involved
with the proposed amendments by focusing on the three standards set forth in
10 CFR 50.92, "Issuance of amendment," as discussed below:

1 . Does the proposed change involve a significant increase in the probability or

consequences of an accident previously evaluated?

Response: No.

The proposed change modifies the end state (e.g., mode or other specified
condition) which the Required Actions specify must be entered if compliance
with the LCO is not restored. The requested technical specifications (TS) permit
an end state of Mode 4 rather than an end state of Mode 5 contained in the current
TS. In some cases, other Conditions and Required Actions are revised to
implement the proposed change. Required Actions are not an initiator of any
accident previously evaluated. Therefore, the proposed change does not affect the
probability of any accident previously evaluated. The affected systems continued
to be required to be operable by the Technical Specifications and the Completion
Times specified in the Technical Specifications to restore equipment to operable
status or take other remedial Actions remain unchanged. WCAP-16294-NP-A,
Rev. 1, "Risk-Informed Evaluation of Changes to Tech Spec Required Action
Endstates for Westinghouse NSSS PWRs," demonstrates that the proposed
change does not significantly increase the consequences of any accident
previously evaluated.

Therefore, the proposedlchange does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

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

Response: No.

The proposed change modifies the end state (e.g., mode or other specified
condition) which the Required Actions specify must be entered if compliance
with the LCO is not restored. In some cases, other Conditions and Required
Actions are revised to implement the proposed change. The change does not
involve a physical alteration of the plant (i.e., no new or different type of
equipment will be installed) or a change in the methods governing normal plant
operation. In addition, the change does not impose any new requirements. The
change does not alter assumptions made in the safety analysis.

Therefore, the proposed change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.
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3. Does the proposed change involve a significant reduction in a margin of safety?

Response: No.

The proposed change modifies the end state (e.g., mode or other specified
condition) which the Required Actions specify must be entered if compliance
with the LCO is not restored. In some cases, other Conditions and Required
Actions are revised to implement the proposed change. Remaining within the
Applicability of the LCO is acceptable because WCAP-16294-NP-A
demonstrates that the plant risk in MODE 4 is similar to or lower than MODE 5.
As a result, no margin of safety is significantly affected.

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

Based on the above, the TSTF 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.

5.2 Applicable Regulatory Requirements/Criteria

The proposed changes do not affect the design requirements or operability requirements
of any plant system. The proposed changes involve changes to Technical Specification
Required Actions for inoperable components or systems. 10 CFR 50.36 is the only
applicable regulatory requirement.

10 CFR 50.36 contains requirements applicable to the content of plant Technical
Specifications (e.g., the criteria for selecting systems, structures, or components that
should be included in the Technical Specifications, and that appropriate surveillances be
included, etc.) however 10 CFR 50.36 does not specify the Required Actions to be
included for each Technical Specification. As such, the Technical Specifications affected
by the proposed changes continue to meet the requirements contained in 10 CFR 50.36.
Therefore, the Technical Specifications affected by the proposed changes remain
consistent with the requirements of 10 CFR 50.36.

Regulatory Guide (RG) 1.174, Rev. 1 and RG 1.177 (References 3 and 4) provide
guidance for making Technical Specification changes using risk insights. The proposed
risk-informed changes are consistent with the guidance provided in these Regulatory
Guides.

In summary, the proposed changes do not involve any design changes or changes to the
physical arrangement of components. The proposed changes only revise the current
Technical Specification Required Actions and therefore continue to satisfy the
requirements of 10 CFR 50.36 and the guidance contained in RG 1.174, Rev. 1 and RG
1.177 for changes to the Technical Specification. Therefore, the proposed changes. do not
adversely impact the design or performance characteristics of any components or
systems.
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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 approval of the proposed changes will not be
inimical to the common defense and security or to the health and safety of the public.

6.0 Environmental Considerations

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

7.0 References

1. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes to Technical
Specification Required Action Endstates for Westinghouse NSSS PWRs," [Date
to be provided later.]

2. NUREG-1431, "Standard Technical Specifications Westinghouse Plants," Rev. 3,
March 2004.

3. Regulatory Guide 1.174, Rev. 1 "An Approach for Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant-Specific Changes to the
Licensing Basis," November 2002.

4. Regulatory Guide 1.177, "An Approach for Plant-Specific, Risk-Informed
Decisionmaking: Technical Specifications," August 1998.
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ESFAS Instrumentation
3.3.2

3.3 INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 3.3.2

APPLICABILITY:

The ESFAS instrumentation for each Function in Table 3.3.2-1 shall be
OPERABLE.

According to Table 3.3.2-1.

ACTIONS

Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Enter the Condition Immediately
with one or more referenced in Table 3.3.2-1
required channels or for the channel(s) or
trains inoperable, train(s).

B. One channel or train B.1 Restore channel or train to 48 hours

inoperable. OPERABLE status.

OR

B.2.1 Be in MODE 3. 54 hours

AND

B.2.2 --------- NOTE
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE 54. 84-60 hours

WOG STS 3.3.2-1 Rev. 3.0, 03/31/04
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One train inoperable. --------------- NOTE--- -----
One train may be bypassed for up
to [4] hours for surveillance testing
provided the other train is
OPERABLE.

C.1 Restore train to 24 hours

OPERABLE status.

OR

C.2.1 Be in MODE 3. 30 hours

AND

C.2.2 --------- NOTE
LCO 3.0.4.a is not
applicable when entering
MODE 4.

__ Be in MODE 54. 6036 hours

D. One channel inoperable. [ -------- NOTE ---------
The inoperable channel may be
bypassed for up to 12 hours for
surveillance testing of other
channels.

---------- REVIEWERS NOTE ----------
The below Note should be used for
plants with installed bypass test
capability:

One channel may be bypassed for
up to 12 hours for surveillance
testing.

D.1 Place channel in trip. 72 hours

OR

WOG STS 3.3.2-2 Rev. 3.0, 03/31/04
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

K. One channel inoperable. [ NOTE ---------
One additional channel may be
bypassed for up to [4] hours for
surveillance testing.

---------- REVIEWERS NOTE ----------
The below Note should be used for
plants with installed bypass test
capability:

One channel may be bypassed for
up to 12 hours for surveillance
testing.

I

K.1 Place channel in bypass.

OR

K.2.1 Be in MODE 3.

AND

[6] hours

[12] hours

[4218] hours

K.2.2 -----NOTE-------
LCO 3.0.4.a is not
arolicable when enterina
MODE 4.

_ Be in MODE ,4.

4 4

L. One or more channels
inoperable.

L.1 Verify interlock is in
required state for existing
unit condition.

OR

L.2.1 Be in MODE 3.

AND

L.2.2 Be in MODE 4.

1 hour

7 hours

13 hours

WOG STS 3.3.2-7 Rev. 3.0, 03/31/04
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CREFS Actuation Instrumentation
3.3.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B.1.2 Enter applicable Conditions Immediately
and Required Actions for
one CREFS train made
inoperable by inoperable
CREFS actuation
instrumentation.

OR

B.2 Place both trains in Immediately
emergency [radiation
protection] mode.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A AND
or B not met in MODE 1,
2, 3, or 4. C.2 ---------- NOTE

LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE .54. 3612 hours

D. Required Action and D.1 Suspend movement of Immediately
associated Completion [recently] irradiated fuel
Time for Condition A assemblies.
or B not met during
movement of [recently]
irradiated fuel
assemblies.

E. [ Required Action and E.1 Initiate action to restore one Immediately]
associated Completion CREFS train to OPERABLE
Time for Condition A status.
or B not met in MODE 5
or 6.

WOG STS 3.3.7-2 Rev. 3.0, 03/31/04
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FBACS Actuation Instrumentation
3.3.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Suspend movement of Immediately
associated Completion [recently] irradiated fuel
Time for Condition A assemblies in the fuel
or B not met during building.
movement of [recently]
irradiated fuel
assemblies in the fuel
building.

D. [ Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A AND
or B not met in MODE 1,
2, 3, or 4. D.2 ------------ NOTE-------

LCO 3.0.4.a is not
applicable when enterinq
MODE 4.

Be in MODE 54. ,612 hours]

SURVEILLANCE REQUIREMENTS
------------------------------ NOTE ------------------------------
Refer to Table 3.3.8-1 to determine which SRs apply for each FBACS Actuation Function.

SURVEILLANCE FREQUENCY

SR 3.3.8.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.8.2 Perform COT. 92 days

SR 3.3.8.3 [Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED
TEST BASIS]

SR 3.3.8.4 --------------------- NOTE ---------------

WOG STS 3.3.8-2 Rev. 3.01- 03/31/04
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RCS Operational LEAKAGE
3.4.13

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 RCS Operational LEAKAGE

LCO 3.4.13 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE,

b. 1 gpm unidentified LEAKAGE,

c. 10 gpm identified LEAKAGE, and

d. 150 gallons per day primary to secondary LEAKAGE through any
one steam generator (SG).

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RCS operational A.1 Reduce LEAKAGE to within 4 hours
LEAKAGE not within limits.
limits for reasons other
than pressure boundary
LEAKAGE or primary to
secondary LEAKAGE.

B. Required Action and B.1 Be in MODE 3. e6 hours
associated Completion
Time of Condition A not AND
met.

B.2 ---------- NOTE
OR LCO 3.0.4.a is not

applicable when entering
Pressure boundary MODE 4.
LEAKAGE exists.

OR Be in MODE ,54. 61_2 hours

Primary to secondary
LEAKAGE not within
limit.

WOG STS 3.4.13-1 Rev. 3.1, 12/01/05
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RCS PIV Leakage
3.4.14

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A.2 [Isolate the high pressure 72 hours
portion of the affected
system from the low
pressure portion by use of a
second closed manual,
deactivated automatic, or
check valve.

[or]

Restore RCS PIV to within 72 hours]
limits.

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

B.2 ---------- NOTE
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE 54. 3612 hours

C. [RHR System C.1 Isolate the affected 4 hours]
autoclosure interlock penetration by use of one
function inoperable, closed manual or

deactivated automatic
valve.

WOG STS 3.4.14-2 Rev. 3.0, 03/31/04
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RCS Leakage Detection Instrumentation
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. [ Required containment D.1 Restore required 30 days
atmosphere radioactivity containment atmosphere
monitor inoperable, radioactivity monitor to

OPERABLE status.
AND

OR
Required containment
air cooler condensate D.2 Restore required 30 days]
flow rate monitor containment air cooler
inoperable, condensate flow rate

monitor to OPERABLE
status.

E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

E.2 ---------- NOTE-------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE ,54. 3612 hours

F. All required monitors F.1 Enter LCO 3.0.3. Immediately
inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.15.1 Perform CHANNEL CHECK of the required 12 hours
containment atmosphere radioactivity monitor.

SR 3.4.15.2 Perform COT of the required containment 92 days
atmosphere radioactivity monitor.

WOG STS 3.4.15-3 Rev. 3.0, 03/31/04
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ECCS - Shutdown
3.5.3

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS - Shutdown

LCO 3.5.3 One ECCS train shall be OPERABLE.

- ------------------------- NOTE --------------------------------------------
An RHRtrain may be considered OPERABLE during alignment and
operation for decay heat removal if capable of being manually realigned
to the ECCS mode of operation.

APPLICABILITY: MODE 4.

ACTIONS

LCO 3.0.4.b is not applicable to ECCS
----NOTE------

high head subsystem.

CONDITION REQUIRED ACTION COMPLETION TIME

A. f-Required ECCS A.1 ---------- NOTE Immediately ]
residual heat removal LCO 3.0.4.a is not
(RHR) subsyst....train applicable when entering
inoperable. MODE 4.

Initiate action to restore
required ECCS RH.R
sybsystemtrain to
OPERABLE status.

B. Required EGGS [high BR.A Rcstore required ECCS e
head subsyste [high head subsystem] to-
iReperable. OPERABLE status.

Q ired Acff Cltio.,n 1nd CA Be nOuE
aGsociated CompletionR
Time [o~f COndition B] not

WOG STS 3.5.3-1 Rev. 3.0, 03/31/04



WCAP-16294-NP-A, Rev. 1, Appendix B-25

RWST
3.5.4

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4

APPLICABILITY:

The RWST shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RWST boron A.1 Restore RWST to 8 hours
concentration not within OPERABLE status.
limits.

OR

RWST borated water
temperature not within
limits.

B. RWST inoperable for B.1 Restore RWST to 1 hour
reasons other than OPERABLE status.
Condition A.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 ----------- NOTE -------------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

__Be in MODE 54. 3612 hours

WOG STS 3.5.4-1 Rev. 3.0, 03/31/04
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Containment Spray and Cooling Systems (Atmospheric and Dual)
3.6.6A

3.6 CONTAINMENT SYSTEMS

3.6.6A Containment Spray and Cooling Systems (Atmospheric and Dual) (Credit taken for
iodine removal by the Containment Spray System)

LCO 3.6.6A

APPLICABILITY:

Two containment spray trains and [two] containment cooling trains shall
be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray A.1 Restore containment spray 72 hours
train inoperable, train to OPERABLE status.

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

B.2 ---------- NOTE-------
LCO 3.0.4.a is not
applicable when enterinq
MODE 4.

____Be in MODE 64. 8454 hours

C. One [required] C.1 Restore [required] 7 days
containment cooling containment cooling train to
train inoperable. OPERABLE status.

D. Two [required] D.1 Restore one [required] 72 hours
containment cooling containment cooling train to
trains inoperable. OPERABLE status.

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

WOG STS 3.6.6A-1 Rev. 3.1, 12/01/05
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Containment Spray and Cooling Systems (Atmospheric and Dual)
3.6.6A

CONDITION REQUIRED ACTION COMPLETION TIME

E.2 ----------- NOTE
LCO 3.0.4.a is not
applicable when enterinq
MODE 4.

Be in MODE 64. 3912 hours

WOG STS 3.6.6A-2 Rev. 3.1, 12/01/05
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Containment Spray and Cooling Systems (Atmospheric and Dual)
3.6.6B

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Two [required] E.1 Restore one [required] 72 hours
containment cooling containment cooling train to
trains inoperable. OPERABLE status.

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

F.2 ---------- NOTE-------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE 54. 3612 hours

G. Any combination of three G.1 Enter LCO 3.0.3. Immediately
or more trains
inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6B.1 Verify each containment spray manual, power 31 days
operated, and automatic valve in the flow path that
is not locked, sealed, or otherwise secured in
position is in the correct position.

SR 3.6.6B.2 Operate each [required] containment cooling train 31 days
fan unit for > 15 minutes.

SR 3.6.6B.3 Verify each [required] containment cooling train 31 days
cooling water flow rate is > [700] gpm.

WOG STS 3.6.613-2 Rev. 3.1, 12/01/05



WCAP-16294-NP-A, Rev. 1, Appendix B-29

Containment Spray System (Ice Condenser)
3.6.6C

3.6 CONTAINMENT SYSTEMS

3.6.6C Containment Spray System (Ice Condenser)

LCO 3.6.6C

APPLICABILITY:

Two containment spray trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray A.1 Restore containment spray 72 hours
train inoperable, train to OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 ---------- NOTE -------------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

_ Be in MODE .54. 8454 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6C.1 Verify each containment spray manual, power 31 days
operated, and automatic valve in the flow path that
is not locked, sealed, or otherwise secured in
position is in the correct position.

SR 3.6.6C.2 Verify each containment spray pump's developed In accordance
head at the flow test point is greater than or equal to with the Inservice
the required developed head. Testing Program

,WOG STS 3.6.6C-1 Rev. 3.0, 03/31/04
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QS System (Subatmospheric)
3.6.6D

3.6 CONTAINMENT SYSTEMS

3.6.6D Quench Spray (QS) System (Subatmospheric)

LCO 3.6.6D

APPLICABILITY:

Two QS trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One QS train inoperable. A.1 Restore QS train to 72 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 ---------- NOTE
LCO 3.0.4.a is not
applicable when entering
MODE 4.

_____Be in MODE 54. 3612 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6D.1 Verify each QS manual, power operated, and 31 days
automatic valve in the flow path that is not locked,
sealed, or otherwise secured in position is in the
correct position.

SR 3.6.6D.2 Verify each QS pump's developed head at the flow In accordance
test point is greater than or equal to the required with the Inservice
developed head. Testing Program

WOG STS 3.6.6D-1 Rev. 3.0, 03/31/04
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RS System (Subatmospheric)
3.6.6E

3.6 CONTAINMENT SYSTEMS

3.6.6E Recirculation Spray (RS) System (Subatmospheric)

LCO 3.6.6E

APPLICABILITY:

Four RS subsystems [and a casing cooling tank] shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RS subsystem A.1 Restore RS subsystem to 7 days
inoperable. OPERABLE status.

B. Two RS subsystems B.1 Restore one RS subsystem 72 hours
inoperable in one train, to OPERABLE status.

C. [Two inside RS C.1 Restore one RS subsystem 72 hours ]
subsystems inoperable, to OPERABLE status.

D. [ Two outside RS D.1 Restore one RS subsystem 72 hours]
subsystems inoperable, to OPERABLE status.

E. [ Casing cooling tank E.1 Restore casing cooling tank 72 hours]
inoperable, to OPERABLE status.

F. Required Action and F.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

F.2 ---------- NOTE-------
LCO 3.0.4.a is not
applicable when enterinq
MODE 4.

_ Be in MODE 54. 8454 hours

WOG STS 3.6.6E-1 Rev. 3.0, 03/31/04
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Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
3.6.7

3.6 CONTAINMENT SYSTEMS

3.6.7 Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)

LCO 3.6.7

APPLICABILITY:

The Spray Additive System shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Spray Additive System A.1 Restore Spray Additive 72 hours
inoperable. System to OPERABLE

status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 ---------- NOTE
LCO 3.0.4.a is not
applicable when enterinq
MODE 4.

Be in MODE 54. 84-54_ hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SIR 3.6.7.1 Verify each spray additive manual, power operated, 31 days
and automatic valve in the flow path that is not
locked, sealed, or otherwise secured in position is in
the correct position.

SR 3.6.7.2 Verify spray additive tank solution volume is 184 days
42568] gal and<[4000] gal.

WOG STS 3.6.7-1 Rev. 3.0, 03/31/04
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ICS (Atmospheric and Subatmospheric)
3.6.11

3.6 CONTAINMENT SYSTEMS

3.6.11 Iodine Cleanup System (ICS) (Atmospheric and Subatmospheric)

LCO 3.6.11

APPLICABILITY:

Two ICS trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ICS train A.1 Restore ICS train to 7 days
inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 ----------- NOTE -------------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE 54. 3612 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.11.1 Operate each ICS train for [> 10 continuous hours 31 days
with heaters operating or (for systems without
heaters) > 15 minutes].

SR 3.6.11.2 Perform required ICS filter testing in accordance In accordance
with the Ventilation Filter Testing Program (VFTP). with the VFTP

SR 3.6.11.3 Verify each ICS train actuates on an actual or [18] months

WOG STS 3.6.11-1 Rev. 3.0, 03/31/04
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Vacuum Relief Valves (Atmospheric and Ice Condenser)
3.6.12

3.6 CONTAINMENT SYSTEMS

3.6.12 Vacuum Relief Valves (Atmospheric and Ice Condenser)

LCO 3.6.12

APPLICABILITY:

[Two] vacuum relief lines shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One vacuum relief line A.1 Restore vacuum relief line 72 hours
inoperable, to OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 ---------- NOTE-------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

___Be in MODE 54. 3612 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.12.1 Verify each vacuum relief line is OPERABLE in In accordance
accordance with the Inservice Testing Program. with the Inservice

Testing Program

WOG STS 3.6.12-1 Rev. 3.0, 03/31/04
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SBACS (Dual and Ice Condenser)
3.6.13

3.6 CONTAINMENT SYSTEMS

3.6.13 Shield Building Air Cleanup System (SBACS) (Dual and Ice Condenser)

LCO 3.6.13

APPLICABILITY:

Two SBACS trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One SBACS train A.1 Restore SBACS train to 7 days
inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 ---------- NOTE
LCO 3.0.4.a is not
applicable when entering
MODE 4.

_ Be in MODE 54. 3612 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.13.1 Operate each SBACS train for [> 10 continuous 31 days
hours with heaters operating or (for systems without
heaters) > 15 minutes].

SR 3.6.13.2 Perform required SBACS filter testing in accordance In accordance

with the Ventilation Filter Testing Program (VFTP). with the VFTP

SR 3.6.13.3 Verify each SBACS train actuates on an actual or [18] months

WOG STS 3.6.13-1 Rev. 3.0, 03/31/04
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ARS (Ice Condenser)
3.6.14

3.6 CONTAINMENT SYSTEMS

3.6.14 Air Return System (ARS) (Ice Condenser)

LCO 3.6.14

APPLICABILITY:

Two ARS trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

,A. One ARS train A.1 Restore ARS train to 72 hours
inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 ---------- NOTE-------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

___Be in MODE 54. 3612 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.14.1 Verify each ARS fan starts on an actual or simulated [92] days
actuation signal, after a delay ofŽ-[9.0] minutes and
:411.0] minutes, and operates for>15 minutes.

SR 3.6.14.2 Verify, with the ARS fan dampers closed, each ARS 92 days
fan motor current is>[20.5] amps and<[35.5] amps
[when the fan speed is>[840] rpm and<[900] rpm].

WOG STS 3.6.14-1 Rev. 3.0, 03/31/04



WCAP-16294-NP-A, Rev. 1, Appendix B-37

Containment Recirculation Drains (ice Condenser)
3.6.18

3.6 CONTAINMENT SYSTEMS

3.6.18 Containment Recirculation Drains (Ice Condenser)

LCO 3.6.18

APPLICABILITY:

The ice condenser floor drains and the refueling canal drains shall be
OPERABLE.

-MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ice condenser floor A.1 Restore ice condenser floor 1 hour
drain inoperable, drain to OPERABLE status.

B. One refueling canal B.1 Restore refueling canal 1 hour
drain inoperable. drain to OPERABLE status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 ---------- NOTE -------------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE ,4. 3612 hours

WOG STS 3.6.18-1 Rev. 3.0, 03/31/04
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CCW System
3.7.7

3.7 PLANT SYSTEMS

3.7.7 Component Cooling Water (CCW) System

LCO 3.7.7

APPLICABILITY:

Two CCW trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CCW train, A.1 ---------- NOTE--------
inoperable. Enter applicable Conditions

and Required Actions of
LCO 3.4.6, "RCS Loops -
MODE 4," for residual heat
removal loops made
inoperable by CCW.

Restore CCW train to 72 hours
OPERABLE status.

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

B.2 ----------- NOTE-------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE -54. 3612 hours

WOG STS 3.7.7-1 Rev. 3.0, 03/31/04
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SWS
3.7.8

3.7 PLANT SYSTEMS

3.7.8 Service Water System (SWS)

LCO 3.7.8

APPLICABILITY:

Two SWS trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One SWS train A.1 ---------- NOTES-------
inoperable. 1. Enter applicable and

Required Actions of
LCO 3.8.1, "AC
Sources - Operating,"
for emergency diesel
generator made
inoperable by SWS.

2. Enter applicable
Conditions and
Required Actions of
LCO 3.4.6, "RCS Loops
- MODE 4," for residual
heat removal loops
made inoperable by
SWS.

Restore SWS train to 72 hours
OPERABLE status.

B. Required Action and *. 8.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not AND
met.

B.2 ---------- NOTE------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE 54. 361_2 hours

WOG STS 3.7.8-1 Rev. 3.0, 03/31/04



WCAP-16294-NP-A, Rev. 1, Appendix B-40

UHS
3.7.9

3.7 PLANT SYSTEMS

3.7.9 Ultimate Heat Sink (UHS)

LCO 3.7.9

APPLICABILITY:

The UHS shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. [ One or more cooling A.1 Restore cooling tower 7 days]
towers with one cooling fan(s) to OPERABLE
tower fan inoperable, status.

----- REVIEWER'S NOTE ----- B.1 Verify water temperature of Once per hour]
The [ ]OF is the maximum the UHS is < [90]'F
allowed UHS temperature averaged over the previous
value and is based on 24 hour period.
temperature limitations of
the equipment that is relied
upon for accident mitigation
and safe shutdown of the
unit.

B. [ Water temperature of
the UHS > [90]°F and
-<[ ]OF.

C. [ Required Action C.1 Be in MODE 3. 6 hours
and associated
Completion Time of AND
Condition A or B not
met. C.2 ---------- NOTE-------

LCO 3.0.4.a is not
OR] applicable when entering

MODE 4.
UHS inoperable [for
reasons other than
Condition A or B]. Be in MODE 54. ,612 hours

WOG STS 3.7.9-1 Rev. 3.0, 03/31/04
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CREFS
3.7.10

3.7 PLANT SYSTEMS

3.7.10 Control Room Emergency Filtration System (CREFS)

LCO 3.7.10 Two CREFS trains shall be OPERABLE.

k IPVU--- -- - - -- - - -- - -- - - -- - - -- - - ! I- --.......................-- ---- --

The control room boundary may be opened intermittently under
administrative control.

APPLICABILITY: MODES 1, 2, 3, 4, [5, and 6],
During movement of [recently] irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CREFS train A.1 Restore CREFS train to 7 days
inoperable. OPERABLE status.

B. Two CREFS trains B.1 Restore control room 24 hours
inoperable due to boundary to OPERABLE
inoperable control room status.
boundary in MODE 1, 2,
3, or4.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or B AND
not met in MODE 1,2, 3,
or 4. C.2 ---------- NOTE

LCO 3.0.4.a is not
applicable when enterinq
MODE 4.

Be in MODE ,4. 36-12 hours

WOG STS 3.7.10-1 Rev. 3.0, 03/31/04
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CREATCS
3.7.11

3.7 PLANT SYSTEMS

3.7.11 Control Room Emergency Air Temperature Control System (CREATCS)

LCO 3.7.11

APPLICABILITY:

Two CREATCS trains shall be OPERABLE.

MODES 1, 2, 3, 4, [5, and 6],
During movement of [recently] irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CREATCS train A.1 Restore CREATCS train to 30 days
inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not AND
met in MODE 1, 2, 3,
or 4. B.2 ---------- NOTE -------

LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE 54. 36-12 hours

C. Required Action and C.1 Place OPERABLE Immediately
associated Completion CREATCS train in
Time of Condition A not operation.
met [in MODE 5 or 6, or]
during movement of OR
[recently] irradiated fuel
assemblies. C.2 Suspend movement of Immediately

[recently] irradiated fuel
assemblies.

D. Two CREATCS trains D.1 Suspend movement of Immediately
inoperable [in MODE 5 [recently] irradiated fuel
or 6, or] during assemblies.
movement of [recently]
irradiated fuel

WOG STS 3.7.11-1 Rev. 3.0, 03/31/04
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ECCS PREACS
3.7.12

3.7 PLANT SYSTEMS

3.7.12 Emergency Core Cooling System (ECCS) Pump Room Exhaust Air Cleanup System
(PREACS)

LCO 3.7,12 Two ECCS PREACS trains shall be OPERABLE.

The ECCS pump room boundary may be opened intermittently under
administrative control.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ECCS PREACS A.1 Restore ECCS PREACS 7 days
train inoperable, train to OPERABLE status.

B. Two ECCS PREACS B.1 Restore ECCS pump room 24 hours
trains inoperable due to boundary to OPERABLE
inoperable ECCS pump status.
room boundary.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 ---------- NOTE-------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE 54. 36-12 hours

WOG STS 3.7.12-1 Rev. 3.0, 03/31/04
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FBACS
3.7.13

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. [ Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or B AND
not met in MODE 1, 2, 3,
or 4. C.2 ---------- NOTE -------

LCO 3.0.4.a is not
OR applicable when entering

MODE 4.
Two FBACS trains
inoperable in MODE 1,
2, 3, or 4 for reasons Be in MODE 54. 36-12 hours-]
other than Condition B.

D. Required Action and D.1 Place OPERABLE FBACS Immediately
associated Completion train in operation.
Time [of Condition A] not
met during movement of OR
[recently] irradiated fuel
assemblies in the fuel D.2 Suspend movement of Immediately
building. [recently] irradiated fuel

assemblies in the fuel
building.

E. Two FBACS trains E.1 Suspend movement of Immediately
inoperable during [recently] irradiated fuel
movement of [recently] assemblies in the fuel
irradiated fuel building.
assemblies in the fuel
building.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.13.1 Operate each FBACS train for [> 10 continuous 31 days
hours with the heaters operating or (for systems
without heaters) > 15 minutes].

WOG STS 3.7.13-2 Rev. 3.0, 03/31/04
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PREACS
3.7.14

3.7 PLANT SYSTEMS

3.7.14 Penetration Room Exhaust Air Cleanup System (PREACS)

LCO 3.7.14 Two PREACS trains shall be OPERABLE.

--NOTE
The penetration room boundary may be opened intermittently under
administrative control.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One PREACS train A.1 Restore PREACS train to 7 days
inoperable. OPERABLE status.

B. Two PREACS trains B.1 Restore penetration room 24 hours
inoperable due to -boundary to OPERABLE
inoperable penetration status.
room boundary.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 ----------- NOTE-------
LCO 3.0.4.a is not
applicable when enterinq
MODE 4.

Be in MODE 54. W,-1 2 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

WOG STS 3.7.14-1 Rev. 3.0, 03/31/04
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AC Sources - Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

----- REVIEWER'S NOTE ----- F.1 Restore [required] [12] hours]
This Condition may be [automatic load sequencer]
deleted if the unit design is to OPERABLE status.
such that any sequencer
failure mode will only affect
the ability of the associated
DG to power its respective
safety loads following a loss
of offsite power independent
of, or coincident with, a
Design Basis Event.

F. [ One [required]
[automatic load
sequencer] inoperable.

G. Required Action and G.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, B, AND
C, D, E, or [F] not met.

G.2 ---------- NOTE-------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

___ Be in MODE 54. 349-12 hours

H. Three or more [required] H.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and indicated 7 days
power availability for each [required] offsite circuit.

WOG STS 3.8.1-4 Rev. 3.1, 12/01/05
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.DC Sources - Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources - Operating

LCO 3.8.4

APPLICABILITY:

The Train A and Train B DC electrical power subsystems shall be
OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One [or two] battery A.1 Restore battery terminal 2 hours
charger[s on one train] voltage to greater than or
inoperable, equal to the minimum

established float voltage.

AND

A.2 Verify battery float current Once per [12] hours
< [2] amps.

AND

A.3 Restore battery charger[s] 7 days
to OPERABLE status.

[B. One [or two] batter[y][ies B.1 Restore batter[y][ies] to [2] hours]
on one train] inoperable. OPERABLE status.

C. One DC electrical power C.1 Restore DC electrical [2] hours
subsystem inoperable power subsystem to
for reasons other than OPERABLE status.
Condition A [or B].

D. Required Action and D.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND

D.2 ---------- NOTE
LCO 3.0.4.a is not
applicable when enterin2
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CONDITION REQUIRED ACTION COMPLETION TIME

MODE 4.

____Be in MODE 54. 36-12 hours
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Inverters - Operating
3.8.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B.2 ----------- NOTE-------
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE 54. 36-12_ hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage, [frequency], and 7 days
alignment to required AC vital buses.

)
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

D.2 ---------- NOTE 3ý6-12_ hours
LCO 3.0.4.a is not
applicable when entering
MODE 4.

Be in MODE-54.

E. Two or more electrical E.1 Enter LCO 3.0.3. Immediately
power distribution
subsystems inoperable
that result in a loss of
safety function.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and voltage to 7 days
[required] AC, DC, and AC vital bus electrical power
distribution subsystems.
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BASES

ACTIONS (continued)

This action addresses the train orientation of the SSPS for the functions
listed above. If a channel or train is inoperable, 24 hours is allowed to
return it to an OPERABLE status. Note that for containment spray and
Phase B isolation, failure of one or both channels in one train renders the
train inoperable. Condition B, therefore, encompasses both situations.
The specified Completion Time is reasonable considering that there are
two automatic actuation trains and another manual initiation train
OPERABLE for each Function, and the low probability of an event
occurring during this interval. If the train cannot be restored to
OPERABLE status, the unit must be placed in a MODE in which the-LGQ
d net applyoverall plant risk is reduced. This is done by placing the
unit in at least MODE 3 within an additional 6 hours (54 hours total time)
and in MODE 5-4 within an additional 30-6_hours (84-60 hours total time).

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 8). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2.2 is modified by a Note that states that LCO 3.0.4.a
is not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment

.addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowable Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

C.1, C.2.1, and C.2.2

Condition C applies to the automatic actuation logic and actuation relays

for the following functions:

* SI,

* Containment Spray,
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* Phase A Isolation,

* Phase B Isolation, and

* Automatic Switchover to Containment Sump.

This action addresses the train orientation of the SSPS and the master
and slave relays. If one train is inoperable, 24 hours are allowed to
restore the train to OPERABLE status. The 24 hours allowed for
restoring the inoperable train to OPERABLE status is justified in
Reference 89. The specified Completion Time is reasonable considering
that there is another train OPERABLE, and the low probability of an event
occurring during this interval. If the train cannot be restored to
OPERABLE status, the unit must be placed in a MODE in which the LCO
doesenot-app4yoverall plant risk is reduced. This is done by placing the
unit in at least MODE 3 within

WOG STS B 3.3.2-40 Rev. 3.0, 03/31/04
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ACTIONS (continued)

an additional 6 hours (30 hours total time) and in MODE &-4_within an
additional 30-6 hours (60-36 hours total time).

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 8). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action C.2.2 is modified by a Note that states that LCO 3.0.4.a
is not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable.
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components. consideration of the
results, determination of the acceptability of entering MODE 4. and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

The Required Actions are modified by a Note that allows one train to be
bypassed for up to [4] hours for surveillance testing, provided the other
train is OPERABLE. This allowance is based on the reliability analysis
assumption of WCAP-1 0271-P-A (Ref. 910) that 4 hours is the average
time required to perform train surveillance.

D.1, D.2.1, and D.2.2

Condition D applies to:

" Containment Pressure - High 1,

" Pressurizer Pressure - Low (two, three, and four loop units),

* Steam Line Pressure - Low,

* Steam Line Differential Pressure - High,

* High Steam Flow in Two Steam Lines Coincident With Tavg - Low Low
or Coincident With Steam Line Pressure - Low,
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ACTIONS (continued)

If one channel is inoperable, 72 hours are allowed to restore the channel
to OPERABLE status or to place it in the tripped condition. Generally this
Condition applies to functions that operate on two-out-of-three logic.
Therefore, failure of one channel places the Function in a two-out-of-two
configuration. One channel must be tripped to place the Function in a
one-out-of-three configuration that satisfies redundancy requirements.
The 72 hours allowed to restore the channel to OPERABLE status or to
place it in the tripped condition is justified in Reference 89.

Failure to restore the inoperable channel to OPERABLE status or place it
in the tripped condition within 72 hours requires the unit be placed in
MODE 3 within the following 6 hours and MODE 4 within the next
6 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems. In
MODE 4, these Functions are no longer required OPERABLE.

[The Required Actions are modified by a Note that allows the inoperable
channel to be bypassed for up to 12 hours for surveillance testing of other
channels. The 12 hours allowed for testing, are justified in Reference 89.
]

----------------REVIEWER'S NOTE ---------------------
The below text should be used for plants with installed bypass test
capability:

The Required Actions are modified by a Note that allows placing one
channel in bypass for up to 12 hours while performing routine surveillance
testing. The 12 hour time limit is justified in Reference 89.

E.1, E.2.1, and E.2.2

Condition E applies to:

* Containment Spray Containment Pressure - High 3 (High, High) (two,
three, and four loop units), and

* Containment Phase B Isolation Containment Pressure - High 3 (High,
High).
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ACTIONS (continued)

None of these signals has input to a control function. Thus, two-out-of-
three logic is necessary to meet acceptable protective requirements.
However, a two-out-of-three design would require tripping a failed
channel. This is undesirable because a single failure would then cause
spurious containment spray initiation. Spurious spray actuation is
undesirable because of the cleanup problems presented. Therefore,
these channels are designed with two-out-of-four logic so that a failed
channel may be bypassed rather than tripped. Note that one channel
may be bypassed and still satisfy the single failure criterion. Furthermore,
with one channel bypassed, a single instrumentation channel failure will
not spuriously initiate containment spray.

To avoid the inadvertent actuation of containment spray and Phase B
containment isolation, the inoperable channel should not be placed in the
tripped condition. Instead it is bypassed. Restoring the channel to
OPERABLE status, or placing the inoperable channel in the bypass
condition within 72 hours, is sufficient to assure that the Function remains
OPERABLE and minimizes the time that the Function may be in a partial
trip condition (assuming the inoperable channel has failed high). The
Completion Time is further justified based on the low probability of an
event occurring during this interval. Failure to restore the inoperable
channel to OPERABLE status, or place it in the bypassed condition within
6 hours, requires the unit be placed in MODE 3 within the following
6 hours and MODE 4 within the next 72 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an orderly manner
and without challenging unit systems. In MODE 4, these Functions are
no longer required OPERABLE.

[ The Required Actions are modified by a Note that allows one additional
channel to be bypassed for up to 12 hours for surveillance testing.
Placing a second channel in the bypass condition for up to 12 hours for
testing purposes is acceptable based on the results of Reference 99. ]

REVIEWER'S NOTE
The below text should be used for plants with installed bypass test
capability:

The Required Actions are modified by a Note' that allows placing one
channel in bypass for upto 12 hours while performing routine surveillance
testing. The 12 hour time limit is justified in Reference 89.
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ACTIONS (continued)

The action addresses the train orientation of the SSPS and the master
and slave relays for these functions. If one train is inoperable, 24 hours
are allowed to restore the train to OPERABLE status. The 24 hours
allowed for restoring the inoperable train to OPERABLE status is justified
in Reference 89. The Completion Time for restoring a train to
OPERABLE status is reasonable considering that there is another train
OPERABLE, and the low probability of an event occurring during this
interval. If the train cannot be returned to OPERABLE status, the unit
must be brought to MODE 3 within the next 6 hours and MODE 4 within
the following 6 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required unit conditions from
full power conditions in an orderly manner and without challenging unit
systems. Placing the unit in MODE 4 removes all requirements for
OPERABILITY of the protection channels and actuation functions. In this
MODE, the unit does not have analyzed transients or conditions that
require the explicit use of the protection functions noted above.

The Required Actions are modified by a Note that allows one train to be
bypassed for up to [4] hours for surveillance testing provided the other
train is OPERABLE. This allowance is based on the reliability analysis
(Ref. 910) assumption that 4 hours is the average time required to
perform channel surveillance.

H.1 and H.2

Condition H applies to the automatic actuation logic and actuation relays
for the Turbine Trip and Feedwater Isolation Function.

This action addresses the train orientation of the SSPS and the master
and slave relays for this Function. If one train is inoperable, 24 hours are
allowed to restore the train to OPERABLE status or the unit must be
placed in MODE 3 within the following 6 hours. The 24 hours allowed for
restoring the inoperable train to OPERABLE status is justified in
Reference 89. The Completion Time for restoring a train to OPERABLE
status is reasonable considering that there is another train OPERABLE,
and the low probability of an event occurring during this interval. The
allowed Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an orderly
manner and without challenging unit systems. These Functions are no
longer required in MODE 3. Placing the unit in MODE 3.removes all
requirements for OPERABILITY of the protection channels and actuation
functions. In this MODE, the unit does not have analyzed transients or
conditions that require the explicit use of the protection functions noted
above.
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ACTIONS (continued)

The Required Actions are modified by a Note that allows one train to be
bypassed for up to [4] hours for surveillance testing provided the other
train is OPERABLE. This allowance is based on the reliability analysis
(Ref. 910) assumption that 4 hours is the average time required to
perform channel surveillance. ]

1.1 and 1.2

Condition I applies to:

* [SG Water Level - High High (P-14) (two, three, and four loop units),
and]

* Undervoltage Reactor Coolant Pump.

If one channel is inoperable, 72 hours are allowed to restore one channel
to OPERABLE status or to place it in the tripped condition. If placed in
the tripped condition, the Function is then in a partial trip condition where
one-out-of-two or one-out-of-three logic will result in actuation. Failure to
restore the inoperable channel to OPERABLE status or place it in the
tripped condition within 72 hours requires the unit to be placed in MODE 3
within the following 6 hours. The allowed Completion Time of 78 hours is
reasonable, based on operating experience, to reach MODE 3 from full
power conditions in an orderly manner and without challenging unit
systems. In MODE 3, these Functions are no longer required
OPERABLE.

[The Required Actions are modified by a Note that allows the inoperable
channel to be bypassed for up to [12] hours for surveillance testing of
other channels. The 72 hours allowed to place the inoperable channel in
the tripped condition, and the 12 hours allowed for a second channel to
be in the bypassed condition for testing, are justified in Reference 89. ]

--------------- REVIEWER'S NOTE ---------------------
The below text should be used for plants with installed bypass test
capability:

The Required Actions are modified by a Note that allows placing one
channel in bypass for up to 12 hours while performing routine surveillance
testing. The 72 hours allowed to place the inoperable channel in the
tripped condition, and the 12 hours allowed for a second channel to be in
the bypassed condition for testing, are justified in Reference 89.
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J.1 and J.2

Condition J applies to the AFW pump start on trip of all MFW pumps.

88This action addresses the train orientation of the SSPS for the auto
start function of the AFW System on loss of all MFW pumps. The
OPERABILITY of the AFW System must be assured by allowing
automatic start of the AFW System pumps. If a channel is inoperable,
48 hours are allowed to return it to an OPERABLE status. If the function
cannot be returned to an OPERABLE status, 6 hours are allowed to place
the unit in MODE 3. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3 from full
power conditions in an orderly manner and without challenging unit
systems. In MODE 3, the unit does not have any analyzed transients or
conditions that require the explicit use of the protection function noted
above. The allowance of 48 hours to return the train to an OPERABLE
status is justified in Reference 910.

K.1, K.2.1, and K.2.2

Condition K applies to:

0 RWST Level - Low Low Coincident with Safety Injection, and

* RWST Level - Low Low Coincident with Safety Injection and
Coincident with Containment Sump Level - High.

RWST Level - Low Low Coincident With SI and Coincident With
Containment Sump Level - High provides actuation of switchover to the
containment sump. Note that this Function requires the bistables to
energize to perform their required action. The failure of up to two
channels will not prevent the operation of this Function. However, placing
a failed channel in the tripped condition could result in a premature
switchover to the sump, prior to the injection of the minimum volume from
the RWST. Placing the inoperable channel in bypass results in a two-out-
of-three logic configuration, which satisfies the requirement to allow
another failure without disabling actuation of the switchover when
required. Restoring the channel to OPERABLE status or placing the
inoperable channel in the bypass condition within [6] hours is sufficient to
ensure that the Function remains OPERABLE, and minimizes the time
that the Function may be in a partial trip condition (assuming the
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inoperable channel has failed high). The [6] hour Completion Time is
justified in Reference 1-01_1. If the channel cannot be returned to
OPERABLE status or placed in the bypass condition within 6 hours, the
unit must be brought -tplaced in a MODE in which overall plant risk is
reduced. This is done by placing the unit in at least MODE 3 within the
following [6] hours and MODE -4 within the next 3G-6_hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 8). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action K.2.2 is modified by a Note that states that LCO 3.0.4.a
is not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions. if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems. 4P
IMOIrDE 5, the unit doe9 not have any analyzed tFa•sients or conditionS
that require the expicit use of the protoetin fun•tionS no-tPld AbhVe.

[The Required Actions are modified by a Note that allows placing a
second channel in the bypass condition for up to [4] hours for surveillance
testing. The total of [12] hours to reach MODE 3 and [4] hours for a
second channel to be bypassed is acceptable based on the results of
Reference 4-911.]

------------------ REVIEWER'S NOTE ---------------------
The below text should be used for plants with installed bypass test
capability:

The Required Actions are modified by a Note that allows placing one
channel in bypass for up to 12 hours while performing routine surveillance
testing. The channel to be tested can be tested in bypass with the
inoperable channel also in bypass. The total of [12] hours to reach
MODE 3 and [4] hours for a second channel to be bypassed is acceptable
based on the results of Reference 4-11.
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Agreement criteria are determined by the unit staff, based on a
combination of the channel instrument uncertainties, including indication
and reliability. If a channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has drifted outside its
limit.

The Frequency is based on operating experience that demonstrates
channel failure is rare. The CHANNEL CHECK supplements less formal,
but more frequent, checks of channels during normal operational use of
the displays associated with the LCO required channels.

SR 3.3.2.2

SR 3.3.2.2 is the performance of an ACTUATION LOGIC TEST. The
SSPS is tested every 92 days on a STAGGERED TEST BASIS, using the
semiautomatic tester. The train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with and without
applicable permissives, are tested for each protection function. In
addition, the master relay coil is pulse tested for continuity. This verifies
that the logic modules are OPERABLE and that there is an intact voltage
signal .path to the master relay coils. The Frequency of every 92 days on
a STAGGERED TEST BASIS is justified in Reference 4412.

SR 3.3.2.3

SR 3.3.2.3 is the performance of an ACTUATION LOGIC.TEST as
described in SR 3.3.2.2, except that the semiautomatic tester is not used
and the continuity check does not have to be performed, as explained in
the Note. This SR is applied to the balance of plant actuation logic and
relays that do not have the SSPS test circuits installed to utilize the
semiautomatic tester or perform the continuity check. This test is also
performed every 31 days on a STAGGERED TEST BASIS. The
Frequency is adequate based on industry operating experience,
considering instrument reliability and operating history data.
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SR 3.3.2.4

SR 3.3.2.4 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay, verifying
contact operation and a low voltage continuity check of the slave relay
coil. Upon master relay contact operation, a low voltage is injected to the
slave relay coil. This voltage is insufficient to pick up the slave relay, but
large enough to demonstrate signal path continuity. This test is
performed every 92 days on a STAGGERED TEST BASIS. The time
allowed for the testing (4 hours) is justified in Reference 4412. The
Frequency of 92 days is justified in Reference -910.

SR 3.3.2.5

SR 3.3.2.5 is the performance of a COT.

A COT is performed on each required channel to ensure the entire
channel will perform the intended Function. Setpoints must be found
within the Allowable Values specified in Table 3.3.1-1. A successful test
of the required contact(s) of a channel relay may be performed, by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable COT of a relay. This is acceptable
because all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions.

The difference between the current "as found" values and the previous
test "as left" values must be consistent with the drift allowance used in the
setpoint methodology. The setpoint shall be left set consistent with the
assumptions of the current unit specific setpoint methodology.

The "as found" and "as left" values must also be recorded and reviewed

for consistency with the assumptions of Reference 6.

The Frequency of 184 days is justified in Reference 41412.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.10

This SR ensures the individual channel ESF RESPONSE TIMES are less
than or equal to the maximum values assumed in the accident analysis.
Response Time testing acceptance criteria are included in the Technical
Requirements Manual, Section 15 (Ref. 4-213). Individual component
response times are not modeled in the analyses. The analyses model the
overall or total elapsed time, from the point at which the parameter
exceeds the Trip Setpoint value at the sensor, to the point at which the
equipment in both trains reaches the required functional state (e.g.,
pumps at rated discharge pressure, valves in full open or closed position).

For channels that include dynamic transfer functions (e.g., lag, lead/lag,
rate/lag, etc.), the response time test may be performed with the transfer
functions set to one with the resulting measured response time compared
to the appropriate FSAR response time. Alternately, the response time
test can be performed with the time constants set to their nominal value
provided the required response time is analytically calculated assuming
the time constants are set at their nominal values. The response time
may be measured by a series of overlapping tests such that the entire
response time is measured.

------------------ REVIEWER'S NOTE ---------------------
Applicable portions of the following Bases are applicable for plants
adopting WCAP-1 3632-P-A (Ref. 910). and/or WCAP-1 4036-P (Ref.
4G11).

Response time may be verified by actual response time tests in any
series of sequential, overlapping or total channel measurements, or by
the summation of allocated sensor, signal processing and actuation logic
response times with actual response time tests on the remainder of the
channel. Allocations for sensor response times may be obtained from:
(1) historical records based on acceptable response time tests (hydraulic,
noise, or power interrupt tests), (2) in place, onsite, or offsite (e.g.,
vendor) test measurements, or (3) utilizing vendor engineering
specifications. WCAP-13632-P-A, Revision 2, "Elimination of Pressure
Sensor Response Time Testing Requirements," (Ref. 1-314) dated
January 1996, provides the basis and methodology for using allocated
sensor response times in the overall verification of the channel response
time for specific sensors identified in the WCAP. Response time
verification for other sensor types must be demonstrated by test.
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WCAP-14036-P, Revision 1, "Elimination of Periodic Protection Channel
Response Time Tests," (Ref. 4-415) provides the basis and methodology
for using allocated signal processing and actuation logic response times
in the overall verification of the protection system channel response time.
The allocations for sensor, signal conditioning, and actuation logic
response times must be verified prior to placing the component in
operational service and re-verified following maintenance that may
adversely affect response time. In general, electrical repair work does not
impact response time provided the parts used for repair are of the same
type and value. Specific components identified in the WCAP may be
replaced without verification testing. One example where response time
could be affected is replacing the sensing assembly of a transmitter.

ESF RESPONSE TIME tests are conducted on an [18] month
STAGGERED TEST BASIS. Testing of the final actuation devices, which
make upthe bulk of the response time, is included in the testing of each
channel. The final actuation device in one train is tested with each
channel. Therefore, staggered testing results in response time
verification of these devices every [18] months. The [18] month
Frequency is consistent with the typical refueling cycle and is based on
unit operating experience, which shows that random failures of
instrumentation components causing serious response time degradation,
but not channel failure, are infrequent occurrences.

This SR is modified by a Note that clarifies that the turbine driven AFW
pump is tested within 24 hours after reaching [1000] psig in the SGs.

SR 3.3.2.11

SR 3.3.2.11 is the performance of a TADOT as described in SR 3.3.2.8,
except that it is performed for the P-4 Reactor Trip Interlock, and the
Frequency is once per RTB cycle. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable TADOT of a relay. This is acceptable because all of the other
required contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at least once per
refueling interval with applicable extensions. This Frequency is based on
operating experience demonstrating that undetected failure of the P-4
interlock sometimes occurs when the RTB is cycled.

The SR is modified by a Note that excludes verification of setpoints during
the TADOT. The Function tested has no associated setpoint.
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Engineered Safety Feature Actuation System (ESFAS) Instrumentation
B 3.3.2

BASES

REFERENCES 1. FSAR, Chapter [6].

2. FSAR, Chapter [7].

3. FSAR, Chapter [15].

4. IEEE-279-1971.

5. 10 CFR 50.49.

6. Plant-specific setpoint methodology study.

7. NUREG-1218, April 1988.

8. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].

89. WCAP-14333-P-A, Rev. 1, October 1998.

-91.0.WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.

4-0_1. [Plant specific evaluation reference.]

-412. WCAP-15376, Rev. 0. October 2000.

1-213. Technical Requirements Manual, Section 15, "Response Times."

4-314. WCAP-13632-P-A, Revision 2, "Elimination of Pressure
Sensor Response Time Testing Requirements," January 1996.

4-415. WCAP-14036-P, Revision 1, "Elimination of Periodic
Protection Channel Response Time Tests," December 1995.

WOG STS B 3.3.2-58 Rev. 3.0, 03/31/04



WCAP-16294-NP-A, Rev. 1, Appendix B-65

CREFS Actuation Instrumentation
B 3.3.7

BASES

ACTIONS (continued)

C.1 and C.2

Condition C applies when the Required Action and associated
Completion Time for Condition A or B have not been met and the unit is in
MODE 1, 2, 3, or 4. The unit must be brought to a MODE in which the
LCO requirements, arc nE applicbleoverall plant risk is reduced. To '
achieve this status, the unit must be brought to MODE 3 within 6 hours
and MODE 5-4_within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 1). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action C.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b reguires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

D.1

Condition D applies when the Required Action and associated
Completion Time for Condition A or B have not been met when [recently]
irradiated fuel assemblies are being moved. Movement of [recently]
irradiated fuel assemblies must be suspended immediately to reduce the
risk of accidents that would require CREFS actuation.

E.1

Condition E applies when the Required Action and associated Completion
Time for Condition A or B have not been met in MODE 5 or 6. Actions
must be initiated to restore the inoperable train(s) to OPERABLE status
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CREFS Actuation Instrumentation
B 3.3.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.7.4

SR 3.3.7.4 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay, verifying
contact operation and a low voltage continuity check of the slave relay
coil. Upon master relay contact operation, a low voltage is injected to the
slave relay coil. This voltage is insufficient to pick up the slave relay, but
large enough to demonstrate signal path continuity. This test is
performed every 31 days on a STAGGERED TEST BASIS. The
Frequency is acceptable based on instrument reliability and industry
operating experience.

[SR 3.3.7.5

SR 3.3.7.5 is the performance of an ACTUATION LOGIC TEST. The
train being tested is placed in the bypass condition, thus I5reventing
inadequate actuation. Through the semiautomatic tester, all possible
logic combinations, with and without applicable permissives, are tested
for each protection function. In addition, the master relay coil is pulse
*tested for continuity. This verifies that the logic modules are OPERABLE
and there is an intact voltage signal path to the master relay coils. This
test is performed ever 92 days on a STAGGERED TEST BASIS. The
Surveillance interval is justified in Reference 4-2.

The SR is modified by a Note stating that the Surveillance is only
applicable to the actuation logic of the ESFAS Instrumentation.]

[SR 3.3.7.6

SR 3.3.7.6 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay, verifying
contact operation and a low voltage continuity check of the slave relay
coil. Upon master relay contact operation, a low voltage is injected to the
slave relay coil. This voltage is insufficient to pick up the slave relay, but
large enough to demonstrate signal path continuity. This test is
performed every 92 days on a STAGGERED TEST BASIS. The
Surveillance interval is justified in Reference 4-2.

The SR is modified by a Note stating that the Surveillance is only
applicable to the master relays of the ESFAS Instrumentation. ]
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CREFS Actuation Instrumentation
B 3.3.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.7.9

A CHANNEL CALIBRATION is performed every [18] months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy.

The Frequency is based on operating experience and is consistent with
the typical industry refueling cycle.

REFERENCES 1. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changqes
to Technical Specification Reauired Action Endstates for
Westinghouse NSSS PWRs," [DATE].

4-2. WCAP-15376, Rev. 0, October 2000.
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FBACS Actuation Instrumentation
B 3.3.8

BASES

ACTIONS (continued)

C.1

Condition C applies when the Required Action and associated
Completion Time for Condition A or B have not been met and [recently]
irradiated fuel assemblies are being moved in the fuel building.
Movement of [recently] irradiated fuel assemblies in the fuel building must
be suspended immediately to eliminate the potential for events that could
require FBACS actuation.

D.1 and D.2

Condition D applies when the Required Action and associated
Completion Time for Condition A or B have not been met and the unit is in
MODE 1, 2, 3, or 4. The unit must be brought to a MODE in which the
LCO requiremenGt, arc nt applicobloverall plant risk is reduced. To
achieve this status, the unit must be brought to MODE 3 within 6 hours
and MODE 45-4_within 6-12_ hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 3). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action D.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

SURVEILLANCE A Note has been added to the SR Table to clarify that table 3.3:8-1
REQUIREMENTS determines which SRs apply to which FBACS Actuation Functions.

WOG STS B 3.3.8-5 Rev. 3.0. 03/31/04
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FBACS Actuation Instrumentation
B 3.3.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

Specifications tests at least once per refueling interval with applicable
extensions. In some instances, the test includes actuation of the end
device (e.g., pump starts, valve cycles, etc.). The Frequency is based on
operating experience and is consistent with the typical industry refueling
cycle. The SR is modified by a Note that excludes verification of
setpoints during the TADOT. The Functions tested have no setpoints
associated with them.

SR 3.3.8.5

A CHANNEL CALIBRATION is performed every [18] months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy. The Frequency is based on operating
experience and is consistent with the typical industry refueling cycle.

REFERENCES 1. 10CFR100.11.

2. Unit Specific Setpoint Calibration Procedure.

3. WCAP-16294-NP-A, Rev. 1, "Risk-informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATEl.
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RCS Operational LEAKAGE
B 3.4.13

BASES

APPLICABILITY (continued)

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage," measures
leakage through each individual PIV and can impact this LCO. Of the two
PIVs in series in each isolated line, leakage measured through one PIV
does not result in RCS LEAKAGE when the other is leak tight. If both
valves leak and result in a loss of mass from the RCS, the loss must be
included in the allowable identified LEAKAGE.

ACTIONS A.1

Unidentified LEAKAGE or identified LEAKAGE in excess of the LCO
limits must be reduced to within limits within 4 hours. This Completion
Time allows time to verify leakage rates and either identify unidentified
LEAKAGE or reduce LEAKAGE to within limits before the reactor must be
shut down. This action is necessary to prevent further deterioration of the
RCPB.

B.1 and B.2

If any pressure boundary LEAKAGE exists, or primary to secondary
LEAKAGE is not within limit, or if unidentified or identified LEAKAGE
cannot be reduced to within limits within 4 hours, the reactor must be
brought to lower pressure conditions to reduce the severity of the
LEAKAGE and its potential consequences. It should be noted that
LEAKAGE past seals and gaskets is not pressure boundary LEAKAGE.
The reactor must be brought to MODE 3 within 6 hours and MODE 5-4
within 3,-12 hours. This action reduces the LEAKAGE and also reduces
the factors that tend to degrade the pressure boundary.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.
In MODE 54, the pressure stresses acting on the RCPB are much lower,
and further deterioration is much less likely.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 5). In:
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
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RCS Operational LEAKAGE
B 3.4.13

addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

SURVEILLANCE SIR 3.4.13.1
REQUIREMENTS

Verifying RCS LEAKAGE to be within the LCO limits ensures the integrity
of the RCPB is maintained. Pressure boundary LEAKAGE would at first
appear as unidentified LEAKAGE and can only be positively identified by
inspection. It should be noted that LEAKAGE past seals and gaskets is
not pressure boundary LEAKAGE. Unidentified LEAKAGE and identified
LEAKAGE are determined by performance of an RCS water inventory
balance.

WOG STS B 3.4.13-5 Rey. 3.1,12/01/05
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RCS Operational LEAKAGE
B 3.4.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

The RCS water inventory balance must be met with the reactor at steady
state operating conditions (stable temperature, power level, pressurizer
and makeup tank levels, makeup and letdown, [and RCP seal injection
and return flows]). The Surveillance is modified by two Notes. Note 1
states that this SR is not required to be performed until 12 hours after
establishing steady state operation. The 12 hour allowance provides
sufficient time to collect and process all necessary data after stable plant
conditions are established.

Steady state operation is required to perform a proper inventory balance
since calculations during maneuvering are not useful. For RCS
operational LEAKAGE determination by water inventory balance, steady
state is defined as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and RCP seal
injection and return flows.

An early warning of pressure boundary LEAKAGE or unidentified
LEAKAGE is provided by the automatic systems that monitor the
containment atmosphere radioactivity and the containment sump level. It
should be noted that LEAKAGE past seals and gaskets is not pressure
boundary LEAKAGE. These leakage detection systems are specified in
LCO 3.4.15, "RCS Leakage Detection Instrumentation."

Note 2 states that this SR is not applicable to primary to secondary
LEAKAGE because LEAKAGE of 150 gallons per day cannot be
measured accurately by an RCS water inventory balance.

The 72 hour Frequency is a reasonable interval to trend LEAKAGE and
recognizes the importance of early leakage detection in the prevention of
accidents.

SR 3.4.13.2

This SR verifies that primary to secondary LEAKAGE is less or equal to
150 gallons per day through any one SG. Satisfying the primary to
secondary LEAKAGE limit ensures that the operational LEAKAGE
performance criterion in the Steam Generator Program is met. If this SR
is not met, compliance with LCO 3.4.20, "Steam Generator Tube
Integrity," should be evaluated. The 150 gallons per day limit is
measured at room temperature as described in Reference 56. The
operational LEAKAGE rate limit applies to LEAKAGE through any one
SG. If it is not practical to assign the LEAKAGE to an individual SG, all
the primary to secondary LEAKAGE should be conservatively assumed to
be from one SG.
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RCS Operational LEAKAGE
B 3.4.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

The Surveillance is modified by a Note which states that the Surveillance
is not required to be performed until 12 hours after establishment of
steady state operation. For RCS primary to secondary LEAKAGE
determination, steady state is defined as stable RCS pressure,
temperature, power level, pressurizer and makeup tank levels, makeup
and letdown, and RCP seal injection and return flows.

The Surveillance Frequency of 72 hours is a reasonable interval to trend
primary to secondary LEAKAGE and recognizes the importance of early
leakage detection in the prevention of accidents. The primary to
secondary LEAKAGE is determined using continuous process radiation
monitors or radiochemical grab sampling in accordance with the EPRI
guidelines (Ref. _6).

REFERENCES 1. 10 CFR 50, AppendixA, GDC 30.

2. Regulatory Guide 1.45, May 1973.

3. FSAR, Section [15].

4. NEI 97-06, "Steam Generator Program Guidelines."

5. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changqes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].

56. EPRI, "Pressurized Water Reactor Primary-to-Secondary Leak
Guidelines."
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RCS PIV Leakage
B 3.4.14

BASES

ACTIONS (continued)

Required Action A.2 specifies that the double isolation barrier of two
valves be restored by closing some other valve qualified for isolation or
restoring one leaking PIV. The 72 hour Completion Time after exceeding
the limit considers the time required to complete the Action and the low
probability of a second valve failing during this time period.

[or]

The 72 hour Completion Time after exceeding the limit allows for the
restoration of the leaking PIV to OPERABLE status. This timeframe
considers the time required to complete this Action and the low probability
of a second valve failing during this period.]

--------------------- REVIEWER'S NOTE ------------------
Two options are provided for Required Action A.2. The second option
(72 hour restoration) is appropriate if isolation of a second valve would
place the unit in an unanalyzed condition.

B.1 and B.2

If leakage cannot be reduced, [the system can not be isolated,] or the
other Required Actions accomplished,_the plant must be brought to a
MODE in which the requirement does not applyoverall plant risk is
reduced. To achieve this status, the plant must be brought to MODE 3
within 6 hours and MODE 5-4_within 36-12_ hours. This Action may
reduce the leakage and also reduces the potential for a LOCA outside the
containment.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 7). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when enterina MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b. if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
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RCS PIV Leakage
B 3.4.14

other specified conditions in the ApplicabilitV that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

C.1

The inoperability of the RHR autoclosure interlock renders the RHR
suction isolation valves incapable of isolating in response to a high
pressure condition and preventing inadvertent opening of the valves at
RCS pressures in excess of the RHR systems design pressure. If the
RHR autoclosure interlock is inoperable, operation may continue as long
as the affected RHR suction penetration is closed by at least one closed
manual or deactivated automatic valve within 4 hours. This Action
accomplishes the purpose of the autoclosure function.

WOG STS B 3.4.14-5 Rev. 3.1, 12/01/05
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RCS PIV Leakage
B 3.4.14

BASES

SURVEILLANCE SR 3.4.14.1
REQUIREMENTS

Performance of leakage testing on each RCS PIV or isolation valve used
to satisfy Required Action A.1 and Required Action A.2 is required to
verify that leakage is below the specified limit and to identify each leaking
valve. The leakage limit of 0.5 gpm per inch of nominal valve diameter up
to 5 gpm maximum applies to each valve. Leakage testing requires a
stable pressure condition.

For the two PIVs in series, the leakage requirement applies to each valve
individually and not to the combined leakage across both valves. If the
PIVs are not individually leakage tested, one valve may have failed
completely and not be detected if the other valve in series meets the
leakage requirement. In this situation, the protection provided by
redundant valves would be lost.

Testing is to be performed every [18] months, a typical refueling cycle, if
the plant does not go into MODE 5 for at least 7 days. The [18 month]
Frequency is consistent with 10 CFR 50.55a(g) (Ref. 89) as contained in
the Inservice Testing Program, is within frequency allowed by the
American Society of Mechanical Engineers (ASME) Code (Ref. -_8), and
is based on the need to perform such surveillances under the conditions
that apply during an outage and the potential for an unplanned transient if
the Surveillance were performed with the reactor at power.

In addition, testing must be performed once after the valve has been
opened by flow or exercised to ensure tight reseating. PIVs disturbed in
the performance of this Surveillance should also be tested unless
documentation shows that an infinite testing loop cannot practically be
avoided. Testing must be performed within 24 hours after the valve has
been reseated. Within 24 hours is a reasonable and practical time limit
for performing this test after opening or reseating a valve.

The leakage limit is to be met at the RCS pressure associated with
MODES 1 and 2. This permits leakage testing at high differential
pressures with stable conditions not possible in the MODES with lower
pressures.

Entry into MODES 3 and 4 is allowed to establish the necessary
differential pressures and stable conditions to allow for performance of
this Surveillance. The Note that allows this provision is complementary to
the Frequency of prior to entry into MODE 2 whenever the unit has been
in MODE 5 for 7 days or more, if leakage testing has not been performed
in the previous 9 months. In addition, this Surveillance is not required to
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RCS PIV Leakage
B 3.4.14

BASES

SURVEILLANCE REQUIREMENTS (continued)

be performed on the RHR System when the RHR System is aligned to
the RCS in the shutdown cooling mode of operation. PIVs contained in
the RHR shutdown cooling flow path must be leakage rate tested after
RHR is secured and stable unit conditions and the necessary differential
pressures are established.

[SR 3.4.14.2 and SR 3.4.14.3

Verifying that the RHR autoclosure interlocks are OPERABLE ensures
that RCS pressure will not pressurize the RHR system beyond 125% of
its design pressure of [600] psig. The interlock setpoint that prevents the
valves from being opened is set so the actual RCS pressure must be
< [425] psig to open the valves. This setpoint ensures the RHR design
pressure will not be exceeded and the RHR relief valves will not lift. The
[18] month Frequency is based on the need to perform the Surveillance
under conditions that apply during a plant outage. The [18] month
Frequency is also acceptable based on consideration of the design
reliability (and confirming operating experience) of the equipment.

These SRs are modified by Notes allowing the RHR autoclosure function
to be disabled when using the RHR System suction relief valves for cold
overpressure protection in accordance with SR 3.4.12.7.]

REFERENCES 1. 10 CFR 50.2.

2. 10 CFR 50.55a(c).

3. 10 CFR 50, Appendix A, Section V, GDC 55.

4. WASH-1400 (NUREG-75/014), Appendix V, October 1975.

5. NUREG-0677, May 1980.

[6. Document containing list of PIVs.]

7. WCAP-1 6294-NP-A.. Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE1.

7-8. ASME Code for Operation and Maintenance of Nuclear Power
Plants.

89. 10 CFR 50.55a(g).

WOG STS B 3.4.14-7 Rev. 3.1, 12/01/05



WCAP-16294-NP-A, Rev. 1, Appendix B-78

RCS Leakage Detection Instrumentation
B 3.4.15

BASES

ACTIONS (continued)

[D.1 and D.2

With the required containment atmosphere radioactivity monitor and the
required containment air cooler condensate flow rate monitor inoperable,
the only means of detecting leakage is the containment sump monitor.
This Condition does not provide the required diverse means of leakage
detection. The Required Action is to restore either of the inoperable
required monitors to OPERABLE status within 30 days to regain the
intended leakage detection diversity. The 30 day Completion Time
ensures that the plant will not be operated in a reduced configuration for a
lengthy time period.

E.1 and E.2

If a Required Action of Condition A, B, [C], or [D] cannot be met, the plant
must be brought to a MODE in which the requirement does not
applyoverall plant risk is reduced. To achieve this status, the plant must
be broughtto at least MODE 3 within 6 hours and to MODE 5-4 within
36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 4). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However. voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action E.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.15.2

SR 3.4.15.2 requires the performance of a COT on the required
containment atmosphere radioactivity monitor. The test ensures that the
monitor can perform its function in the desired manner. A successful test
of the required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable COT of a relay. This is acceptable
because all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. The test verifies
the alarm setpoint and relative accuracy of the instrument string. The
Frequency of 92 days considers instrument reliability, and operating
experience has shown that it is proper for detecting degradation.

SR 3.4.15.3, [SR 3.4.15.4, and SR 3.4.15.51

These SRs require the performance of a CHANNEL CALIBRATION for
each of the RCS leakage detection instrumentation channels. The
calibration verifies the accuracy of the instrument string, including the
instruments located inside containment. The Frequency of [18] months is
a typical refueling cycle and considers channel reliability. Again,
operating experience has proven that this Frequency is acceptable.

REFERENCES 1. 10 CFR 50, Appendix A, Section IV, GDC 30.

2. Regulatory Guide 1.45.

3. FSAR, Section [1.

4. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinahouse NSSS PWRs." [DATE1.
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ECCS - Shutdown
B 3.5.3

BASES

ACTIONS (continued)

With both RHR pumps and heat exchangers inoperable, it would be
unwise to require the plant to go to MODE 5, where the only available
heat removal system is the RHR. Therefore, the appropriate action is to
initiate measures to restore one ECCS RHR subsystem and to continue
the actions until the subsystem is restored to OPERABLE status.

With no ECCS high head subsystem OPERABLE, due to the inoperability
of the centrifugal charging pump or flow path from the RWST, the plant is
not prepared to provide high pressure response to Design Basis Events
requiring SI. The 1-heur-Completion Time of immediately to initiate
actions that would restore at least one ECCS high head subsystem to
OPERABLE status ensures that prompt action is taken to provide the
required cooling capacity or to initiate actions to place the p!ant in'
MODE 5, whero an EGGS train is not required.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 1). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action A.1 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

WheR the Requir3ed ActoS of Condition B cannot be completed Within
the required Comple91tiOn Time, a conrolle9d Shutdown Ghould be initiated.
Twenty four hOUrS is a reasonable time, based on operFating experiene
to reach MOE5 in an orderly m~anner and without. -h; "ehap~ing ln
systems or operators.

SURVEILLANCE S R 3.5.3.1
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ECCS - Shutdown
B 3.5.3

REQUIREMENTS
The applicable Surveillance descriptions from Bases 3.5.2 apply.

REFERENCES 1. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Chanqes
to Technical Specification Required Action Endstates for
Westinqhouse NSSS PWRs," [DATEl.

The applicable references from Bases 3.5.2 also apply.
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RWST
B 3.5.4

BASES

ACTIONS (continued)

B.1

With the RWST inoperable for reasons other than Condition A (e.g., water
volume), it must be restored to OPERABLE status within 1 hour.

In this Condition, neither the ECCS nor the Containment Spray System
can perform its design function. Therefore, prompt action must be taken
to restore the tank to OPERABLE status or to place the plant in a MODE
in which the RWST is not required. The short time limit of 1 hour to
restore the RWST to OPERABLE status is based on this condition
simultaneously affecting redundant trains.

C.1 and C.2

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be brought to a MODE in
which the LCO does not applyoverall plant risk is reduced. To achieve
this status, the plant must be brought to at least MODE 3 within 6 hours
and to MODE &-4 within 36-12_ hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 2). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action C.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions. if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.5.4.1
REQUIREMENTS
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RWST
B 3.5.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.4.2

The RWST water volume should be verified every 7 days to be above the
required minimum level in order to ensure that a sufficient initial supply is
available for injection and to support continued ECCS and Containment
Spray System pump operation on recirculation. Since the RWST volume
is normally stable and is protected by an alarm, a 7 day Frequency is
appropriate and has been shown to be acceptable through operating
experience.

SR 3.5.4.3

The boron concentration of the RWST should be verified every 7 days to
be within the required limits. This SR ensures that the reactor will remain
subcritical following a LOCA. Further, it assures that the resulting sump
pH will be maintained in an acceptable range so that boron precipitation
in the core will not occur and the effect of chloride and caustic stress
corrosion on mechanical systems and components will be minimized.
Since the RWST volume is normally stable, a 7 day sampling Frequency
to verify boron concentration is appropriate and has been shown to be
acceptable through operating experience.

REFERENCES 1. FSAR, Chapter [6] and Chapter [15].

2. WCAP-16294-NP-A, Rev. 1, "Risk-informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].
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Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.6A

BASES

ACTIONS (continued)

B.1 and B.2

If the inoperable containment spray train cannot be restored to
OPERABLE status within. the required Completion Time, the plant must
be brought to a MODE in which the LCO does not app*yoverall plant risk
is reduced. To achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 5-4_within 84-54 hours.

Remaininq within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 8). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power conditions in an
orderly manner and without challenging plant systems. The extended
interval to reach MODE &-4 allows 48 hours to restore additional time for
attempting r"storation of the containment spray train to OPERABLE
status in MODE 3. This -ard-is reasonable when considering the driving
force for a release of radioactive material from the Reactor Coolant
System is reduced in MODE 3.

C..1

With one of the required containment cooling trains inoperable, the
inoperable required containment cooling train must be restored to
OPERABLE status within 7 days. The components in this degraded
condition provide iodine removal capabilities and are capable of providing
at least 100% of the heat removal needs. The 7 day Completion Time
was developed taking into account the redundant heat removal
capabilities afforded by combinations of the Containment Spray System
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Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.6A

BASES

ACTIONS (continued)

E.1 and E.2

If the Required Action and associated Completion Time of Condition C
or D of this LCO are not met, the plant must be brought to a MODE in
which the LCO de not applyoverall plant risk is reduced. To achieve
this status, the plant must be brought to at least MODE 3 within 6 hours
and to MODE &-4 within 36-12_ hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 8). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action E.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

F.1

With two containment spray trains or any combination of three or more
containment spray and cooling trains inoperable, the unit is in a condition
outside the accident analysis. Therefore, LCO 3.0.3 must be entered
immediately.

SURVEILLANCE SR 3.6.6A.1
REQUIREMENTS

Verifying the correct alignment for manual, power operated, and
automatic valves in the containment spray flow path provides assurance
that the proper flow paths will exist for Containment Spray System
operation. This SR does not apply to valves that are locked, sealed, or
otherwise secured in position, since these were verified to be in the
correct position prior to locking, sealing, or securing. This SR does not

WOG STS B 3.6.6A-8 Rev. 3.1, 12/01/05
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Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.6A

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.6A.3

Verifying that each [required] containment cooling train ESW cooling flow
rate to each cooling unit is > [700] gpm provides assurance that the
design flow rate assumed in the safety analyses will be achieved (Ref. 3).
The Frequency was developed considering the known reliability of the
Cooling Water System, the two train redundancy available, and the low
probability of a significant degradation of flow occurring between
surveillances.

SR 3.6.6A.4

Verifying each containment spray pump's developed head at the flow test
point is greater than or equal to the required developed head ensures that
spray pump performance has not degraded during the cycle. Flow and
differential pressure are normal tests of centrifugal pump performance
required by the ASME Code (Ref. 89). Since the containment spray
pumps cannot be tested with flow through the spray headers, they are
tested on recirculation flow. This test confirms one point on the pump
design curve and is indicative of overall performance. Such inservice
tests confirm component OPERABILITY, trend performance, and detect
incipient failures by abnormal performance. The Frequency of the SR is
in accordance with the Inservice Testing Program.

SR 3.6.6A.5 and SR 3.6.6A.6

These SRs require verification that each automatic containment spray
valve actuates to its correct position and that each containment spray
pump starts upon receipt of an actual or simulated actuation of a
containment High-3 pressure signal. This Surveillance is not required for
valves that are locked, sealed, or otherwise secured in the required
position under administrative controls. The [18] month Frequency is
based on the need to perform these Surveillances under the conditions
that apply during a plant outage and the potential for an unplanned
transient if the Surveillances were performed with the reactor at power.
Operating experience has shown that these components usually pass the
Surveillances when performed at the [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint.

The surveillance of containment sump isolation valves is also required by
SR 3.5.2.5. A single surveillance may be used to satisfy both
requirements.

WOG STS B 3.6.6A- 10 Rev. 3.1, 12/01/05
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Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.6A

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.6A.7

This SR requires verification that each [required] containment cooling
train actuates upon receipt of an actual or simulated safety injection
signal. The [18] month Frequency is based on engineering judgment and
has been shown to be acceptable through operating experience. See
SR 3.6.6A.5 and SR 3.6.6A.6, above, for further discussion of the basis
for the [18] month Frequency.

SR 3.6.6A.8

With the containment spray inlet valves closed and the spray header
drained of any solution, low pressure air or smoke can be blown through
test connections. This SR ensures that each spray nozzle is
unobstructed and provides assurance that spray coverage of the
containment during an accident is not degraded. Due to the passive
design of the nozzle, a test at [the first refueling and at] 10 year intervals
is considered adequate to detect obstruction of the nozzles.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 38, GDC 39, GDC 40, GDC 41,
GDC 42, and GDC 43.

2. 10 CFR 50, Appendix K.

3. FSAR, Section [].

4. FSAR, Section [].

5. FSAR, Section [].

6. FSAR, Section [].

7. FSAR, Section [].

8. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATEl.

89. ASME Code for Operation and Maintenance of Nuclear Power
Plants.
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Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.68

BASES

ACTIONS (continued)

D.1 and D.2

If one required containment spray train is inoperable and one of the
required containment cooling trains is inoperable, the inoperable
containment spray train or the inoperable containment cooling train must
be restored to OPERABLE status within 72 hours. The components in
this degraded condition are capable of providing at least 100% of the heat
removal needs after an accident. The 72 hour Completion Time was
chosen based on the same reasons as those given in Required
Action C.1.

E.1

If two required containment cooling trains are inoperable, one of the
required containment cooling trains must be restored to OPERABLE
status within 72 hours. The components in this degraded condition are
capable of providing at least 100% of the heat'removal needs after an
accident. The 72 hour Completion Time was chosen based on the same
reasons as those given in Required Action C.1.

F.1 and F.2

If any of the Required Actions or associated Completion Times for
Condition A, B, C, D, or E of this LCO are not met, the plant must be
brought to a MODE in which the LCO does not 3pploverall plant risk is
reduced. To achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 5-4 within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 8). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action F.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results. determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
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Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.6B

other specified conditions in the ApplicabilitV that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

G.1

With any combination of three or more containment spray and
containment cooling trains inoperable, the unit is in a condition outside
the accident analysis. Therefore, LCO 3.0.3 must be entered
immediately.

WOG STS B 3.6.6B-7 Rev. 3.1, 12/01/05
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Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.6B

BASES

SURVEILLANCE SR 3.6.6B.1
REQUIREMENTS

Verifying the correct alignment for manual, power operated, and
automatic valves, excluding check valves, in the Containment Spray
System flow path provides assurance that the proper flow path exists for
Containment Spray System operation. This SR does not apply to valves
that are locked, sealed, or otherwise secured in position, since these
were verified to be in the correct positions prior to being secured. This
SR does not require testing or valve manipulation. Rather, it involves
verification that those valves outside containment (only check valves are
inside containment) and capable of potentially being mispositioned are in
the correct position.

SR 3.6.6B.2

Operating each [required] containment cooling train fan unit for
> 15 minutes ensures that all trains are OPERABLE and all associated
controls are functioning properly. It also ensures that blockage, fan or
motor failure, or excessive vibration can be detected for corrective action.
The 31 day Frequency was developed based on the known reliability of
the fan units and controls, the two train redundancy available, and the low
probability of significant degradation of the containment cooling train
occurring between surveillances.

SR 3.6.6B.3

Verifying that each [required] containment cooling train ESW cooling flow
rate to each cooling unit is > [700] gpm provides assurance that the
design flow rate assumed in the analyses will be achieved (Ref. 3). The
Frequency was developed considering the known reliability of the Cooling
Water System, the two train redundancy available, and the low probability
of a significant degradation of flow occurring between surveillances.

SR 3.6.6B.4

Verifying that each containment spray pump's developed head at the flow
test point is greater than or equal to the required developed head ensures
that spray pump performance has not degraded during the cycle. Flow
and differential pressure are normal tests of centrifugal pump
performance required by the ASME Code (Ref. 89). Since the
containment spray pumps cannot be tested with flow through the spray
headers, they are tested on recirculation flow. This test confirms one
point on the pump design curve and is indicative of overall performance.
Such inservice

WOG STS B 3.6.613-8 Rev. 3.1, 12/01/05



WCAP-16294-NP-A, Rev. 1, Appendix B-91

Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.6B

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.6B.8

With the containment spray inlet valves closed and the spray header
,drained of any solution, low pressure air or smoke can be blown through
test connections. This SR ensures that each spray nozzle is
unobstructed and that spray coverage of the containment during an
accident is not degraded. Because of the passive design of the nozzle, a
test at [the first refueling and at] 10 year intervals is considered adequate
to detect obstruction of the spray nozzles.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 38, GDC 39, GDC 40, GDC 41,
GDC 42, and GDC 43.

2. 10 CFR 50, Appendix A.

3. FSAR, Section [15].

4. FSAR, Section [6.2].

5. FSAR, Section [ ].

6. FSAR, Section [1.

7. FSAR, Section [1.

8. WCAP-16294-NP-A. Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for-
Westinghouse NSSS PWRs," [DATE].

89. ASME Code for Operation and Maintenance of Nuclear Power
Plants.
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Containment Spray System (Ice Condenser)
B 3.6.6C

BASES

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive
material to containment and an increase in containment pressure and
temperature requiring the operation of the Containment Spray System.

In MODES 5 and 6, the probability and consequences of these events are
reduced because of the pressure and temperature limitations of these
MODES. Thus, the Containment Spray System is not required to be
OPERABLE in MODE 5 or 6.

ACTIONS A.1

With one containment spray train inoperable, the affected train must be
restored to OPERABLE status within 72 hours. The components in this
degraded condition are capable of providing 100% of the heat removal
and iodine removal needs after an accident. The 72 hour Completion
Time was developed taking into account the redundant heat removal and
iodine removal capabilities afforded by the OPERABLE train and the low
probability of a DBA occurring during this period.

B.1 and B.2

If the affected containment spray train cannot be restored to OPERABLE
status within the required Completion Time, the plant must be brought to
a MODE in which the LC does no.. t pplyoverall plant risk is reduced. To
achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5-4 within 84-54_ hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 5). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components. consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power

WOG STS B 3.6.6C-5 Rev. 3.1, 12/01/05
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Containment Spray System (Ice Condenser)
B 3.6.6C

conditions in an orderly manner and without challenging plant systems.
The extended interval to reach MODE 5-4 allows 48 hours to restore the
containment spray train to OPERABLE status in MODE 3. This additional
t4iBnaid is reasonable when considering that the driving force for a
release of radioactive material from the Reactor Coolant System is
reduced in MODE 3.

SURVEILLANCE SR 3.6.6C.1
REQUIREMENTS

Verifying the correct alignment of manual, power operated, and automatic
valves, excluding check valves, in the Containment Spray System
provides assurance that the proper flow path exists for Containment
Spray System operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since they were verified
in the correct position prior to being secured. This SR does not require
any testing or valve manipulation. Rather, it involves verification that
those valves outside containment and capable of potentially being
mispositioned, are in the correct position.

WOG STS B 3.6.6C-6 Rev. 3.1, 12/01/05
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Containment Spray System (Ice Condenser)
B 3.6.6C

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.6.2

Verifying that each containment spray pump's developed head at the flow
test point is greater than or equal to the required developed head ensures
that spray pump performance has not degraded during the cycle. Flow
and differential head are normal tests of centrifugal pump performance
required by the ASME Code (Ref. 56). Since the containment spray
pumps cannot be tested with flow through the spray headers, they are
tested on bypass flow. This test confirms one point on the pump design
curve and is indicative of overall performance. Such inservice inspections
confirm component OPERABILITY, trend performance, and detect
incipient failures by indicating abnormal performance. The Frequency of
this SR is in accordance with the Inservice Testing Program.

SR 3.6.6.3 and SR 3.6.6.4

These SRs require verification that each automatic containment spray
valve actuates to its correct position and each containment spray pump
starts upon receipt of an actual or simulated containment spray actuation
signal. This Surveillance is not required for valves that are locked,
sealed, or otherwise secured in the required position under administrative
controls. The [18] month Frequency is based on the need to perform
these Surveillances under the conditions that apply during a plant outage
and the potential for an unplanned transient if the Surveillances were
performed with the reactor at power. Operating experience has shown
these components usually pass the Surveillances when performed at the
[18] month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

The surveillance of containment sump isolation valves is also required by
SR 3.6.6.3. A single surveillance may be used to satisfy both
requirements.

SR 3.6.6.5

With the containment spray inlet valves closed and the spray header
drained of any solution, low pressure air or smoke can be blown through
test connections. This SR ensures that each spray nozzle is
unobstructed and that spray coverage of the containment during an
accident is not degraded. Because of the passive design of the nozzle, a
test at [the first refueling and at] 10 year intervals is considered adequate
to detect obstruction of the spray nozzles.
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Containment Spray System (Ice Condenser)
B 3.6.6C

BASES

REFERENCES 1. 10 CFR 50, Appendix A, GDC 38, GDC 39, GDC 40, GDC 41,
GDC 42, and GDC 43.

2. FSAR, Section [6.2].

3. 10 CFR 50.49.

4. 10 CFR 50, Appendix K.

5. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs." [DATEl.

ý56. ASME Code for Operation and Maintenance of Nuclear Power
Plants.
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QS System (Subatmospheric)
B 3.6.6D

BASES

ACTIONS A._1

If one QS train is inoperable, it must be restored to OPERABLE status
within 72 hours. The components in this degraded condition are capable
of providing 100% of the heat removal and iodine removal needs after an
accident. The 72 hour Completion Time was developed taking into
account the redundant heat removal and iodine removal capabilities
afforded by the OPERABLE train and the low probability of a DBA
occurring during this period.

B.1 and B.2

If the Required Action and associated Completion Time are not met, the
plant must be brought to a MODE in which the LCO does no'+t ,ppyoverall
plant risk is reduced. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours and to MODE 5-4 within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 4). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.6D.1
REQUIREMENTS

Verifying the correct alignment of manual, power operated, and automatic
valves, excluding check valves, in the QS System provides assurance
that the proper flow path exists for QS System operation. This SR does
not apply to valves that are locked, sealed, or otherwise secured in
position, since they were verified to be in the correct position prior to
being secured. This SR does not require any testing or valve
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B 3.6.6D

manipulation. Rather, it involves verification that those valves outside
containment and capable of potentially being mispositioned are in the
correct position.

SR 3.6.6D.2

Verifying that each QS pump's developed head at the flow test point is
greater than or equal to the required developed head ensures that QS
pump performance has not degraded during the cycle. Flow and
differential head are normal tests of centrifugal pump performance
required by the ASME Code (Ref. 45). Since the QS System pumps
cannot be tested with flow through the spray headers, they are tested on
bypass flow. This test confirms one point on the pump design curve and
is indicative of overall performance. Such inservice tests confirm
component OPERABILITY, trend performance, and detect incipient
failures by indicating abnormal performance. The Frequency of this SR is
in accordance with the Inservice Testing Program.

WOG STS B 3.6.6D-5 Rev. 3.1, 12/01/05
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QS System (Subatmospheric)
B 3.6.6D

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.6D.3 and SR 3.6.6D.4

These SRs ensure that each QS automatic valve actuates to its correct
position and each QS pump starts upon receipt of an actual or simulated
containment spray actuation signal. This Surveillance is not required for
valves that are locked, sealed, or otherwise secured in the required
position under administrative controls. The [18] month Frequency is
based on the need to perform these Surveillances under the conditions
that apply during a plant outage and the potential for an unplanned
transient if the Surveillances were performed with the reactor at power.
Operating experience has shown that these components usually pass the
Surveillances when performed at an [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint.

SR 3.6.6D.5

With the containment spray inlet valves closed and the spray header
drained of any solution, low pressure air or smoke can be blown through
test connections. This SR ensures that each spray nozzle is
unobstructed and that spray coverage of the containment during an
accident is not degraded. Due to the passive nature of the design of the
nozzle, a test at [the first refueling and at] 10 year intervals is considered
adequate to detect obstruction of the nozzles.

REFERENCES 1. FSAR, Section [6.2].

2. 10 CFR 50.49.

3. 10 CFR 50, Appendix K.

4. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changqes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].

54. ASME Code for Operation and Maintenance of Nuclear Power
Plants.
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RS System (Subatmospheric)
B 3.6.6E

BASES

ACTIONS (continued)

[c.1
With two inside RS subsystems inoperable, at least one of the inoperable
subsystems must be restored to OPERABLE status within 72 hours. The
components in this degraded condition are capable of providing 100% of
the heat removal needs after an accident. The 72 hour Completion Time
was chosen based on the same reasons as given in Required
Action B.1.]

[D.1

With two outside RS subsystems inoperable, at least one of the
inoperable subsystems must be restored to OPERABLE status within
72 hours. The components in this degraded condition are capable of
providing 100% of the heat removal needs after an accident. The 72 hour
Completion Time was chosen based on the same reasons as given in
Required Action B.1.]

[E.1

With the casing cooling tank inoperable, the NPSH available to the
outside RS subsystem pumps may not be sufficient. The inoperable
casing cooling tank must be restored to OPERABLE status within
72 hours. The components in this degraded condition are capable of
providing 100% of the heat removal needs after an accident. The 72 hour
Completion Time was chosen based on the same reasons as given in
Required Action B.1.

F.1 and F.2

If the inoperable RS subsystem(s) for the casing cooling tanki cannot be
restored to OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does net ppýy2overall
plant risk is reduced. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours and to MODE 5-4_within 84-54 hours.

Remaining within the Apolicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 4). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However. voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action F.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
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LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However. there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power conditions in an
orderly manner and without challenging plant systems. The extended
interval to reach MODE 5-4 allows 48 hours to restore the RS
subsystem(s) [or casing cooling tank) to OPERABLE status in MODE 3.
This additional time and is reasonable considering that the driving force
for a release of radioactive material from the Reactor Coolant System is
reduced in MODE 3.

WOO STS B 3.6.6E-6 Rev. 3.1, 12/01/05
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RS System (Subatmospheric)
B 3.6.6E

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.6E.4

Verifying the correct alignment of manual, power operated, and automatic
valves, excluding check valves, in the RS System and casing cooling tank
provides assurance that the proper flow path exists for operation of the
RS System. This SR does not apply to valves that are locked, sealed, or
otherwise secured in position, since they are verified as being in the
correct position prior to being secured. This SR does not require any
testing or valve manipulation. Rather, it involves verification that those
valves outside containment and capable of potentially being
mispositioned are in the correct position.

SR 3.6.6E.5

Verifying that each RS [and casing cooling] pump's developed head at the
flow test point is greater than or equal to the required developed head
ensures that these pumps' performance has not degraded during the
cycle. Flow and differential head are normal tests of centrifugal pump
performance required by the ASME Code (Ref. 45). Since the QS
System pumps cannot be tested with flow through the spray headers,
they are tested on bypass flow. This test confirms one point on the pump
ýdesign curve and is indicative of overall performance. Such inservice
tests confirm component OPERABILITY, trend performance, and detect
incipient failures by indicating abnormal performance. The Frequency of
this SR is in accordance with the Inservice Testing Program.

SR 3.6.6E.6

These SRs ensure that each automatic valve actuates and that the RS
System and casing cooling pumps start upon receipt of an actual or
simulated High-High containment pressure signal. Start delay times are
also verified for the RS System pumps. This Surveillance is not required
for valves that are locked, sealed, or otherwise secured in the required
position under administrative controls. The [18] month Frequency is
based on the need to perform this Surveillance under the conditions that
apply during a plant outage and the potential for an unplanned transient if
the Surveillance were performed with the reactor at power. Operating
experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency was considered to be acceptable from a reliability
standpoint.

WOG STS B 3.6.6E-8 Rev. 3.1, 12/01/05
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RS System (Subatmospheric)
B 3.6.6E

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.6E.7

This SR ensures that each spray nozzle is unobstructed and that spray
coverage of the containment will meet its design bases objective. An air
or smoke test is performed through each spray header. Due to the
passive design of the spray header and its normally dry state, a test at
[the first refueling and at] 10 year intervals is considered adequate for
detecting obstruction of the nozzles.

REFERENCES 1. FSAR, Section [6.2].

2. 10 CFR 50.49.

3. 10 CFR 50, Appendix K.

.4. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Chanqes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].

45. ASME Code for Operation and Maintenance of Nuclear Power
Plants.
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Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.7

BASES

LCO (continued)

spray flow until the Containment Spray System suction path is switched
from the RWST to the containment sump, and to raise the average spray
solution pH to a level conducive to iodine removal, namely, to
between [7.2 and 11.0]. This pH range maximizes the effectiveness of
the iodine removal mechanism without introducing conditions that may
induce caustic stress corrosion cracking of mechanical system
components. In addition, it is essential that valves in the Spray Additive
System flow paths, are properly positioned and that automatic valves are
capable of activating to their correct positions.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive
material to containment requiring the operation of the Spray Additive
System. The Spray Additive System assists in reducing the iodine fission
product inventory prior to release to the environment.

In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations in these
MODES. Thus, the Spray Additive System is not required to be
OPERABLE in MODE 5 or 6.

ACTIONS A..1

If the Spray Additive System is inoperable, it must be restored to
OPERABLE within 72 hours. The pH adjustment of the Containment
Spray System flow for corrosion protection and iodine removal
enhancement is reduced in this condition. The Containment Spray
System would still be available and would remove some iodine from the
containment atmosphere in the event of a DBA. The 72 hour Completion
Time takes into account the redundant flow path capabilities and the low
probability of the worst case DBA occurring during this period.

B.1 and B.2

If the Spray Additive System cannot be restored to OPERABLE status
within the required Completion Time, the plant must be brought to a
MODE in which the LC....oo..ot ,pplyoverall plant risk is reduced. To
achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5-4 within 84-54hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 2). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.
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Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.7

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components. consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power conditions in an
orderly manner and without challenging plant systems. The extended
interval to reach MODE 5-4 allows 48 hours to restore for restoration of
the Spray
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Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.7

BASES

ACTIONS (continued)

Additive System to OPERABLE status in MODE 3 and 36 hours to reach
MODE 5. This is reasonable when considering the reduced pressure and
temperature conditions in MODE 3 for the release of radioactive material
from the Reactor Coolant System.

SURVEILLANCE SIR 3.6.7.1
REQUIREMENTS

Verifying the correct alignment of Spray Additive System manual, power
operated, and automatic valves in the spray additive flow path provides
assurance that the system is able to provide additive to the Containment
Spray System in the event of a DBA. This SR does not apply to valves
that are locked, sealed, or otherwise secured in position, since these
valves were verified to be in the correct position prior to locking, sealing,
or securing. This SR does not require any testing or valve manipulation.
Rather, it involves verification that those valves outside containment and
capable of potentially being mispositioned are in the correct position.

SR 3.6.7.2

To provide effective iodine removal, the containment spray must be an
alkaline solution. Since the RWST contents are normally acidic, the
volume of the spray additive tank must provide a sufficient volume of
spray additive to adjust pH for all water injected. This SR is performed to
verify the availability of sufficient NaOH solution in the Spray Additive
System. The 184 day Frequency was developed based on the low
probability of an undetected change in tank volume occurring during the
SR interval (the tank is isolated during normal unit operations). Tank
level is also indicated and alarmed in the control room, so that there is
high confidence that a substantial change in level would be detected.

SR 3.6.7.3

This SR provides verification of the NaOH concentration in the spray
additive tank and is sufficient to ensure that the spray solution being
injected into containment is at the correct pH level. The 184 day
Frequency is sufficient to ensure that the concentration level of NaOH in
the spray additive tank remains within the established limits. This is
based on the low likelihood of an uncontrolled change in concentration
(the tank is normally isolated) and the probability that any substantial
variance in tank volume will be detected.
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Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.7.4

This SR provides verification that each automatic valve in the Spray
Additive System flow path actuates to its correct position. This
Surveillance is not required for valves that are locked, sealed, or
otherwise secured in the required position under administrative controls.
The [18] month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed
with the reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed at the
[18] month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.6.7.5

To ensure that the correct pH level is established in the borated water
solution provided by the Containment Spray System, the flow rate in the
Spray Additive System is verified once every 5 years. This SR provides
assurance that the Correct amount of NaOH will be metered into the flow
path upon Containment Spray System initiation. Due to the passive
nature of the spray additive flow controls, the 5 year Frequency is
sufficient to identify component degradation that may affect flow rate.

REFERENCES 1. FSAR, Chapter [15].

2. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATEL.
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ICS (Atmospheric and Subatmospheric)
B 3.6.11

BASES

ACTIONS A.1

.With one ICS train inoperable, the inoperable train must be restored to
OPERABLE status within 7 days. The components in this degraded
condition are capable of providing 100% of the iodine removal needs after
a DBA. The 7 day Completion Time is based on consideration of such
factors as:

a. The availability of the OPERABLE redundant ICS train,

b. The fact that, even with no ICS train in operation, almost the same
amount of iodine would be removed from the containment
atmosphere through absorption by the Containment Spray System,
and

c. The fact that the Completion Time is adequate to make most repairs.

B.1 and B.2

If the ICS train cannot be restored to OPERABLE status within the
required Completion Time, the plant must be brought to a MODE in which
the LCO does not applyoverall plant risk is reduced. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours and
to MODE 5-4 within 34-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 5). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of -LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner without challenging plant systems.
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ICS (Atmospheric and Subatmospheric)
B 3.6.11

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.11.2

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

SR 3.6.11.3

The automatic startup test verifies that both trains of equipment start upon
receipt of an actual or simulated test signal. The [18] month Frequency is
based on the need to perform this Surveillance under the conditions that
apply during a plant outage and the potential for an unplanned transient if
the Surveillance were performed with the reactor at power. Operating
experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint. Furthermore, the Frequency was developed considering that
the system equipment OPERABILITY is demonstrated at a 31 day
Frequency by SR 3.6.11.1.

[SR 3.6.11.4

The ICS filter bypass dampers are tested to verify OPERABILITY. The
dampers are in the bypass position during normal operation and must
reposition for accident operation to draw air through the filters. The
[18] month Frequency is considered to be acceptable based on the
damper reliability and design, the mild environmental conditions in the
vicinity of the dampers, and the fact that operating experience has shown
that the dampers usually pass the Surveillance when performed at the
[18] month Frequency.]

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41, GDC 42, and GDC 43.

2. FSAR, Section [6.5].

3. Regulatory Guide 1.52, Revision [2].

4. FSAR, Chapter [15].
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5. WCAP-16294-NP-A; Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].
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Vacuum Relief Valves (Atmospheric and Ice Condenser)
B 3.6.12

BASES

LCO The LCO establishes the minimum equipment required to accomplish the
vacuum relief function following the inadvertent actuation of containment
cooling features. Two 100% vacuum relief lines are required to be
OPERABLE to ensure that at least one is available, assuming one or both
valves in the other line fail to open.

APPLICABILITY In MODES 1, 2, 3, and 4, the containment cooling features, such as the
Containment Spray System, are required to be OPERABLE to mitigate
the effects of a DBA. Excessive negative pressure inside containment
could occur whenever these systems are required to be OPERABLE due
to inadvertent actuation of these systems. Therefore, the vacuum relief
lines are required to be OPERABLE in MODES 1, 2, 3, and 4 to mitigate
the effects of inadvertent actuation of the Containment Spray System,
Quench Spray (QS) System, or Containment Cooling System.

In MODES 5 and 6, the probability and consequences of a DBA are
reduced due to the pressure and temperature limitations of these
MODES. The Containment Spray System, QS System, and Containment
Cooling System.are not required to be OPERABLE in MODES 5 and 6.
Therefore, maintaining OPERABLE vacuum relief valves is not required in
MODE 5 or 6.

ACTIONS A.1

When one of the required vacuum relief lines is inoperable, the inoperable
line must be restored to OPERABLE status within 72 hours. The
specified time period is consistent with other LCOs for the loss of one
train of a system required to mitigate the consequences of a LOCA or
other DBA.

B.1 and B.2

If the vacuum relief line cannot be restored to OPERABLE statuswithin
the required Completion Time, the plant must be brought to a MODE in
which the LCO docs not applyoverall plant risk is reduced. To achieve
this status, the plant must be brought to at least MODE 3 within 6 hours
and to MODE.5-4 within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 2). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified bv a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
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Vacuum Relief Valves (Atmospheric and Ice Condenser)
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However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

WOG STS B 3.6.12-3 Rev. 3.1, 12/01/05
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.12.1

This SR cites the Inservice Testing Program, which establishes the
requirement that inservice testing of the ASME Code Class 1, 2, and 3
pumps and valves shall be performed in accordance with the ASME Code
(Ref. 2-3). Therefore, SR Frequency is governed by the Inservice Testing
Program.

REFERENCES 1. FSAR, Section [6.2].

2. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs." [DATE].

2-3. ASME Code for Operation and Maintenance of Nuclear Power
Plants.
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BASES

LCO In the event of a DBA, one SBACS train is required to provide the
minimum particulate iodine removal assumed in the safety analysis. Two
trains of the SBACS must be OPERABLE to ensure that at least one train
will operate, assuming that the other train is disabled by a single active
failure.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could lead to fission product release to
containment that leaks to the shield building. The large break LOCA, on
which this system's design is based, is a full power event. Less severe
LOCAs and leakage still require the system to be OPERABLE throughout
these MODES. The probability and severity of a LOCA decrease as core
power and Reactor Coolant System pressure decrease. With the reactor
shut down, the probability of release of radioactivity resulting from such
an accident is low.

In MODES 5 and 6, the probability and consequences of a DBA are low
due to the pressure and temperature limitations in these MODES. Under
these conditions, the Filtration System is not required to be OPERABLE
(although one or more trains may be operating for other reasons, such as
habitability during maintenance in the shield building annulus).

ACTIONS A..1

With one SBACS train inoperable, the inoperable train must be restored

to OPERABLE status within 7 days. The components in this degraded
condition are capable of providing 100% of the iodine removal needs after
a DBA. The 7 day Completion Time is based on consideration of such
factors as the availability of the OPERABLE redundant SBACStrain and
the low probability of a DBA occurring during this period. The Completion
Time is adequate to make most repairs.

B.1 and B.2

If the SBACS train cannot be restored to OPERABLE statuswithin the
required Completion Time, the plant must be brought to a MODE in which
the LCO does not applyoverall plant risk is reduced.. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours and
to MODE 5-4 within ,6-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 4). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However. voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
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LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components. consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions. if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown Of the-unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

WOG STS B 3.6.13-4 Rev. 3.0, 03/31/04
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BASES

SURVEILLANCE REQUIREMENTS (continued)

[SR 3.6.13.4

The SBACS filter bypass dampers are tested to verify OPERABILITY.
The dampers are in the bypass position during normal operation and
must reposition for accident operation to draw air through the filters. The
[18] month Frequency is considered to be acceptable based on damper
reliability and design, mild environmental conditions in the vicinity of the
dampers, and the fact that operating experience has shown that the
dampers usually pass the Surveillance when performed at the [18] month
Frequency.]

SR 3.6.13.5

The proper functioning of the fans, dampers, filters, adsorbers, etc., as a
system is verified by the ability of each train to produce the required
system flow rate. The [18] month Frequency on a STAGGERED TEST
BASIS is consistent with Regulatory Guide 1.52 (Ref. 45) guidance for
functional testing.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41.

2. FSAR, Section [6.5].

3. FSAR, Chapter [15].

4. WCAP-16294-NP-A. Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinahouse NSSS PWRs." [DATE1.

45. Regulatory Guide 1.52, Revision [2].
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ARS (Ice Condenser)
B 3.6.14

BASES

ACTIONS (continued)

B.1 and B.2

If the ARS train cannot be restored to OPERABLE status within the
required Completion Time, the plant must be brought to a MODE in which
the LCD doces not app!overall plant risk is reduced. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours and
to MODE &-4 within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 3). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction.on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.14.1
REQUIREMENTS

Verifying that each ARS fan starts on an actual or simulated actuation
.signal, after a delay > [9.0] minutes and < [11.0] minutes, and operates for
> 15 minutes is sufficient to ensure that all fans are OPERABLE and that
all associated controls and time delays are functioning properly. It also
ensures that blockage, fan and/or motor failure, or excessive vibration
can be detected for corrective action. The [92] day Frequency was
developed considering the known reliability of fan motors and controls
and the two train redundancy available.

SR 3.6.14.2

Verifying ARS fan motor current to be at rated speed with the return air
dampers closed confirms one operating condition of the fan. This test is
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BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.14.4
Verifying the OPERABILITY of the motor operated valve in the Hydrogen
Skimmer System hydrogen collection header to the lower containment
compartment provides assurance that the proper flow path will exist when
the valve receives an actuation signal. This Surveillance is not required
for valves that are locked, sealed, or otherwise secured in the required
position under administrative controls. This Surveillance also confirms
that the time delay to open is within specified tolerances. The 92 day
Frequency was developed considering the known reliability of the motor
operated valves and controls and the two train redundancy available.
Operating experience has also shown this Frequency to be acceptable.]

REFERENCES 1. FSAR, Section [6.2].

2. 10 CFR 50, Appendix K.

3. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs." [DATEL.
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BASES

APPLICABILITY (continued)

The probability and consequences of these events in MODES 5 and 6 are
low due to the pressure and temperature limitations of these MODES. As
such, the containment recirculation drains are not required to be
OPERABLE in these MODES.

ACTIONS A.1

If one ice condenser floor drain is inoperable, 1 hour is allowed to restore
the drain to OPERABLE status. The Required Action is necessary to
return operation to within the bounds of the containment analysis. The
1 hour Completion Time is consistent with the ACTIONS of LCO 3.6.1,
"Containment," which requires that containment be restored to
OPERABLE status within 1 hour.

B.1

If one refueling canal drain is inoperable, 1 hour is allowed to restore the
drain to OPERABLE status. The Required Action is necessary to return
operation to within the bounds of the containment analysis. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1, which
requires that containment be restored to OPERABLE status in 1 hour.

C.1 and C.2

If the affected drain(s) cannot be restored to OPERABLE status within the
required Completion Time, the plant must be brought to a MODE in which
the LCO does not 3pplyoverall plant risk is reduced. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours and
to MODE ,54 within 39-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 2). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action C.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
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not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

WOG STS B 3.6.18-4 Rev. 3.0, 03/31/04
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B 3.6.18

BASES

SURVEILLANCE SR 3.6.18.1
REQUIREMENTS

Verifying the OPERABILITY of the refueling canal drains ensures that
they will be able to perform their functions in the event of a DBA. This
Surveillance confirms that the refueling canal drain plugs have been
removed and that the drains are clear of any obstructions that could
impair their functioning. In addition to debris near the drains, attention
must be given to any debris that is located where it could be moved to the
drains in the event that the Containment Spray System is in operation and
water is flowing to the drains. SR 3.6.18.1 must be performed before
entering MODE 4 from MODE 5 after every filling of the canal to ensure
that the plugs have been removed and that no debris that could impair the.
drains was deposited during the time the canal was filled. The 92 day
Frequency was developed considering such factors as the inaccessibility
of the drains, the absence of traffic in the vicinity of the drains, and the
redundancy of the drains.

SR 3.6.18.2

Verifying the OPERABILITY of the ice condenser floor drains ensures that
they will be able to perform their functions in the event of a DBA.
Inspecting the drain valve disk ensures that the valve is performing its
function of sealing the drain line from warm air leakage into the ice
condenser during normal operation, yet will open if melted ice fills the line
following a DBA. Verifying that the drain lines are not obstructed ensures
their readiness to drain water from the ice condenser. The [18] month
Frequency was developed considering such factors as the inaccessibility
of the drains during power operation; the design of the ice condenser,
which precludes melting and refreezing of the ice; and operating
experience that has confirmed that the drains are found to be acceptable
when the Surveillance is performed at an [18] month Frequency.
Because of high radiation in the vicinity of the drains during power
operation, this Surveillance is normally done during a shutdown.

REFERENCES 1. FSAR, Section [6.2].

2. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].
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BASES

APPLICABLE SAFETY ANALYSES (continued)

ESFAS logic may not detect the affected steam generator if the backflow
check valve to the affected MFW header worked properly. One motor
driven AFW pump would deliver to the broken MFW header at the pump
runout flow until the problem was detected, and flow terminated by the
operator. Sufficient flow would be delivered to the intact steam generator
by the redundant AFW pump.

The ESFAS automatically actuates the AFW turbine driven pump and
associated power operated valves and controls when required to ensure
an adequate feedwater supply to the steam generators during loss of
power. DC power operated valves are provided for each AFW line to
control the AFW flow to each steam generator.

The AFW System satisfies the requirements of Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO ------------------------------ REVIEWER'S NOTE -----------------------------------
rImplementation of WCAP-16294-NP-A, Rev. 1 "Risk Informed Evaluation
of Changes to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," provides the allowance to remain in
MODE 4 instead of transitioning to MODE 5 for certain Required Actions.
In order to utilize this allowance, a requirement must be established to
maintain the TDAFW train available in MODE 4. The requirement to
maintain the TDAFW train available in order to remain in MODE 4 will be
addressed by a licensing commitment to include a requirement that will
be located in the Technical Specification Bases, a Licensee Controlled
Document, or implementing procedures. If a sufficient steam supply is
unavailable during the application of the MODE 4 end state, the unit's
configuration risk management program will direct the appropriate actions

• to be taken. The risk impact is managed through the program in place to
implement 10 CFR 50.65(a)(4) and its implementation guidance, NRC
Regulatory Guide 1.182, "Assessing and Managing Risk Before
Maintenance Activities at Nuclear Power Plants." Regulatory Guide 1.182
endorses the guidance in Section 11 of NUMARC 93-01, "Industry
Guideline for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants." This program will determine the safest course of action
for an emergent condition in MODE 4 that renders the TDAFW train
unavailable, and could include proceeding to a MODE 5 endstate in the
affected Specifications.

The additional requirement to maintain the TDAFW train available in
MODE 4 in accordance with WCAP-16294-NP-A, Rev. 1, may be
included in this Bases or a reference to the location of this requirement
(e.g., a specific location in the Technical Requirements Manual, other
licensee controlled document, or the implementinq procedure may be
included in this Bases.1
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This LCO provides assurance that the AFW System will perform its
design safety function to mitigate the consequences of accidents that
could result in overpressurization of the reactor coolant pressure
boundary. [Three] independent AFW pumps in [three] diverse trains are
required to be OPERABLE to ensure the availability of RHR capability for
all events accompanied by a loss of offsite power and a single failure.
This is accomplished by powering two of the pumps from independent
emergency buses. The third AFW pump is powered by a different means,
a steam driven turbine supplied with steam from a source that is not
isolated by closure of the MSIVs.

The AFW System is configured into [three] trains. The AFW System is
considered OPERABLE when the components and flow paths required to
provide redundant AFW flow to the steam generators are OPERABLE.
This requires that the two motor driven AFW pumps be OPERABLE in
[two] diverse paths, each supplying AFW to separate steam generators.
The turbine driven AFW pump is required to be OPERABLE with
redundant steam supplies from each of [two] main steam lines upstream
of the MSIVs, and shall be capable of supplying AFW to any of the steam
generators. The piping, valves, instrumentation, and controls in the
required flow paths also are required to be OPERABLE.

The LCO is modified by a Note indicating that one AFW train, which
includes a motor driven pump, is required to be OPERABLE in MODE 4.
This is because of the reduced heat removal requirements and short
period of time in MODE 4 during which the AFW is required and the
insufficient steam available in MODE 4 to power the turbine driven AFW
pump.

WOG STS B 3.7.5-4 Rev. 3.1, 12/01/05
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BASES

APPLICABILITY (continued)

In MODE 5 or 6, the OPERABILITY requirements of the CCW System are
determined by the systems it supports.

ACTIONS A.1

Required Action A.1 is modified by a Note indicating that the applicable
Conditions and Required Actions of LCO 3.4.6, "RCS Loops - MODE 4,"
be entered if an inoperable CCW train results in an inoperable RHR loop.
This is an exception to LCO 3.0.6 and ensures the proper actions are
taken for these components.

If one CCW train is inoperable, action must be taken to restore
OPERABLE status within 72 hours. In this Condition, the remaining
OPERABLE CCW train is adequate to perform the heat removal function.
The 72 hour Completion Time is reasonable, based on the redundant
capabilities afforded by the OPERABLE train, and the low probability of a
DBA occurring during this period.

B.1 and B.2

If the CCW train cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LC, doe, not appyoverall plant risk is reduced. To achieve this
status, the unit must be placed in at least MODE 3 within 6 hours and in
MODE -4 -within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 3). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However. there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components. consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude. changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are oart of a shutdown of the unit.

WOG STS B 3.7.7-3 Rev. 3.0, 03/31/04
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CCW System
B 3.7.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

sealing, or securing. This SR also does not apply to valves that cannot
be inadvertently misaligned, such as check valves. This Surveillance
does not require any testing or valve manipulation; rather, it involves
verification that those valves capable of being mispositioned are in the
correct position.

The 31 day Frequency is based on engineering judgment, is consistent
with the procedural controls governing valve operation, and ensures
correct valve positions.

SR 3.7.7.2

This SR verifies proper automatic operation of the CCW valves on an
actual or simulated actuation signal. The CCW System is a normally
operating system that cannot be fully actuated as part of routine testing
during normal operation. This Surveillance is not required for valves that
are locked, sealed, or otherwise secured in the required position under
administrative controls. The [18] month Frequency is based on the need
to perform this Surveillance under the conditions that apply during a unit
outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating experience has
shown that these components usually pass the Surveillance when
performed at the [18] month Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.

SR 3.7.7.3

This SR verifies proper automatic operation of the CCW pumps on an
actual or simulated actuation signal. The CCW System is a normally
operating system that cannot be fully actuated as part of routine testing
during normal operation. The [18] month Frequency is based on the need
to perform this Surveillance under the conditions that apply during a unit
outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating experience has
shown that these components usually pass the Surveillance when
performed at the [18] month Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.

REFERENCES 1. FSAR, Section [9.2.2].

2. FSAR, Section [6.2].
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3. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changqes
to Technical Specification Required Action Endstates for
Westinahouse NSSS PWRs," rDATEI.
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B 3.7.8

BASES

ACTIONS (continued)

LCO 3.0.6 and ensures the proper actions are taken for these
components. The 72 hour Completion Time is based on the redundant
capabilities afforded by the OPERABLE train, and the low probability of a
DBA occurring during this time period.

B.1 and B.2

If the SWS train cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LCO does not applyoverall plant risk is reduced. To achieve this
status, the unit must be placed in at least MODE 3 within 6 hours and in
MODE 54 within 36-12_ hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 4). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note .does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

SURVEILLANCE SR 3.7.8.1
REQUIREMENTS

This SR is modified by a Note indicating that the isolation of the SWS
components or systems may render those components inoperable, but
does not affect the OPERABILITY of the SWS.

Verifying the correct alignment for manual, power operated, and
automatic valves in the SWS flow path provides assurance that the
proper flow paths exist for SWS operation. This SR does not apply to
valves that are locked, sealed, or otherwise secured in position, since

WOG STS B 3.7.8-3 Rev. 3.0, 03/31/04
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BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.8.2

This SR verifies proper automatic operation of the SWS valves on an
actual or simulated actuation signal. The SWS is a normally operating
system that cannot be fully actuated as part of normal testing. This
Surveillance is not required for valves that are locked, sealed, or
otherwise secured in the required position under administrative controls.
The [18] month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit outage and the
potential for an unplanned transient if the Surveillance were performed
with the reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed at the
[18] month Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint.

SR 3.7.8.3

This SR verifies proper automatic operation of the SWS pumps on an
actual or simulated actuation signal. The SWS is a normally operating
system that cannot be fully actuated as part of normal testing during
normal operation. The [18] month Frequency is based on the need to
perform this Surveillance under the conditions that apply during a unit'
outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating experience has
shown that these components usually pass the Surveillance when
performed at the [18] month Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.

REFERENCES 1. FSAR, Section [9.2.1].

2. FSAR, Section [6.2].

3. FSAR, Section [5.4.7].

4. WCAP-16294-NP-A. Rev. 1. "Risk-Informed Evaluation of Chanqes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].
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UHS
B 3.7.9

BASES

ACTIONS (continued)

The 7 day Completion Time is reasonable based on the low probability of
an accident occurring during the 7 days that one cooling tower fan is
inoperable (in one or more cooling towers), the number of available
systems, and the time required to reasonably complete the Required
Action.]

[B.1

----------------------- REVIEWER'S NOTE ------------------
The [ ]*F is the maximum allowed UHS temperature value and is based
on temperature limitations of the equipment that is relied upon for
accident mitigation and safe shutdown of the unit.

With water temperature of the UHS > [90]°F, the design basis assumption
associated with initial UHS temperature are bounded provided the
temperature of the UHS averaged over the previous 24 hour period is
< [90]'F. With the water temperature of the UHS > [90]°F, long term
cooling capability of the ECCS loads and DGs may be affected.
Therefore, to ensure long term cooling capability is provided to the ECCS
loads when water temperature of the UHS is > [90]°F, Required Action
B.1 is provided to more frequently monitor the water temperature of the
UHS and verify the temperature is < [90]°F when averaged over the
previous 24 hour period. The once per hour Completion Time takes into
consideration UHS temperature variations and the increased monitoring
frequency needed to ensure design basis assumptions and equipment
limitations are not exceeded in this condition. If the water temperature of
the UHS exceeds [90]'F when averaged over the previous 24 hour period
or the water temperature of the UHS exceeds [ ]°F, Condition C must be
entered immediately.]

C.1 and C.2

If the Required Actions and Completion Times of Condition [A or B] are
not met, or the UHS is inoperable for reasons other than Condition A [or
B], the unit must be placed in a MODE in which the LCO does not
apfyoverall pant risk is reduced. To achieve this status, the unit must be
placed in at least MODE 3 within 6 hours and in MODE 5-4 within
3,6-12_ hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 3). In
MODE 4 there are two means of decay heat removal, which orovides

WOG STS B 3.7.9-3 Rev. 3.0, 03/31/04
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UHS
B 3.7.9

diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action C.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when enterinq MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 durinq startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressinq inoperable systems and components, consideration of the
results, determination of the acceptability of enterinq MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

WOG STS B 3.7.9-4 Rev. 3.0, 03/31/04
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UHS
B 3.7.9

BASES

SURVEILLANCE [SR 3.7.9.1
REQUIREMENTS

This SR verifies that adequate long term (30 day) cooling can be
maintained. The specified level also ensures that sufficient NPSH is
available to operate the SWS pumps. The [24] hour Frequency is based
on operating experience related to trending of the parameter variations
during the applicable MODES. This SR verifies that the UHS water level
is > [562] ft [mean sea level].]

[SR 3.7.9.2

This SR verifies that the SWS is available to cool the CCW System to at
least its maximum design temperature with the maximum accident or
normal design heat loads for 30 days following a Design Basis Accident.
The 24 hour Frequency is based on operating experience related to
trending of the parameter variations during the applicable MODES. This
SR verifies that the average water temperature of the UHS is < [90'F].]

[SR 3.7.9.3

Operating each cooling tower fan for >[1 5] minutes ensures that all fans
are OPERABLE and that all associated controls are functioning properly.
It also ensures that fan or motor failure, or excessive vibration, can be
detected for corrective action. The 31 day Frequency is based on
operating experience, the known reliability of the fan units, the
redundancy available, and the low probability of significant degradation of
the UHS cooling tower fans occurring between surveillances. ]

[SR 3.7.9.4

This SR verifies that each cooling tower fan starts and operates on an
actual or simulated actuation signal. The [18] month Frequency is
consistent with the typical refueling cycle. Operating experience has
shown that these components usually pass the Surveillance when
performed at the [18] month Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.]

REFERENCES 1. FSAR, Section [9.2.5].

2. Regulatory Guide 1.27.

3. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of ChanQes
to Technical Specification Required Action Endstates for
Westinqhouse NSSS PWRs," [DATE].
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CREFS
B 3.7.10

BASES

ACTIONS (continued)

temperature and relative humidity, and physical security. Preplanned
measures should be available to address these concerns for intentional
and unintentional entry into the condition. The 24 hour Completion Time
is reasonable based on the low probability of a DBA occurring during this
time period, and the use of compensatory measures. The 24 hour
Completion Time is a typically reasonable time to diagnose, plan and
possibly repair, and test most problems with the control room boundary.

C.1 and C.2

In MODE 1, 2, 3, or 4, if the inoperable CREFS train or control room
boundary cannot be restored to OPERABLE status within the required
Completion Time, the unit must be placed in a MODE that miniZ
accidnt Fiskin which the overall plant risk is reduced. To achieve this
status, the unit must be placed in at least MODE 3 within 6 hours, and in
MODE- 5-4 within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 3). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action C.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

D.1 and D.2

[In MODE 5 or 6, or] during movement of [recently] irradiated fuel
assemblies, if the inoperable CREFS train cannot be restored to
OPERABLE status within the required Completion Time, action must be

WOG STS B 3.7; 10-5 Rev. 3.0, 03/31/04
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CREFS
B 3.7.1.0

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.10.3

This SR verifies that each CREFS train starts and operates on an actual
or simulated actuation signal. The Frequency of [18] months is specified
in Regulatory Guide 1.52 (Ref. ,4).

SR 3.7.10.4

This SR verifies the integrity of the control room enclosure, and the
assumed inleakage rates of the potentially contaminated air. The control
room positive pressure, with respect to potentially contaminated adjacent
areas, is periodically tested to verify proper functioning of the
CREFS. During the emergency mode of operation, the CREFS is
designed to pressurize the control room >[0.125] inches water gauge
positive pressure with respect to adjacent areas in order to prevent
unfiltered inleakage. The CREFS is designed to maintain this positive
pressure with one train at a makeup flow rate of [3000] cfm. The
Frequency of [18] months on a STAGGERED TEST BASIS is consistent
with the guidance provided in NUREG-0800 (Ref. 45).

REFERENCES 1. FSAR, Section [6.4].

2. FSAR, Chapter [15].

3. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].

,4. Regulatory Guide 1.52; Rev. [2].

45. NUREG-0800, Section 6.4, Rev. 2, July 1981.
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CREATCS
B 3.7.11

BASES

LCO (continued)

The CREATCS is considered to be OPERABLE when the individual
components necessary to maintain the control room temperature are
OPERABLE in both trains. These components include the heating and
cooling coils and associated temperature control instrumentation. In
addition, the CREATCS must be operable to the extent that air circulation
can be maintained.

APPLICABILITY In MODES 1, 2, 3, 4, [5, and 6,] and during movement of [recently]
irradiated fuel assemblies, the CREATCS must be OPERABLE to ensure
that the control room temperature will not exceed equipment operational
requirements following isolation of the control room. [The CREATCS is
only required to be OPERABLE during fuel handling involving handling
recently irradiated fuel (i.e., fuel that has occupied part of a critical reactor
core within the previous [X] days), due to radioactive decay.]

[In MODE 5 or 6,] CREATCS may not be required for those facilities that
do not require automatic control room isolation.

ACTIONS A.1

With one CREATCS train inoperable, action must be taken to restore
OPERABLE status within 30 days. In this Condition, the remaining
OPERABLE CREATCS train is adequate to maintain the control room
temperature within limits. However, the overall reliability is reduced
because a single failure in the OPERABLE CREATCS train could result in
loss of CREATCS function. The 30 day Completion Time is based on the
low probability of an event requiring control room isolation, the
consideration that the remaining train can provide the required protection,
and that alternate safety or nonsafety related cooling means are
available.

B.1 and B.2

In MODE 1, 2, 3, or 4, if the inoperable CREATCS train cannot be
restored to OPERABLE status within the required Completion Time, the
unit must be placed in a MODE that "ip-nimize" the riskin which the overall
plant risk is reduced. To achieve this status, the unit must be placed in at
least MODE 3 within 6 hours, and in MODE 45-4 within 36-12 hours.

Remainingq within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 2). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

WOG STS B 3.7.11-2 Rev. 3.0, 03/31/04
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CREATMS
B 3.7.11

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

WOG STS 83.7.11-3 Rev. 3.0, 03/31/04
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CREATCS
B 3.7.11

BASES

ACTIONS (continued)

C.1 and C.2

[In MODE 5 or 6, or] during movement of [recently] irradiated fuel, if the
inoperable CREATCS train cannot be restored to OPERABLE status
within the required Completion Time, the OPERABLE CREATCS train
must beplaced in operation immediately. This action ensures that the
remaining train is OPERABLE, that no failures preventing automatic
actuation will occur, and that active failures will be readily detected.

An alternative to Required Action C.1 is to immediately suspend activities
that present a potential for releasing radioactivity that might require
isolation of the control room. This places the unit in a condition that
minimizes accident risk. This does not preclude the movement of fuel to
a safe position.

D.1

[In MODE 5 or 6, or] during movement of [recently] irradiated fuel
assemblies, with two CREATCS trains inoperable, action must be taken
immediately to suspend activities that could result in a release of
radioactivity that might require isolation of the control room. This places
the unit in a condition that minimizes risk. This does not preclude the
movement of fuel to a safe position.

E.1

If both CREATCS trains are inoperable in MODE 1, 2, 3, or 4, the control
room CREATCS may not be capable of performing its intended function.
Therefore, LCO 3.0.3 must be entered immediately.

SURVEILLANCE SR 3.7.11.1
REQUIREMENTS

This SR verifies that the heat removal capability of the system is sufficient
to remove the heat load assumed in the [safety analyses] in the control
room. This SR consists of a combination of testing and calculations. The
[18] month Frequency is appropriate since significant degradation of the
CREATCS is slow and is not expected over this time period.

REFERENCES 1. FSAR, Section [6.4].

2. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].

WOG STS B 3.7.11-4 Rev. 3.0, 03/31/04
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ECCS PREACS
B 3.7.12

BASES

ACTIONS (continued)

If the ECCS pump room boundary is inoperable, the ECCS PREACS
trains cannot perform their intended functions. Actions must be taken to
restore an OPERABLE ECCS pump room boundary within 24 hours.
During the period that the ECCS pump room boundary is inoperable,
appropriate compensatory measures [consistent with the intent, as
applicable, of GDC 19, 60, 64 and 10 CFR Part 100] should be utilized to
protect plant personnel from potential hazards such as radioactive
contamination, toxic chemicals, smoke, temperature and relative
humidity, and physical security. Preplanned measures should be
available to address these concerns for intentional and unintentional entry
into the condition. The 24 hour Completion Time is reasonable based on
the low probability of a DBA occurring during this time period, and the use
of compensatory measures. The 24 hour Completion Time is a typically
reasonable time to diagnose, plan and possibly repair, and test most
problems with the ECCS pump room boundary.

C.1 and C.2

If the ECCS PREACS train or ECCS pump room boundary cannot be
restored to OPERABLE status within the associated Completion Time,
the unit must be placed in a MODE in which the LC0 dAcs not
aplyoverall plant risk is reduced. To achieve this status, the unit must be
placed in at least MODE 3 within 6 hours, and in MODE &-4 within
36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 6). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required -Action C.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4. and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to. and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

WOG STS B 3.7.12-4 Rev. 3.0, 03/31/04
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ECCS PREACS
B 3.7.12

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.12.2

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

SR 3.7.12.3

This SR verifies that each ECCS PREACS train starts and operates on an
actual or simulated actuation signal. The [18] month Frequency is
consistent with that specified in Reference 4.

SR 3.7.12.4

This SR verifies the integrity of the ECCS pump room enclosure. The
ability of the ECCS pump room to maintain a negative pressure, with
respect to potentially uncontaminated adjacent areas, is periodically
tested to verify proper functioning of the ECCS PREACS. During the
[post accident] mode of operation, the ECCS PREACS is designed to
maintain a slight negative pressure in the ECCS pump room, with respect
to adjacent areas, to prevent unfiltered LEAKAGE. The ECCS PREACS
is designed to maintain a <[-0.125] inches water gauge relative to
atmospheric pressure at a flow rate of [3000] cfm from the ECCS pump
room. The Frequency of [18] months is consistent with the guidance
provided in NUREG-0800, Section 6.5.1 (Ref. 67).

This test is conducted with the tests for filter penetration; thus, an
[18] month Frequency on a STAGGERED TEST BASIS is consistent with
that specified in Reference 4.

[SR 3.7.12.5

Operating the ECCS PREACS bypass damper is necessary to ensure
that the system functions properly. The OPERABILITY of the ECCS
PREACS bypass damper is verified if it can be specified in Reference 4.]

WOG STS B 3.7.12-6 Rev. 3.0, 03/31/04
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ECCS PREACS
B 3.7.12

BASES

REFERENCES 1. FSAR, Section [6.5.1].

2. FSAR, Section [9.4.5].

3. FSAR, Section [15.6.5].

4. Regulatory Guide 1.52 (Rev. 2).

5. 10 CFR 100.11.

6. WCAP-16294-NP-A. Rev. 1, "Risk-Informed Evaluation of Chanqesý
to Technical Specification Required Action Endstates for
Westinqhouse NSSS PWRs," [DATE].

67. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.
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FBACS
B 3.7.13

BASES

ACTIONS (continued)

applicable, of GDC 19, 60, 61, 63, 64 and 10 CFR Part 100] should be
utilized to protect plant personnel from potential hazards such as
radioactive contamination, toxic chemicals, smoke, temperature and
relative humidity, and physical security. Preplanned measures should be
available to address these concerns for intentional and unintentional entry
into the condition. The 24. hour Completion Time is reasonable based on
the low probability of a DBA occurring during this time period, and the use
of compensatory measures. The 24 hour Completion Time is a typically
reasonable time to diagnose, plan and possibly repair, and test most
problems with the fuel building boundary.

C.1 and C.2

In MODE 1, 2, 3, or 4, when Required Action A.1 or B.1 cannot be
completed within the associated Completion Time, or when both FBACS
trains are inoperable for reasons other than an inoperable fuel building
boundary (i.e., Condition B), the unit must be placed in a MODE in which
the LCO de no...t apply overall plant risk is reduced. To achieve this
status, the unit must be placed in MODE 3 within 6 hours, and in
MODE 54 within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 6). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action C.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results. determination of the acceptability of entering MODE 4, and
establishment of risk management'actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.]

D.1 and D.2

WOG STS B 3.7.13-4 Rev. 3.0, 03/31/04
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FBACS
B 3.7.13

BASES

ACTIONS (continued)

E.1

When two trains of the FBACS are inoperable during movement of
[recently] irradiated fuel assemblies in the fuel building, action must be
taken to place the unit in a condition in which the LCO does not apply.
Action must be taken immediately to suspend movement of [recently]
irradiated fuel assemblies in the fuel building. This does not preclude the
movement of fuel to a safe position.

SURVEILLANCE SR 3.7.13.1
REQUIREMENTS

Standby systems should be checked periodically- to ensure that they
function properly. As the environmental and normal operating conditions
on this system are not severe, testing each train once every month
provides an adequate check on this system.

Monthly heater operation dries out any moisture accumulated in the
charcoal from humidity in the ambient air. [Systems with heaters must be
operated for >10 continuous hours with the heaters energized. Systems
without heaters need only be operated for Ž15 minutes to demonstrate
the function of the system.] The 31 day Frequency is based on the
known reliability of the equipment and the twotrain redundancy available.

[SR 3.7.13.2

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

[SR 3.7.13.3

This SR verifies that each FBACS train starts and operates on an actual
or simulated actuation signal. The [18] month Frequency is consistent
with Reference 657. ]

WOG STS B 3.7.13-6 Rev. 3.0, 03/31/04
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FBACS
B 3.7.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.13.4

This SR verifies the integrity of the fuel building enclosure. The ability of
the fuel building to maintain negative pressure with respect to potentially
uncontaminated adjacent areas is periodically tested to verify proper
function of the FBACS. During the [post accident] mode of operation, the
FBACS is designed to maintain a slight negative pressure in the fuel
building, to prevent unfiltered LEAKAGE. The FBACS is designed to
maintain a 5[-0.125] inches water gauge with respect to atmospheric
pressure at a flow rate of [20,000] cfm to the fuel building. The
Frequency of [18] months is consistent with the guidance provided in
NUREG-0800, Section 6.5.1 (Ref. 7-8).

An [18] month Frequency (on a STAGGERED TEST BASIS) is consistent
with Reference 67.

[SR 3.7.13.5

Operating the FBACS filter bypass damper is necessary to ensure that
the system functions properly. The OPERABILITY of the FBACS filter
bypass damper is verified if it can be closed. An [18] month Frequency is
consistent with Reference 67.]

REFERENCES 1. FSAR, Section [6.5.1].

2. FSAR, Section [9.4.5].

3. FSAR, Section [15.7.4].

4. Regulatory Guide 1.25.

5. 10 CFR 100.

6. WCAP-16294-NP-A, Rev. 1. "Risk-Informed Evaluation of Chanqies
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].

67. Regulatory Guide 1.52, Rev. [2].

7-8. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.

WOG STS B 3.7.13-7 Rev. 3.0, 03/31/04



WCAP-1 6294-NP-A, Rev. 1, Appendix B-142

PREACS
B 3.7.14

BASES

ACTIONS (continued)

C.1 and C.2

If the inoperable train or penetration room boundary cannot be restored to
OPERABLE status within the associated Completion Time, the unit must
be placed in a MODE in which the LCO docs not ipplyoverall plant risk is
reduced. To achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5-4 within 34-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 5). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defensein depth. However. voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action C.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when enterinq'MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

SURVEILLANCE SR 3.7.14.1
REQUIREMENTS

Standby systems should be checked periodically to ensure that they
function properly. As the environmental and normal operating conditions
on this system are not severe, testing each train once every month
provides an adequate check on this system. Monthly heater operation
dries out any moisture that may have accumulated in the charcoal as a
result of humidity in the ambient air. [Systems with heaters must be
operated for >10 continuous hours with the heaters energized. Systems
without heaters need only be operated for >15 minutes to demonstrate
the function of the system.] The 31 day Frequency is based on the
known reliability of equipment and the two train redundancy available.

S R 3.7.14.2

WOG STS B 3.7.14-4 Rev. 3.0, 03/31/04
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PREACS
B 3.7.14

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

[SR 3.7.14.3

This SR verifies that each PREACS starts and operates on an actual or
simulated actuation signal. The [18] month Frequency is consistent with
that specified in Reference 56. ]

WOG STS B 3.7.14-5 Rev. 3.0, 03/31/04
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BASES

SURVEILLANCE REQUIREMENTS (continued)

[SR 3.7.14.4

This SR verifies the integrity of the penetration room enclosure. The
ability of the penetration room to maintain a negative pressure, with
respect to potentially uncontaminated adjacent areas, is periodically
tested to verify proper function of PREACS. During the [post accident]
mode of operation, the PREACS is designed to maintain a
<[-0.125] inches water gauge relative to atmospheric pressure at a flow
rate of [3000] cfm in the penetration room, with respect to adjacent areas,
to prevent unfiltered LEAKAGE. The Frequency of [18] months is
consistent with the guidance provided in NUREG-0800 (Ref. 47).

The minimum system flow rate maintains a slight negative pressure in the
penetration room area, and provides sufficient air velocity to transport
particulate contaminants, assuming only one filter train is operating. The
number of filter elements is selected to limit the flow rate through any
individual element to about [3000] cfm. This may vary based on filter
housing geometry. The maximum limit ensures that the flow through, and
pressure drop across, each filter element are not excessive.

The number and depth of the adsorber elements ensure that, at the
maximum flow rate, the residence time of the air stream in the charcoal
bed achieves the desired adsorption rate. At least a [0.125] second
residence time is necessary for an assumed [99]% efficiency.

The filters have a certain pressure drop at the design flow rate when
clean. The magnitude of the pressure drop indicates acceptable
performance, and is based on manufacturers' recommendations for the
filter and adsorber elements at the design flow rate. An increase in
pressure drop or a decrease in flow indicates that the filter is being loaded
or that there are other problems with the system.

This test is conducted along with the tests for filter penetration; thus, the
[18] month Frequency is consistent with that specified in Reference 56.]

[SR 3.7.14.5

It is necessary to operate the PREACS filter bypass damper to ensure
that the system functions properly. The OPERABILITY of the PREACS
filter bypass damper is verified if it can be closed. An [18] month
Frequency is consistent with that specified in Reference 56. ]
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G.A and G.2

If the inoperable AC electric power sources cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO does not applyoverall plant risk is
reduced. To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE ,=-4 within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 8). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action G.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging plant systems.

H._ 1

Condition H corresponds to a level of degradation in which all redundancy
in the AC electrical power supplies has been lost. At this severely
degraded level, any further losses in the AC electrical power system will
cause a loss of function. Therefore, no additional time is justified for
continued operation. The unit is required by LCO 3.0.3 to commence a
controlled shutdown.

SURVEILLANCE The AC sources are designed to permit inspection and testing of all
REQUIREMENTS important areas and features, especially those that have a standby

function, in accordance with 10 CFR 50, Appendix A, GDC 18 (Ref. 89).
Periodic component tests are supplemented by extensive functional tests
during refueling outages (under simulated accident conditions). The SRs
for demonstrating the OPERABILITY of the DGs are in accordance with
the recommendations of Regulatory Guide 1.9 (Ref. 3), Regulatory
Guide 1.108 (Ref. -10), and Regulatory Guide 1.137 (Ref. 4-011), as
addressed in the FSAR.
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Where the SRs discussed herein specify voltage and frequency
tolerances, the following is applicable. The minimum steady state output
voltage of [3740] V is 90% of the nominal 4160 V output voltage. This
value, which is specified in ANSI C84.1 (Ref. 4-112), allows for voltage
drop to the terminals of 4000 V motors Whose minimum operating voltage
is specified as 90% or 3600 V. It also allows for voltage drops to motors
and other equipment down through the 120 V level where minimum
operating voltage is also usually specified as 90% of name plate rating.
The specified maximum steady state output voltage of [4756] V is equal
to the maximum operating voltage specified for 4000 V motors. It
ensures that for a lightly loaded distribution system, the voltage at the
terminals of 4000 V motors is no more than the maximum rated operating

WOG STS B 3.8.1-13 Rev. 3.1, 12/01/05
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This SR is modified by four Notes. Note 1 indicates that diesel engine
runs for this Surveillance may include gradual loading, as recommended
by the manufacturer, so that mechanical stress and wear on the diesel
engine are minimized. Note 2 states that momentary transients, because
of changing bus loads, do not invalidate this test. Similarly, momentary
power factor transients above the limit do not invalidate the test. Note 3
indicates that this Surveillance should be conducted on only one DG at a
time in order to avoid common cause failures that might result from offsite
circuit or grid perturbations. Note 4 stipulates a prerequisite requirement
for performance of this SR. A successful DG start must precede this test
to credit satisfactory performance.

SR 3.8.1.4

This SR provides verification that the level of fuel oil in the day tank [and
engine mounted tank] is at or above the level at which fuel oil is
automatically added. The level is expressed as an equivalent volume in
gallons, and is selected to ensure adequate fuel oil for a minimum of
1 hour of DG operation at full load plus 10%.

The 31 day Frequency is adequate to assure that a sufficient supply of
fuel oil is available, since low level alarms are provided and facility
operators would be aware of any large uses of fuel oil during this period.

SR 3.8.1.5

Microbiological fouling is a major cause of fuel oil degradation. There are
numerous bacteria that can grow in fuel oil and cause fouling, but all must
have a water environment in order to survive. Removal of water from the
fuel oil day [and engine mounted] tanks once every [31] days eliminates
the necessary environment for bacterial survival. This is the most
effective means of controlling microbiological fouling. In addition, it
eliminates the potential for water entrainment in the fuel oil during DG
operation. Water may come from any of several sources, including
condensation, ground water, rain water, contaminated fuel oil, and
breakdown of the fuel oil by bacteria. Frequent checking for and removal
of accumulated water minimizes fouling and provides data regarding the
watertight integrity of the fuel oil system. The Surveillance Frequencies
are established by Regulatory Guide 1.137 (Ref. 1-O11). This SR is for
preventative maintenance. The presence of water does not necessarily
represent failure of this SR, provided the accumulated water is removed
during the performance of this Surveillance.

WOG STS B 3.8.1-16 Rev. 3.1. 12/01/05
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SR 3.8.1.6

This Surveillance demonstrates that each required fuel oil transfer pump
operates and transfers fuel oil from its associated storage tank to its
associated day tank. This is required to support continuous operation of
standby power sources. This Surveillance provides assurance that the
fuel oil transfer pump is OPERABLE, the fuel oil piping system. is intact,
the fuel delivery piping is not obstructed, and the controls and control
systems for automatic fuel transfer systems are OPERABLE.

[The Frequency for this SR is variable, depending on individual system
design, with up to a [92] day interval. The [92] day Frequency
corresponds to the testing requirements for pumps as contained in the
ASME Code (Ref. 4412); however, the design of fuel transfer systems is
such that pumps operate automatically or must be started manually in
order to maintain an adequate volume of fuel oil in the day [and engine
mounted] tanks during or following DG testing. In such a case, a 31 day
Frequency is appropriate. Since proper operation of fuel transfer systems
is an inherent part of DG OPERABILITY, the Frequency of this SR should
be modified to reflect individual designs. ]

SR 3.8.1.7

See SR 3.8.1.2.

[SR 3.8.1.8

Transfer of each [4.16 kV ESF bus] power supply from the normal offsite
circuit to the alternate offsite circuit demonstrates the OPERABILITY of
the alternate circuit distribution network to power the shutdown loads.
The [18 month] Frequency of the Surveillance is based on engineering
judgment, taking into consideration the unit conditions required to perform
the Surveillance, and is intended to be consistent with expected fuel cycle
lengths. Operating experience has shown that these components usually
pass the SR when performed at the [18 month] Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint.

J

This SR is modified by a Note. The reason for the Note is that, during
operation with the reactor critical, performance of this SR could cause
perturbations to the electrical distribution systems that could challenge
continued steady state operation and, as a result, unit safety systems.
This restriction from normally performing the Surveillance in MODE 1 or 2

WOG STS B 3.8.1-17 Rev. 3.1, 12/01/05
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is further amplified to allow the Surveillance to be performed for the
purpose of reestablishing OPERABILITY (e.g., post work testing following
corrective maintenance, corrective modification, deficient or incomplete
surveillance testing, and other unanticipated OPERABILITY concerns)
provided an assessment determines plant safety is maintained or
enhanced. This assessment shall, as a minimum, consider the potential
outcomes and transients associated with a failed Surveillance, a
successful Surveillance, and a perturbation of the offsite or onsite system
when they are tied together or operated independently for the
Surveillance; as well as the operator procedures available to cope with
these outcomes. These shall be measured against the avoided risk of a
plant shutdown and startup to determine that plant safety is maintained or
enhanced when the Surveillance is performed in MODE 1 or 2. Risk
insights or deterministic methods may be used for this assessment.]
Credit may be taken for unplanned events that satisfy this SR.

SR 3.8.1.9

Each DG is provided with an engine overspeed trip to prevent damage to
the engine. Recovery from the transient caused by the loss of a large
load could cause diesel engine overspeed, which, if excessive, might
result in a trip of the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the largest single load
without exceeding predetermined voltage and frequency and while
maintaining a specified margin to the overspeed trip. [For this unit, the
single load for each DG and its horsepower rating is as follows:] This
Surveillance may be accomplished by:

a. Tripping the DG output breaker with the DG carrying greater than or
equal to its associated single largest post-accident load while
paralleled to offsite power, or while solely supplying the bus, or

b. Tripping its associated single largest post-accident load with the DG
solely supplying the bus.

As required by IEEE-308 (Ref. 4-213), the load rejection test is acceptable
if the increase in diesel speed does not exceed 75% of the difference
between synchronous speed and the overspeed trip setpoint, or 15%
above synchronous speed, whichever is lower.

The time, voltage, and frequency tolerances specified in this SR are
derived from Regulatory Guide 1.9 (Ref. 3) recommendations for
response during load sequence intervals. The 3 seconds specified is
equal to 60% of a typical 5 second load sequence interval associated with
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sequencing of the largest load. The voltage and frequency specified are
consistent with the design range of the equipment powered by the DG.
SR 3.8.1.9.a corresponds to the maximum frequency excursion, while
SR 3.8.1.9.b and SR 3.8.1.9.c are steady state voltage and frequency
values to which the system must recover following load rejection. The
[18 month] Frequency is consistent with the recommendation of
Regulatory Guide 1.108 (Ref. 910).

This SR is modified by two Notes. The reason for Note 1 is that during
operation with the reactor critical, performance of this SR could cause
perturbations to the electrical distribution systems that could challenge
continued steady state operation and, as a result, unit safety systems.
This restriction from normally performing the Surveillance in MODE 1 or 2
is further amplified to allow the Surveillance to be performed for the
purpose of reestablishing OPERABILITY (e.g., post work testing following
corrective maintenance, corrective modification, deficient or incomplete
surveillance testing, and .other unanticipated OPERABILITY concerns)
provided an assessment determines plant safety is maintained or
enhanced. This assessment shall, as a minimum, consider the potential
outcomes and transients associated with a failed Surveillance, a
successful Surveillance, and a perturbation of the offsite or onsite system
when they are tied together or operated independently for the
Surveillance; as well as the operator procedures available to cope with
these outcomes. These shall be measured against the avoided risk of -a
plant shutdown and startup to determine that plant safety is maintained or
enhanced when the Surveillance is performed in MODE 1 or 2. Risk
insights or deterministic methods may be used for this assessment.
Credit may be taken for unplanned events that satisfy this SR.

Note 2 ensures that the DG is tested under load conditions that are as
close to design basis conditions as possible. When synchronized with
offsite power, testing should be performed at a power factor of < [0.9]r.
This power factor is representative of the actual inductive loading a DG
would see under design basis accident conditions. Under certain
conditions, however, Note 2 allows the Surveillance to be conducted at a
power factor other than < [0.9]. These conditions occur when grid voltage
is high, and the additional field excitation needed to get the power factor
to < [0.9] results in voltages on the emergency busses that are too high.
Under these conditions, the power factor should be maintained as close
as practicable to [0.9] while still maintaining acceptable voltage limits on
the emergency busses. In other circumstances, the grid voltage may be
such that the DG excitation levels needed to obtain a power factor of [0.9]
may not cause unacceptable voltages on the emergency busses, but the
excitation levels are in excess of those recommended for the DG. In such
cases, the power factor shall be maintained as close as practicable to
[0.9] without exceeding the DG excitation limits.

WOG STS B 3.8.1-19 Rev. 3.1, 12/01/05
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--------------------- REVIEWER'S NOTE ------------------
The above MODE restrictions may be deleted if it can be demonstrated to
the staff, on a plant specific basis, that performing the SR with the reactor
in any of the restricted MODES can satisfy the following criteria, as
applicable:

a. Performance of the SR will not render any safety system or
component inoperable,

b. Performance of the SR will not cause perturbations to any of the
electrical distribution systems that could result in a challenge to
steady state operation or to plant safety systems, and

c. Performance of the SR, or failure'of the SR, will not cause, or result
in, an AOO with attendant challenge to plant safety systems.

SR 3.8.1.10

This Surveillance demonstrates the DG capability to reject a full load
without overspeed tripping or exceeding the predetermined voltage limits.
The DG full load rejection may occur because of a system fault or
inadvertent breaker tripping. This Surveillance ensures proper engine
generator load response under the simulated test conditions. This test
simulates the loss of the total connected load that the DG experiences
following a full load rejection and verifies that the DG does not trip upon
loss of the load. These acceptance criteria provide for DG damage
prOtection. While the DG is not expected to experience this transient
during an event and continues to be available, this response ensures that
the DG is not degraded for future application, including reconnection to
the bus if the trip initiator can be corrected or isolated.

The [18 month] Frequency is consistent with the recommendation of
Regulatory Guide 1.108 (Ref. 910) and is intended to be consistent with
expected fuel cycle lengths.

This SR has been modified by two Notes. The reason for Note 1 is that
during operation with the reactor critical, performance of this SR could
cause perturbation to the electrical distribution systems that could
challenge continued steady state operation and, as a result, unit safety
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a. Performance of the SR will not render any safety system or
component inoperable,

b. Performance of the SR will not cause perturbations to any of the
electrical distribution systems that could result in a challenge to
steady state operation or to plant safety systems, and

c. Performance of the SR, or failure of the SR, will not cause, or result
in, an AOO with attendant challenge to plant safety systems.

SR 3.8.1.11

As required by Regulatory Guide 1.108 (Ref. 910), paragraph 2.a.(1), this
Surveillance demonstrates the as designed operation of the standby
power sources during loss of the offsite source. This test verifies all
actions encountered from the loss of offsite power, including shedding of
the nonessential loads and energization of the emergency buses and
respective loads from the DG. It further demonstrates the capability of
the DG to automatically achieve the required voltage and frequency within
the specified time.

The DG autostart time of [10] seconds is derived from requirements of the
.accident analysis to respond to a design basis large break LOCA. The
Surveillance should be continued for a minimum of 5 minutes in order to
demonstrate that all starting transients have decayed and stability is
achieved.

The requirement to verify the connection and power supply of permanent
and autoconnected loads is intended to satisfactorily show the
relationship of these loads to the DG loading logic. In certain
circumstances, many of these loads cannot actually be connected or
loaded without undue hardship or potential for undesired operation. For
instance, Emergency Core Cooling Systems (ECCS) injection valves are
not desired to be stroked open, or high pressure injection systems are not
capable of being operated at full flow, or residual heat removal (RHR)
systems performing a decay heat removal function are not desired to be
realigned to the ECCS mode of operation. In lieu of actual demonstration
of connection and loading of loads, testing that adequately shows the
capability of the DG systems to perform these functions is acceptable.
This testing may include any series of sequential, overlapping, or total
steps so that the entire connection and loading sequence is verified.
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The Frequency of [18 months] is consistent with the recommendations of
Regulatory Guide 1.108 (Ref. 910), paragraph 2.a.(1), takes into
consideration unit conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

This SR is modified by two Notes. The reason for Note 1 is to minimize
wear and tear on the DGs during testing. For the purpose of this testing,
the DGs must be started from standby conditions, that is, with the engine
coolant and oil continuously circulated and temperature maintained
consistent with manufacturer recommendations. The reason for Note 2 is
that performing the Surveillance would remove a required offsite circuit
from service, perturb the electrical distribution system, and challenge
safety systems. This restriction from normally performing the
Surveillance in MODE 1 or 2 is further amplified to allow portions of the
Surveillance to be performed for the purpose of reestablishing
OPERABILITY (e.g., post work testing following corrective maintenance,
corrective modification, deficient or incomplete surveillance testing, and
other unanticipated OPERABILITY concerns) provided an assessment
determines plant safety is maintained or enhanced. This assessment
shall, as a minimum, consider the potential outcomes and transients
associated with a failed partial Surveillance, a successful partial
Surveillance, and a perturbation of the offsite or onsite system when they
are tied together or operated independently for the partial Surveillance; as
well as the operator procedures available to cope with these outcomes.
These shall be measured against the avoided risk of a plant shutdown
and startup to determine that plant safety is maintained or enhanced
when portions of the Surveillance are performed in MODE 1 or 2. Risk
insights or deterministic methods may be used for the assessment.
Credit may be taken for unplanned events that satisfy this SR.

[SR 3.8.1.12

This Surveillance demonstrates that the DG automatically starts and
achieves the required voltage and frequency within the specified time
([10] seconds) from the design basis actuation signal (LOCA signal) and
operates for > 5 minutes. The 5 minute period provides sufficient time to
demonstrate stability. SR 3.8.1.12.d and SR 3.8.1.12.e ensure that
permanently connected loads and emergency loads are energized from
the offsite electrical power system on an ESF signal without loss of offsite
power.
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insights or deterministic methods may be used for this assessment.
Credit may be taken for unplanned events that satisfy this SR.

-----------------------REVIEWER'S NOTE ------------------
The above MODE restrictions may be deleted if it can be demonstrated to
the staff, on a plant specific basis, that performing the SR with the reactor
in any of the restricted MODES can satisfy the following criteria, as
applicable:

a. Performance of the SR will not render any safety system or
component inoperable,

b. Performance of the SR will not cause perturbations to any of the
electrical distribution systems that could result in a challenge to
steady state operation or to plant safety systems, and

c. Performance of the SR, or failure of the SR, will not cause, or result
in, an AOO with attendant challenge to plant safety systems.

SR 3.8.1.14

Regulatory Guide 1.108 (Ref. 910), paragraph 2.a.(3), requires
demonstration once per 18 months that the DGs can start and run
continuously at full load capability for an interval of not less than 24 hours,
> [2] hours of which is at a load equivalent to 110% of the continuous duty
rating and the remainder of the time at a load equivalent to the continuous
duty rating of the DG. The DG starts for this Surveillance can be
performed either from standby or hot conditions. The provisions for
prelubricating and warmup, discussed in SR 3.8.1.2, and for gradual
loading, discussed in SR 3.8.1.3, are applicable to this SR.

The load band is provided to avoid routine overloading of the DG.
Routine overloading may result in more frequent teardown inspections in
accordance with vendor recommendations in order to maintain DG
OPERABILITY.

The [18 month] Frequency is consistent with the recommendations of
Regulatory Guide 1.108 (Ref. 910), paragraph 2.a.(3), takes into
consideration unit conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

This Surveillance is modified by three Notes. Note 1 states that
momentary transients due to changing bus loads do not invalidate this
test. Similarly, momentary power factor transients above the power factor
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The [18 month] Frequency is consistent with the recommendations of
Regulatory Guide 1.108 (Ref. 910), paragraph 2.a.(5).

This SR is modified by two Notes. Note 1 ensures that the test is
performed with the diesel sufficiently hot. The load band is provided to
avoid routine overloading of the DG. Routine overloads may result in
more frequent teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY. The
requirement that the diesel has operated for at least [2] hours at full load
conditions prior to performance of this Surveillance is based on
manufacturer recommendations for achieving hot conditions. Momentary
transients due to changing bus loads do not invalidate this test. Note 2
allows.all DG starts to be preceded by an engine prelube period to
minimize wear and tear on the diesel during testing.

SR 3.8.1.16

As required by Regulatory Guide 1.108 (Ref. 910), paragraph 2.a.(6), this
Surveillance ensures that the manual synchronization and automatic load
transfer from the DG to the offsite source can be made and the DG can
be returned to ready to load status when offsite power is restored. It also
ensures that the autostart logic is reset to allow the DG to reload if a
subsequent loss of offsite power occurs. The DG is considered to be in
ready to load status when the DG is at rated speed and voltage, the
output breaker is open and can receive an autoclose signal on bus
undervoltage, and the load sequence timers are reset.

The Frequency of [18 months] is consistent with the recommendations of
Regulatory Guide 1.108 (Ref. 910), paragraph 2.a.(6), and takes into
consideration unit conditions required to perform the Surveillance.

This SR is modified by a Note. The reason for the Note is that performing
the Surveillance would remove a required offsite circuit from service,
perturb the electrical distribution system, and challenge safety systems.
This restriction from normally performing the Surveillance in MODE 1 or 2
is further amplified to allow the Surveillance to be performed for the
purpose of reestablishing OPERABILITY (e.g., post work testing following
corrective maintenance, corrective modification, deficient or incomplete
surveillance testing, and other unanticipated OPERABILITY concerns)
provided an assessment determines plant safety is maintained or
enhanced. This assessment shall, as a minimum, consider the potential
outcomes and transients associated with a failed Surveillance, a
successful Surveillance, and a perturbation of the offsite or onsite system
when they are tied together or operated independently for the
Surveillance; as well as the operator procedures available to cope with
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independently for the partial Surveillance; as well as the operator
procedures available to cope with these outcomes. These shall be
measured against the avoided risk of a plant shutdown and startup to
determine that plant safety is maintained or enhanced when portions of
the Surveillance are performed in MODE 1 or 2. Risk insights or
deterministic methods may be used for the assessment. ] Credit may be
taken for unplanned events that satisfy this SR.

SR 3.8.1.18

Under accident [and loss of offsite power] conditions loads are
sequentially connected to the bus by the [automatic load sequencer]. The
sequencing logic controls the permissive and starting signals to motor
breakers to prevent overloading of the DGs due to high motor starting
currents. The [10]% load sequence time interval tolerance ensures that
sufficient time exists for the DG to restore frequency and voltage prior to
applying the next load and that safety analysis assumptions regarding
ESF equipment time delays are not violated. Reference 2 provides a
summary of the automatic loading of ESF buses.

The Frequency of [18 months] is consistent with the recommendations of
Regulatory Guide 1.108 (Ref. 910), paragraph 2.a.(2), takes into
consideration unit conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is that performing
the Surveillance would remove a required offsite circuit from service,
perturb the electrical distribution system, and challenge safety systems.
This restriction from normally performing the Surveillance in MODE 1 or 2
is further amplified to allow the Surveillance to be performed for the
purpose of reestablishing OPERABILITY (e.g., post work testing following
corrective maintenance, corrective modification, deficient or incomplete
surveillance testing, and other unanticipated OPERABILITY concerns)
provided an assessment determines plant safety is maintained or
enhanced. This assessment shall, as a minimum, consider the potential
outcomes and transients associated with a failed Surveillance, a
successful Surveillance, and a perturbation of the offsite or onsite system
when they are tied together or operated independently for the
Surveillance; as well as the operator procedures available to cope with
these outcomes. These shall be measured against the avoided risk of a
plant shutdown and startup to determine that plant safety is maintained or
enhanced when the Surveillance is performed in MODE 1 or 2. Risk
insights or deterministic methods may be used for this assessment.
Credit may be taken for unplanned events that satisfy this SR.
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performing the Surveillance in MODE1 or 2 isfurther amplified to allow
portions of the Surveillance to be performed for the purpose of
reestablishing OPERABILITY (e.g., post work testing following corrective
maintenance, corrective modification, deficient or incomplete surveillance
testing, and other unanticipated OPERABILITY concerns) provided an
assessment determines plant safety is maintained or enhanced. This
assessment shall, as a minimum, consider the potential outcomes and
transients associated with a failed partial Surveillance, a successful
partial Surveillance, and a perturbation of the offsite or onsite system
when they are tied together or operated independently for the partial
Surveillance; as well as the operator procedures available to cope with
these outcomes. These shall be measured against the avoided risk of a
plant shutdown and startup to determine that plant safety is maintained or
enhanced when portions of the Surveillance are performed in MODE 1
or 2. Risk insights or deterministic methods may be used for the
assessment. Credit may be taken for unplanned events that satisfy this
SR.

SR 3.8.1.20

This Surveillance demonstrates that the DG starting independence has
not been compromised. Also, this Surveillance demonstrates that each
engine can achieve proper speed within the specified time when the DGs
are started simultaneously.

The 10 year Frequency is consistent with the recommendations of
Regulatory Guide 1.108 (Ref. -910).

This SR is modified by a Note. The reason for the Note is to minimize
-wear on the DG during testing. For the purpose of this testing, the DGs
must be started from standby conditions, that is, with the engine coolant
and oil continuously circulated and temperature maintained consistent
with manufacturer recommendations.

WOG STS B 3.8.1-32 Rev. 3.1, 12/01/05
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ACTIONS (continued)

C._1

Condition C represents one train with a loss of ability to completely
respond to an event, and a potential loss of ability to remain energized
during normal operation. It is therefore, imperative that the operator's
attention focus on stabilizing the unit, minimizing the potential for
complete loss of DC power to the affected train. The 2 hour limit is
consistent with the allowed time for an inoperable DC distribution system
train.

If one of the required DC electrical power subsystems is inoperable for
reasons other than Condition A or B (e.g., inoperable battery charger and
associated inoperable battery), the remaining DC electrical power
subsystem has the capacity to support a safe shutdown and to mitigate
an accident condition. Since a subsequent worst- case single failure
could, however, result in the loss of minimum necessary DC electrical
subsystems to mitigate a worst case accident, continued power operation
should not exceed 2 hours. The 2 hour Completion Time is based on
Regulatory Guide 1.93 (Ref. 7) and reflects a reasonable time to assess
unit status as a function of the inoperable DC electrical power subsystem
and, if the DC electrical power subsystem is not restored to OPERABLE
status, to prepare to effect an orderly and safe unit shutdown.

D.1 and D.2

If the inoperable DC electrical power subsystem cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO dGs.not appyoverall plant risk is
reduced. To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE &-4 within 346-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 8). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action D.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However. there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results, determination of the acceptability of entering MODE 4, and
establishment of risk manaaement actions. if aDDroDriate. LCO 3.0.4 is
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not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging plant systems.
The Completion Time to bring the unit to MODE 5 is consistent with the
time required in Regulatory Guide 1.93 (Ref. 7).

WOG STS B 3.8.4-8 Rev. 3.0, 03/31/04
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SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

Verifying battery terminal-voltage while on float charge helps to ensure
the effectiveness of the battery chargers, which support the ability of the
batteries to perform their intended function. Float charge is the condition
in which the charger is supplying the continuous charge required to
overcome the internal losses of a battery and maintain the battery in a
fully charged state while supplying the continuous steady state loads of
the associated DC subsystem. On float charge, battery cells will receive
adequate current'to optimally charge the battery. The voltage
requirements are based on the nominal design voltage of the battery and
are consistent with the minimum float voltage established by the battery
manufacturer ([2.20] Vpc or [127.6] V at the battery terminals). This
voltage maintains the battery plates in a condition that supports
maintaining the grid life (expected to be approximately 20 years). The
7 day Frequency is consistent with manufacturer recommendations and
IEEE-450 (Ref. 89).

SR 3.8.4.2

This SR verifies -the design capacity of the battery chargers. According to
Regulatory Guide 1.32 (Ref. 910), the battery charger supply is
recommended to be based on the largest combined demands of the
various steady state loads and the charging capacity to restore the
battery from the design minimum charge state to the fully charged state,
irrespective of the status of the unit during these demand occurrences.
The minimum required amperes and duration ensure that these
requirements can be satisfied.

This SR provides two options. One option requires that each battery
charger be capable of supplying [400] amps at the minimum established
float voltage for [8] hours. The ampere requirements are based on the
output rating of the chargers. The voltage requirements are based on the
charger voltage level after a response to a loss of AC power. The time
period is sufficient for the charger temperature to have stabilized and to
have been maintained for at least [2] hours.

The other option requires that each battery charger be capable of
recharging the battery after a service test coincident with supplying the
largest coincident demands of the various continuous steady state loads
(irrespective of the status of the plant during which these demands
occur). This level of loading may not normally be available following the
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SURVEILLANCE REQUIREMENTS (continued)

battery service test and will need to be supplemented with additional
loads. The duration for this test may be longer than the charger sizing
criteria since the battery recharge is affected by float voltage,
temperature, and the exponential decay in charging current. The battery
is recharged when the measured charging current is < [2] amps.

The Surveillance Frequency is acceptable, given the unit conditions
required to perform the test and the other administrative controls existing
to ensure adequate charger performance during these [18 month]
intervals. In addition, this Frequency is intended to be consistent with
expected fuel cycle lengths.

SR 3.8.4.3

A battery service test is a special test of the battery capability, as found,
to satisfy the design requirements (battery duty cycle) of the DC electrical
power system. The discharge rate and test length should correspond to
the design duty cycle requirements as specified in Reference 4.

The Surveillance Frequency of [18 months] is consistent with the
recommendations of Regulatory Guide 1.32 (Ref. -910) and Regulatory
Guide 1.129 (Ref. 4-011), which state that the battery service test should
be performed during refueling operations, or at some other outage, with
intervals between tests not to exceed [18 months].

This SR is modified by two Notes. Note 1 allows the performance of a
modified performance discharge test in lieu of a service test.

The reason for Note 2 is that performing the Surveillance would perturb
the electrical distribution system and challenge safety systems. This
restriction from normally performing the Surveillance in MODE 1 or 2 is
further amplified to allow portions of the Surveillance to be performed for
the purpose of reestablishing OPERABILITY (e.g., post work testing
following corrective maintenance, corrective modification, deficient or
incomplete surveillance testing, and other unanticipated OPERABILITY
concerns) provided an assessment determines plant safety is maintained
or enhanced. This assessment shall, as a minimum, consider the
potential outcomes and transients associated with a failed partial
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SURVEILLANCE REQUIREMENTS (continued)

Surveillance, a successful partial Surveillance, and a perturbation of the
offsite or onsite system when they are tied together or operated
independently for the partial Surveillance; as well as the operator
procedures available to cope with these outcomes. These shall be
measured against the avoided risk of a plant shutdown and startup to
determine that plant safety is maintained or enhanced when portions of
the Surveillance are performed in MODE 1 or 2. Risk insightsor
deterministic methods may be used for the assessment. Credit may be
taken for unplanned events that satisfy this SR.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.

2. Regulatory Guide 1.6, March 10, 1971.

3. IEEE-308-[1978].

4. FSAR, Chapter [8].

5. FSAR, Chapter [6].

6. FSAR, Chapter [15].

7. Regulatory Guide 1.93, December 1974.

8. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Chanqes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATE].

89. IEEE-450-[1995].

-910. Regulatory Guide 1.32, February 1977.

4-011. Regulatory Guide 1.129, December 1974.
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ACTIONS A..1

With a required inverter inoperable, its associated AC vital bus becomes
inoperable until it is [manually] re-energized from its [Class 1 E constant
voltage source transformer or inverter using internal AC source].

For this reason a Note has been included in Condition A requiring the
entry into the Conditions and Required Actions of LCO 3.8.9, "Distribution
Systems - Operating." This ensures that the vital bus is re-energized
within 2 hours.

Required Action A.1 allows 24 hours to fix the inoperable inverter and
return it to service. The 24 hour limit is based upon engineering
judgment, taking into consideration the time required to repair an inverter
and the additional risk to which the unit is exposed because of the
inverter inoperability. This has to be balanced against the risk of an
immediate shutdown, along with the potential challenges to safety
systems such a shutdown might entail. When the AC vital bus is powered
from its constant voltage source, it is relying upon interruptible AC
electrical power sources (offsite and onsite). The uninterruptible inverter
source to the AC vital buses is the preferred source for powering
instrumentation trip setpoint devices.

B.1 and B.2

If the inoperable devices or components cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO does net ippýyoverall plant risk is
reduced. To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE 5-4 within 36-12 hours.

Remaining within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 4). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However, voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.

Required Action B.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when entering MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 during startup with the LCO not met.
However. there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressing inoperable systems and components, consideration of the
results. determination of the acceptability of entering MODE 4, and
establishment of risk management actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
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other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging plant systems.
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SURVEILLANCE SR 3.8.7.1
REQUIREMENTS

This Surveillance verifies that the inverters are functioning properly with
all required circuit breakers closed and AC vital buses energized from the
inverter. The verification of proper voltage and frequency output ensures
that the required power is readily available for the instrumentation of the
RPS and ESFAS connected to the AC vital buses. The 7 day Frequency
takes into account the redundant capability of the inverters and other
indications available in the control room that alert the operator to inverter
malfunctions.

REFERENCES 1. FSAR, Chapter [8].

2. FSAR, Chapter [6].

3. FSAR, Chapter [15].

4. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATEL.
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ACTIONS (continued)

Condition C represents one or more DC buses or distribution panels
without adequate DC power; potentially bothwith the battery significantly
degraded and the associated charger nonfunctioning. In this situation,
the unit is significantly more vulnerable to a complete loss of all DC
power. It is, therefore, imperative that the operator's attention focus on
stabilizing the unit, minimizing the potential for loss of power to the
remaining trains and restoring power to the affected train.

This 2 hour limit is more conservative than Completion Times allowed for
the vast majority of components that would be without power. Taking
exception to LCO 3.0.2 for components without adequate DC power,
which would have Required Action Completion Times shorter than
2 hours, is acceptable because of:

a. The potential for decreased safety by requiring a change in unit
conditions (i.e., requiring a shutdown) while allowing stable
operations to continue,

b. The potential for decreased safety by requiring entry into numerous
applicable Conditions and Required Actions for components without
DC power and not providing sufficient time for the operators to
perform the necessary evaluations andactions for restoring power to
the affected train, and

c. The potential for an event in conjunction with a single failure of a
redundant component.

The 2 hour Completion Time for DC buses is consistent with Regulatory
Guide 1.93 (Ref. 3).

D.1 and D.2

If the inoperable distribution subsystem cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO does net ipp,.overall plant risk is
reduced. To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE 5-4 within 36-12 hours.

RemaininQ within the Applicability of the LCO is acceptable because the
plant risk in MODE 4 is similar to or lower than MODE 5 (Ref. 4). In
MODE 4 there are two means of decay heat removal, which provides
diversity and defense in depth. However. voluntary entry into MODE 5
may be made as it is also acceptable from a risk perspective.
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Required Action D.2 is modified by a Note that states that LCO 3.0.4.a is
not applicable when enterinq MODE 4. This Note prohibits the use of
LCO 3.0.4.a to enter MODE 4 durinq startup with the LCO not met.
However, there is no restriction on the use of LCO 3.0.4.b, if applicable,
because LCO 3.0.4.b requires performance of a risk assessment
addressinq inoperable systems and components, consideration of the
results, determination of the acceptability of enterinq MODE 4, and
establishment of risk manaqement actions, if appropriate. LCO 3.0.4 is
not applicable to, and the Note does not preclude, changes in MODES or
other specified conditions in the Applicability that are required to comply
with ACTIONS or that are part of a shutdown of the unit.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging plant systems.
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ACTIONS (continued)

E.1

Condition E corresponds to a level of degradation in the electrical power
distribution system that causes a required safety function to be lost.
When more than one inoperable electrical power distribution subsystem
results in the loss of a required function, the plant is in a condition outside
the accident analysis. Therefore, no additional time is justified for
continued operation. LCO 3.0.3 must be entered immediately to
commence a controlled shutdown.

SURVEILLANCE SR 3.8.9.1
REQUIREMENTS

This Surveillance verifies that the [required] AC, DC, and AC vital bus
electrical power distribution systems are functioning properly, with the
correct circuit breaker alignment. The correct breaker alignment ensures
the appropriate separation and independence of the electrical divisions is
maintained, and the appropriate voltage is available to each required bus.
The verification of proper voltage availability on the buses ensures that
the required voltage is readily available for motive as well as control
functions for critical system loads connected to these buses. The 7 day
Frequency takes into account the redundant capability of the AC, DC, and
AC vital bus electrical power distribution subsystems, and other
indications available in the control room that alert the operator to
subsystem malfunctions.

REFERENCES 1. FSAR, Chapter [6].

2. FSAR, Chapter [15].

3. Regulatory Guide 1.93, December 1974.

4. WCAP-16294-NP-A, Rev. 1, "Risk-Informed Evaluation of Changes
to Technical Specification Required Action Endstates for
Westinghouse NSSS PWRs," [DATEL.
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Biff Bradley

DIRECTOR

RISK ASSESSMENT

NUCLEAR GENERATION DIVISION

December 12, 2007

Mr. Jon H. Thompson

Project Manager

Special Projects Branch
Division of Policy and Rulemaking

Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission

Washington, DC 20555-0001

Subject: Response to NRC Request for Additional Information Regarding PWROG Topical Report
WCAP-16294-NP, Revision 0, "Risk-Informed Evaluation of Changes to Technical Specification

Required Action Endstates for Westinghouse NSSS PWRs" (MD5134)

Project Number: 689

Dear Mr. Thompson:

Enclosed for NRC review are the responses to the NRC's June 13, 2007 Request for Additional

Information (RAI) regarding WCAP-16294-NP, which addresses the endstates risk-informed technical

specifications initiative for Westinghouse plants. Attachment 1 provides the RAI responses, and
attachment 2 provides proposed markups to WCAP-16294-NP associated with certain RAI responses.

The changes to WCAP-16294-NP contained in attachment 2 will be incorporated into the approved
version of WCAP-16294-NP, which will be issued as Revision 1, following receipt of the final Safety

Evaluation Report.
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Additionally, the technical specification and bases changes justified in WCAP-16294-NP that are

included in Appendix B of attachment 2 will be removed from the approved WCAP and submitted to

the NRC in a TSTF.

Please contact me if you have any questions.

Sincerely,

Biff Bradley

Attachments

c: Mr. Carl S. Schulten, NRC

NRC Document Control Desk
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By letter dated September 9, 2005, the Nuclear Energy Institute (NEI) submitted topical
report (TR) WCAP-16294-NP (August 2005), "Risk Informed Evaluation of Changes to
Technical Specification Required Action Endstates for Westinghouse NSSS PWRs,"
requesting U.S. Nuclear Regulatory Commission (NRC) staff review and approval.
WCAP-16294 includes the technical justification supporting Risk Management Technical
Specification (TS) Initiative 1 for Westinghouse Nuclear Steam Supply System (NSSS)
pressurized water reactors (PWRs).

NRC letter to NEI dated June 13, 2007, Project Numbers 689 and 700 transmitted the
NRC staff Request for Additional Information (RAI) questions on TR WCAP-16294.
Listed below are the NRC RAI questions and the responses.

Probabilistic and Risk Assessment Branch Questions

NRC RAI I

For the Limiting Condition For Operation (LCO) governing containment isolation
functions, the proposed changes allow a Mode 4 end state when the condition
represents unavailability of the containment barrier (i.e., LCO 3.6.1, or conditions with
both airlock doors open (action 3.6.2.c), or a penetration open and unisolable (action
3.6.3.b)). In such conditions, it is not clear that the justification based on diversity of core
cooling mechanisms is an adequate basis for the change, since core cooling is not
directly relevant to the containment fission product barrier. A cold shutdown endstate is
more appropriate for such conditions due to the complete unavailability of the
containment barrier, which should be reflected in the TR and in the markup TS. Provide
justification for a Mode 4 end state or do not apply a hot shutdown endstate to these
containment LCOs (Note: CE TSTF-422, "Change in Technical Specifications End
States, CE-NPSD-1 186" does not apply a hot shutdown endstate in these cases).

Response to RAI I

The text of the WCAP will be revised to delete the TS Required Action endstate changes
for TS 3.6.1 Required Action B.2, TS 3.6.2 Required Action D.2, and TS 3.6.3 Required
Action F.2. By removing these Technical Specification changes from the WCAP, there
will be no Required Action endstate changes directly related to containment integrity.

Note that the Technical Specification pages with the finalized changes marked up will be
provided separately (from the revised WCAP pages) in the TSTF associated with this
WCAP.

NRC RAI 2

The assessment of the relative risks of operation in Mode 4 compared to Mode 5
assumes that the turbine-driven auxiliary feedwater (AFW) pump is available (assures
heat removal for station blackout), and that the reactor trip breakers are open (rod
withdrawal accidents not credible). These assumptions are not TS requirements, and tier
2 restrictions have not been identified for any of the LCOs. The TR should justify these
assumptions on equipment availability and propose appropriate requirements or other
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controls for those LCOs for which these assumptions support the changed end state.
Similarly, there appear to be assumptions made in the risk analyses with regards to the
unavailability of equipment in Mode 5 which are then factored into the qualitative and
quantitative risk analyses conclusions, but no specific basis could be identified to justify
these assumptions:

* Unavailability of the AFW start signal.
• Unavailability of one Emergency Core Cooling System (ECCS) train.
* Unavailability of safety injection (SI) pumps (note that quantitative analysis uses

combined charging/Sl pumps, so at least one Sl pump should be available in
Mode 5).

* Unavailability of alternating current (AC) sources.
* Unavailability of containment isolation and cooling systems.

Although these systems and functions may not be required by TS, the report states that
equipment is assumed available unless operating procedures direct isolation or lockout.
It is not apparent that the isolation or lockout of the above functions is so directed at all
plants. For example, plants with high pressure charging Sl pumps would not be required
to lock out all Sl pumps, and there is no requirement to remove sources of AC power in
Mode 5. The report should clarify differences in assumed equipment availability to
mitigate initiating events between Modes 4 and 5, and provide a specific basis as to why
equipment is not credited in Mode 5 for both the qualitative and quantitative risk
analyses.

Response to RAI 2

The Bases for the Technical Specifications addressed in the WCAP will include a
requirement that the auxiliary feedwater turbine-driven pump be available for decay heat
removal in Mode 4. This is an important assumption that has been modeled in the Mode
4 (POS 3) PRA model. From a review of plant operating procedures, the reactor trip
breakers are expected to be open when the plant is in Mode 4 and rod withdrawal
accidents would not be expected to be important contributors to risk in Mode 4. The
more important assumption of the availability of the auxiliary feedwater turbine-driven
pump will be specifically addressed by the changes to the Technical Specification
Bases.

The following discusses the bulleted items in the RAI.

" Unavailability of the AFW start signal - The ESFAS Technical Specification (LCO
3.3.2) Applicability for AFW automatic start instrumentation only requires this
instrumentation to be operable in Modes 1, 2, and 3. Therefore, it is reasonable
to assume the automatic start feature of the AFW system will be unavailable in
Modes 4 and 5. Given the results of the analyses performed, it is not expected
that a realistic modeling would change the conclusion that the risk is lower for a
cooldown to Mode 4 than it is to Mode 5.

" Unavailability of one Emergency Core Cooling System (ECCS) train - the POS 4
(Mode 5) PRA model assumes both high pressure safety injection trains are
available if needed to mitigate an accident in Mode 5. This will be clarified in the
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text in Section 6.3.1 under the POS 4: Plant Response Model heading (see
Attachment 2, Insert A).

Unavailability of safety injection (SI) pumps - the text on WCAP-16294 page 6-5
and in Table 6-4 is based on a review of plant operating procedures and
indicates that the SI pumps are disabled. The POS 4 (Mode 5) PRA model
assumes that both trains of SI are available with 3 charging pumps. This will be
clarified in the text in Section 6.3.1 under the POS 4: Plant Response Model
heading (see Attachment 2, Insert A).

" Unavailability of alternating current (AC) sources - the full compliment of offsite,
power was modeled in both the POS 3 (Mode 4) and POS 4 (Mode 5) PRA
models. Table 6-2 indicates that less than the full complement of diesel
generators may available depending on the equipment required. The POS 4
(Mode 5) PRA model assumes that both diesel generators in the PRA model are
available. This will be clarified in the text in Section 6.3.1 under the POS 4: Plant
Response Model heading (see Attachment 2, Insert A).

" Unavailability of containment isolation and cooling systems - a LERF model was
not developed for this program. The qualitative evaluation is based on lower
CDP risk for cooldown to Mode 4 and systems likely to be available in Mode 4.
The POS 3 PRA model does credit containment cooling systems for small loss of
coolant accidents, but their effect is minor as can be seen from the results
presented in WCAP-16294 Table 6-13. Also note that the text of the WCAP will
be revised to delete the endstate changes for the Technical Specifications
associated with containment integrity (TS 3.6.1 Required Action B.2, TS 3.6.2
Required Action D.2, and TS 3.6.3 Required Action F.2) (see the response to
RAI 1). Note that the Technical Specification pages with the finalized changes
marked up will be provided separately (from the revised WCAP pages) in the
TSTF associated with this WCAP.

NRC RAI 3

LCO 3.0.4.a of the Standard TSs would allow entry into Mode 4 from Mode 5 for each of
the TS within the scope of the proposed changes, due to the change in action
requirements which would now allow indefinite operations in Mode 4. This is based on
TSTF-422 implementation guidance of WCAP-16364-NP (Section 2.5). However, the TR
has not justified such operations, and therefore the proposed TS changes should include
a restriction on applicability of 3.0.4.a.

Response to RAI 3

The applicable portion of LCO 3.0.4.a which allows entry into the Mode or other
specified condition in the applicability when an LCO is not met states:

"When the associated ACTIONS to be entered permit continued
operation in the MODE or other specified condition in the
Applicability for an unlimited period of time";
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The Bases for LCO 3.0.4.a states the following:

"Compliance with Required Actions that permit continued
operation of the unit for an unlimited period of time in a MODE or
other specified condition provides an acceptable level of safety
for continued operation".

Therefore, the Basis for LCO 3.0.4.a is that the Required Actions provide "an acceptable
level of safety for continued operation." The applicable Required Actions, in this case
are the revised endstate actions that now allow continued operation in Mode 4 instead of
Mode 5. WCAP-16294-NP has confirmed for each Technical Specification with a
revised endstate action that continued operation in Mode 4 provides an acceptable level
of safety. For each affected Technical Specification, WCAP-16294 confirmed that the
safety margins are not reduced and addressed defense-in-depth to confirm that
continued operation in Mode 4 will not adversely affect safe operation.

In addition, it should be noted that LCO 3.0.4 does not provide an exception to the
applicable Required Actions once the Mode of applicability for a Technical Specification
is entered. In fact, the Bases for LCO 3.0.4 confirm the applicability of the Required
Actions as follows:

"Upon entry into a MODE or other specified condition in the
Applicability with the LCO not met, LCO 3.0.1 and LCO 3.0.2
require entry into the applicable Conditions and Required Actions
until the Condition is resolved, until the LCO is met, or until the
unit is not within the Applicability of the Technical Specification."

LCO 3.0.1 states:

"LCOs shall be met during the MODES or other specified
conditions in the Applicability, except as provided in LCO 3.0.2,
LCO 3.0.7, and LCO 3.0.8".

LCO 3.0.2 states in part:

Upon discovery of a failure to meet an LCO, the Required
Actions of the associated Conditions shall be met, except as
provided in LCO 3.0.5 and LCO 3.0.6.

Based on the Technical Specifications usage rules, any restoration or remedial actions
applicable to the inoperable equipment must be applied at the time the Mode of
applicability is entered. Therefore, in the case in question, entry into Mode 4 from Mode
5 would only be made when there is reasonable assurance that the applicable Required
Actions (e.g., restoration to operable status) can be accomplished within the specified
Completion Time. The requirement to apply Required Actions when the Mode of
applicability is entered provides assurance that the entry into Mode 4 is made under
conditions that continue to be controlled by the Technical Specifications and that the
reason for not meeting the LCO will be addressed in a timely manner per the Required
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Actions. In addition, it should be noted that the Bases of LCO 3.0.4 are clear regarding
unreasonable Mode changes. The Bases for LCO 3.0.4 state:

"The provisions of this Specification should not be interpreted as
endorsing the failure to exercise the good practice of restoring
systems or components to OPERABLE status before entering an
associated MODE or other specified condition in the
Applicability."

It is also worth noting that the decay heat load is typically much greater when entering
Mode 4 from Mode 3, than when entering Mode 4 from Mode 5. Once a plant has
entered Mode 5 or Mode 6, a significant amount of time has passed since the reactor
was critical. Thus, the decay heat load in Mode 4 when entered from Mode 5 is
significantly less when compared to the typical shutdown of a plant from Mode 1 to Mode
4. With a lower decay heat load when entering Mode 4 from Mode 5, the plant is
inherently more stable.

In addition to the Technical Specification requirements discussed above, other
regulatory requirements would work to prevent arbitrary or unreasonable Mode changes
with unavailable safety-related equipment. For example, extended time in the Mode of
applicability while the LCO is not met would increase the unavailability of the affected
equipment. 10CFR 50.65 (the Maintenance Rule) requires equipment unavailability to
be tracked and plant risk evaluated. Increased equipment unavailability and the
resulting potential increase in plant risk are adverse to plant performance metrics which
are monitored by the NRC.

NRC RAI 4

A review of the plant operating state (POS) 4 cutsets identified seven apparent issues
which may be causing a bias in the overall risk analyses results which favor POS 3 over
POS 4. These issues need to be investigated and resolved, and if appropriate explored
via sensitivity analyses to demonstrate their impact on the overall conclusions of the TR.
Address the following seven issues in the justifications and conclusions of the TR.

a. Several cutsets contain events for failure to start emergency feedwater (EFW) or
to align component cooling water (CCW) to the residual heat removal (RHR) heat
exchangers. However, these actions should not be required due to the timing of
events (i.e., RHR cooling not yet established so EFW would still be running, or
RHR cooling established and CCW need not be realigned.) See for example
cutsets #1, #11.

Response to RAI 4 a.

For POS 4, cutset 1, in Revision 0 of WCAP-16294-NP, the event is initiated by
the failure of the operator to align CCW to the RHR heat exchangers during the
switchover to RHR cooling (basic event OAH1 IE). For this failure, EFW would
not be shut off until RHR is in operation. The operator action to start EFW (D-,
TRANOPSTRTHE) also appears in cutset 1, which means that there was a
failure in the operating train of EFW after the failure to establish RHR cooling.
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There is no dependence assumed between operator failures OAHl 1E and D-
TRANOPSTRTHE. Assuming no dependence results in a lower value for the
cutset, which is conservative when comparing Mode 5 (POS 4) risk to Mode 4
(POS 3). This cutset also includes a failure of an operator action to initiate feed
and bleed (OAB2-HS). The dependent operator action OAB2-HS-D1 accounts
for the failure of the operating EFW train and the dependency of OAB2-HS-D1 on
the previous failed operator actions. While investigating this RAI, it was
determined that the intended dependent operator action multiplier was not
included in the cutset. The model was adjusted and the revised POS 4 cutsets
reflect the intended lower value for OAB-HS-D1.

POS 4, cutset 11 in Revision 0 of WCAP-1 6294-NP, was investigated in
response to this RAI. For this cutset, a loss of inventory occurs. Operator action
OAH_1 to align CCW to the RHR heat exchanger also appears in the cutset. It
is agreed that the CCW would already be aligned and that this operator action
should be removed. The POS 4 PRA model was reviewed for other similar
occurrences of this operator action and they were removed. The revised POS 4
cutsets do not contain operator action OAH_1.

b. The offsite power nonrecovery factor of 0.5 over two hours seems overly

conservative.

Response to RAI 4 b.

The non-recovery factor of 0.5 over two hours is based on power recovery
information in EPRI Technical Report 10029987, "Losses of Offsite Power at U.S.
Nuclear Power Plants Through 2001 ," April 2002. The factor also includes the
probability of equipment -failing to start after the power recovery and operator
action failures. A sensitivity case was run assuming that the power non-recovery
factor is 0.1. The revised base case POS 4 results are reduced from 4.03E-06 to
3.47E-06. This is not a large change in CDP for a factor of 5 reduction in the
power recovery value. The sensitivity case CDP is still greater than the revised
POS 3 base case CDP of 5.95E-07 (see the response to RAI 7 for a discussion
of the revised POS 3 results). A brief description of the sensitivity case will be
added as Section 6.5.3 to WCAP-16294.

c. The assessment of dependencies between human interactions does not account
for sequences which have an intervening successful operator action (which
breaks dependency), or involve very long times between events.

Response to RAI 4 c.

In general, operator action dependencies for POS 4 are considered to be either
moderate or high unless there is a successful operator action completed between
the two in question. Certain combinations of operator actions also require cutset
adjustments as described in the response to RAI 4 a. In addition, as described in
the RAI 4 a. response, operator action OAH_1 was removed from the POS 4
fault tree which removed some of the dependencies in the cutsets. No

K
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dependency was assumed for the new operator action that was added to model
the recovery of RHR (see response to RAI 4 d.).

d. The loss of RHR cooling event involving multiple failures (i.e., independent failure
of RHR pumps) does not consider the time available to repair and restore the first
failure nor reduce the mission time of the second component based on the
average time of failure of the first component.

Response to RAI 4 d.

The POS 4 model for the loss of RHR cooling event has been changed. The
mission time for RHR pump B was reduced from 70 hours to 35 hours based on
the average time to failure for pump A of 35 hours (70 hours/2). An operator
action is added to the POS 4 fault tree for restoring RHR. For the loss of RHR
sequence where EFW and establishing bleed and feed also fail, an operator
action to restore RHR was added. In this sequence, the operator must act
quickly to restore RHR. The failure probability was set to 0.5 based on a
Pressurized Water Reactor Owners Group study of risk models for plant
shutdown modes. The revised POS 4 results, shown in Attachment 2, include
these changes. The response to RAI 4 e. also discusses an operator action that
was added to the POS 4 model.

e. The loss of RHR cooling event mitigation requires high pressure recirculation for
some sequences. The failure of the RHR would seem to preclude the availability
of RHR cooling for recirculation. Therefore, it is not clear how the initiating event
interacts with this mitigation event. If there is an assumption or a recovery of
RHR included in high pressure recirculation then the option to restore RHR
cooling could also be credited.

Response to RAI 4 e.

The POS 4 model did not explicitly address recovering RHR. For successful
HPR, at least one train of RHR must be available. RHR could have failed in a
way'that would still allow RHR alignment to the containment sump for
recirculation, however, the dominant failures for the loss of RHR involve operator
actions, pump failures, and electrical failures. Recovery from these failures
would allow RHR to be used for normal cooling. Given that RHR must be
recovered to support HPR, and RHR would provide sufficient cooling, only the
recovery of RHR is modeled for the cases in which RHR fails, and bleed and
feed succeeds. This change was made for other POS 4 initiating events when
RHR fails, and bleed and feed cooling succeeds. The failure probability for the
recovery of RHR was set to 0.1 based on a Pressurized Water Reactor Owners
Group study of risk models for plant shutdown modes. The revised POS 4
results, shown in Attachment 2, include these changes.

f. The loss of RHR cooling event mitigation assumes that the unavailability of high
pressure recirculation following successful feed-and-bleed cooling results in core
damage. This is overly pessimistic, given that the reactor coolant system (RCS)
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would be completely filled and subcooled, and there would be substantial time

available to restore the RHR system.

Response to RAI 4 f.

The POS 4 model is changed. Refer to the response for RAI 4 e.

g. The loss of inventory event mitigation assumesthat if the operator fails to
terminate high pressure safety injection flow, then the only core cooling option
available is high pressure recirculation (i.e., returning to RHR cooling or
secondary cooling is not credited). This is overly pessimistic, given that the RCS
would be completely filled and subcooled with the leak isolated, and there would
be substantial time available to recognize that the RHR system was available
and could be operated.

Response to RAI 4 g.

For the loss of inventory sequences in which the leak is isolated, high pressure
injection is successful, but injection is not terminated, the POS 4 model has been
revised to include reestablishing RHR or emergency feedwater. This model
change is included in the revised results. Revised WCAP-16294 tables with
revised POS 4 results are included in Attachment 2.

NRC RAI 5

Section 6.3.1 of the report identifies the system configuration assumptions employed in
the quantitative model and in some cases provides information on how plant-specific
designs vary. However, there is no basis provided to justify that plant-specific designs
are bounded by this analysis. For example:

, Separate low pressure SI pumps and RHR pumps would result in the availability
of low pressure SI in Mode 5 to mitigate inventory losses, making the Mode 5 risk
lower.

" Designs with a common non-redundant CCW safety-related supply header
increase potential for loss of CCW and RHR cooling in Mode 5

* Service water (SW) configurations less robust than assumed (common headers,
etc.) similarly would increase loss of RHR cooling in Mode 5, while more robust
designs may reduce Mode 5 risk.

* Separate high pressure SI pumps are typically required to be disabled in Mode 5,
while combined charging/SI pumps would assure availability of one pump in
Mode 5.

* Additional redundancy in emergency diesel generators (EDGs) would enhance
mitigation of loss of offsite power, which would improve the risk of Mode 5
preferentially to Mode 4.
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* Ability of containment spray or coolers to provide backup cooling during
recirculation for core damage mitigation would improve the risk of Mode 5
preferentially to Mode 4.

* A more complete discussion of design variations and assessment of their impact
on the quantitative risk analysis, possibly using sensitivity studies, is needed to
assure applicability to all Westinghouse plants; otherwise, plant-specific
justifications will be required.

Response to RAI 5

To address the plant configurations discussed in this RAI, the following text will replace
the last five paragraphs on page 6-18 and the first two paragraphs on page 6-19 of
WCAP-1 6294.

Thetransition risk PRA model is based on a single unit, therefore, it does not take credit
for the availability of shared systems. The AFW system is similar to many Westinghouse
NSSS plants. The AFW system does not include a diesel-driven pump that would
provide diverse mitigation for loss of offsite power events. Based on the results
presented in Table 6-10, the loss of offsite power event is a larger percent contributor to
the POS 3 risk than it is to the POS 4 risk and this design difference would be more
beneficial for Mode 4 (POS 3).

The ECCS design is also similar to many Westinghouse NSSS plants. The centrifugal
charging pumps are used for high pressure safety injection. High pressure safety
injection does not include a set of separate safety injection pumps, but the general
success criteria of requiring one train is common for Westinghouse NSSS PRA models.
Plants with Intermediate Head SI (IHSI) pumps typically require the IHSI pumps to be
disabled in Mode 5. The POS 4 PRA model assumes that two trains of charging (SI)
pumps are available and the model includes an available swing pump. Therefore, high
pressure SI is modeled as being available in the POS 4 PRA model, when it may not be
available based on plant procedures. This is a conservative approach because it
reduces the risk in Mode 5 when, in fact, the pump may not be available.

Low pressure SI and recirculation is performed by the RHR pumps and heat
exchangers. This is similar to many other Westinghouse NSSS plants, although some
plants have low pressure SI pumps separate from the RHR system. Separate low
pressure SI pumps are not modeled in any of the POS PRA models. The availability of
separate low pressure SI pumps would reduce the risk in Mode 5 if modeled for POS 4.
However, the POS 3 PRA model does not credit switching to RHR cooling if AFW
cooling fails. This is a conservative approach with respect to the estimated risk for POS
3. Modeling separate low pressure SI pumps for POS 4 and modeling RHR cooling for
POS 3 would result in lower risk for both plant operating states. Therefore, the
conclusions of the WCAP would not change.

The reactor protection system for the transition risk PRA model is based on a solid state
protection system. While many Westinghouse NSSS plants have relay protection
systems, the reliability of the two systems is not significantly different, therefore, the
model is applicable to both protection systems.
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The modeled CCW system consists of two separate trains with one pump per train and
one pump that can be aligned to either train. This is a common design among the
Westinghouse NSSS plants. Plants with a common CCW header would be expected to
have a higher failure probability for the CCW system. This would affect the risk for both
the POS 3 and POS 4 PRA models, however, it would have a greater effect on the POS
4 model, because it would directly contribute to the loss of RHR cooling, whereas it does
not directly contribute to the loss of AFW cooling for POS 3. Some insight to the relative
effect of different CCW designs can be gained by comparing the POS 3 and POS 4
CDPs for the two cases presented in Table 6-14. The table provides the results from
modeling one CCW train unavailable. The difference between the two cases is the
number of CCW pumps assumed to be unavailable. The POS 4 results for the two
cases do not differ by a large amount, and the POS 3 results differ by even less.
However, the POS 4 CDP is more than 20 times greater than the POS 3 CDP for these
cases. Plant design differences in the CCW system will not change the conclusion that
there is less risk is associated with a cooldown to Mode 4 (POS 3) than a cooldown to
Mode 5 (POS 4).

The modeled SW system consists of two trains with one pump per train and one pump
that can be aligned to either train. This is a common design among the Westinghouse
NSSS plants. Plants with a common SW header would be expected to have a higher
failure probability for the SW system. This would affect the risk for both the POS 3 and
POS 4 PRA models, however, it would have a greater effect on the POS 4 model
because it would contribute to the loss of RHR cooling, whereas it does not directly
contribute to the loss of AFW cooling for POS 3. Some insight to the relative effect of
different SW designs can be gained by comparing the POS 3 and POS 4 CDPs for the
two cases presented in Table 6-15. The table provides the results from modeling one
SW train unavailable. The difference between the two cases is the number of SW
pumps assumed to be unavailable. The POS 4 results for the two cases do not differ by
a large amount and the POS 3 results differ by even less. However, the POS 4 CDP is
approximately 10 times greater than the POS 3 CDP for these cases. Plant design
differences in the CCW system will not change the conclusion that there is less risk is
associated with a cooldown to Mode 4 (POS 3) than a cooldown to Mode 5 (POS 4).

The electric power system modeled is a two train system with one diesel generator per
train. This is a common design among the Westinghouse NSSS plants. Some plants
have more redundancy in their design, including shared diesels between units. Based
on the results presented in Table 6-10, the loss of offsite power event is a larger percent
contributor to the POS 3 risk, than it is to the POS 4 risk and a more redundant design
would be more beneficial for Mode 4 (POS 3).

The use containment spray or the containment coolers for backup cooling during
recirculation has been modeled only to a limited extent for POS 3 for small LOCAs, and
does not have a very large effect on the results (see Table 6-13). More detailed
modeling to take credit for these systems may result in a larger risk decrease for POS 4
than it would for POS 3 because the probability of losing RHR cooling is greater than the
probability of losing AFW cooling. However, the risk for POS 3 would also decrease and
the POS 3 risk is approximately a factor of 7 lower than the risk for POS 4 (see Table 6-
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9). More detailed modeling will not change the conclusion that there is less risk is
associated with a cooldown to Mode 4 (POS 3) than a cooldown to Mode 5 (POS 4).

The model chosen includes many safety system features and support system features
that are common among many of the Westinghouse NSSS plants. The evaluation of
design differences indicates that while the Westinghouse NSSS plant designs vary for
the systems modeled, the model used provides representative results whose
conclusions are applicable to all Westinghouse NSSS plants.

NRC RAI 6

In Section 6.3.1.1 for POS 3 plant response model, the bulleted items state that the
event mitigation of loss of coolant accidents (LOCAs) is identical to the at-power PRA
model "except for the availability of accumulators." This is not explained in the TR and is
not understood as to the meaning. Explain and justify this statement.

Response to RAI 6

In Section 6.3.1.1, the bulleted items under "POS 3 and POS 5: Plant Response Model"
will be revised, as shown below, to clarify the intent of the statements.

For Large, Medium, and Small LOCA, Loss of Offsite Power, SG Tube Rupture, and
Secondary Side Breaks, the notes will be changed to:

The safety injection system included in the at-power PRA model is used for the POS
3 and POS 5 models, modified to remove the accumulators which have been
isolated, and the automatic start of the system in response to the event disabled.
Operator action is required to manually start the safety injection system from the
control room in these plant operating states.

NRC RAI 7

Table 6-9 provides core damage probability (CDP) results for POS 3 and POS 4. A per-
hour frequency is also provided by dividing the total probability by the time assumed. It is
not stated whether the time-independent contribution of transition risk has been deleted
from the results in order to obtain a time-dependent CDP. The first bullet after the table
states the time-adjusted CDP is 4x higher in Mode 5 compared to Mode 4, consistent
with Table 6-9. Similarly, the results of Table 6-10 do not identify if transition risk for loss
of shutdown cooling and loss of inventory include the transition risks. Please clarify the
basis for the CDPs in this table.

Response to RAI 7

Table 6-9 will be revised as shown in Attachment 2. The CDP/hour calculation is
removed and the core damage probabilities associated with a plant cooldown to POS 3
(Mode 4) and POS 4 (Mode 5) are presented. The approach in Revision 0 of WCAP-
16294 has been revised to model a 3 hour POS 3 duration when the cooldown is to POS
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4, and a 49 hour POS 3 duration when the cooldown is to POS 3. Table 6-7 is also

revised as shown in Attachment 2 to be consistent with the changes.

NRC RAI 8

Section 6.3.2 fourth bullet states that loss of offsite power is a larger risk contributor in
Mode 5 than in Mode 4, but Table 6-10 shows these contributions as 10.1 percent in
Mode 5, and 12.7 percent in Mode 4. Explain this apparent inconsistency.

Response to RAI 8

The text of the fourth bullet following Table 6-9 will be deleted based on the revised
results. Table 6-9 will be replaced as shown in Attachment 2.

NRC RAI 9

In Section 6.4 for the individual LCO assessments, each individual evaluation includes
statements regarding the availability of equipment which is also in the scope of the
application. However, there are not constraints in the TS, nor tier 2 restrictions
recommended, to assure availability of this equipment. It is not stated directly whether
any of the risk analyses to support the individual LCOs are sensitive to the availability of
this equipment identified in each individual LCO evaluation, and if so, what measures.
are appropriate to assure the plant configuration remains bounded by the assessment.
Where assessments include statements regarding availability of equipment, include tier
2 restrictions or justify not doing so.

Response to RAI 9

The Basis for Proposed Change and Defense-in-Depth Consideration sections were
reviewed for each proposed Technical Specification change and revised to eliminate
wording that could be interpreted to require a Tier 2 restriction. See Attachment 2 for the
text changes. In addition, the Bases for the Technical Specifications addressed in the
WCAP will include a requirement that the auxiliary feedwater turbine-driven pump be
available for decay heat removal in Mode 4. This is an important assumption that has
been modeled in the Mode 4 (POS 3) PRA model. Note that final Technical
Specification markups will be provided separately in the associated TSTF.
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Containment and Ventilation Branch Questions

NRC RAI 1

WCAP-1 6294-NP, Page 6-57/58, Section 6.4.9, TS 3.6.1 B Containment (Atmospheric,
Subatmospheric, Ice Condenser, and Dual).

At the top of Page 6-58, first paragraph, the fourth line states "due to the limited time in
the shutdown modes". This does not appear to add much to the basis for changing the
required action endstate for an inoperable containment from Mode 5 to Mode 4. This TS
change would allow for an extended stay in Mode 4 and not necessarily ensure a limited
time (defined in Section 6.3.1.2 as a normal or average time from historical data).
Inoperability of the containment ranges from a condition where leakage after an accident
at full power probably would be slightly higher than that assumed in the accident/dose
analysis up to gross leakage potential or containment structural integrity not being
reasonably assured even for an accident in Mode 4. The rationale for similarly changing
the endstate required in the other TSs appears to rely in part on containment being
operable. Although passive, the containment structure is not redundant and allowing an
extended stay in Mode 4 for the entire range of containment inoperability vice
proceeding to Mode 5 in an orderly fashion as is currently required does not appear to
afford the defense-in-depth that would make avoiding a transition to Mode 5 risk/safety
beneficial.

Justify the change in required endstate from Mode 5 to Mode 4. It appears to be in a

different category than similar changes to the other TSs.

Response to RAI 1

The text of the WCAP will be revised to delete the TS Required Action endstate changes
for TS 3.6.1 Required Action B.2, TS 3.6.2 Required Action D.2, and TS 3.6.3 Required
Action F.2. By removing these Technical Specification changes from the WCAP, there
will be no Required Action endstate changes directly related to containment integrity.

Note that the Technical Specification pages with the finalized changes marked up will be
provided separately (from the revised WCAP pages) in the TSTF associated with this
WCAP.

NRC RAI 2

WCAP-16294-NP Page 6-99/100 Section 6.4.35, TS 3.7.10, Control Room Emergency
Filtration System (CREFS).

At the top of Page 6-100, first paragraph, second sentence states, "If two CREFS trains
are inoperable due to an inoperable control room boundary, an independent initiating
event must occur along with core damage and containment isolation failure for filtration
to be required." The assertion that containment isolation failure would also have to occur
for CREFS to be required to maintain Control Room occupant doses less than required
limits may not be accurate for many plants.
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This qualitative evaluation contains an assertion in its basis rationale that would not
appear accurate for many plants. Explain this assertion and its general applicability
would be needed for this TS change to be acceptable.

Response to RAI 2

The first paragraph on Page 6-100 will be revised to the text discussed below to make
the justification applicable to all Westinghouse NSSS design plants.

If one CREFS train is inoperable, the other train provides the necessary filtration.
If two CREFS trains are inoperable due to an inoperable control room boundary,
an independent initiating event with a radioactive release must occur for
radioactive filtration to be required. A cool down to Mode 4 leaves the unit in a
state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a
lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2 of
the WCAP. LERP in the shutdown modes would be reduced due to lower levels
of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if
an event was to occur.

CREFS also provides protection from chemical releases, toxic gas releases, or
radiation releases from other sources on-site and offsite. The likelihood of these
events occurring are independent of the unit operating Mode.

In addition, the paragraph under Defense-in-Depth Considerations will be revised to:

If one CREFS train is inoperable, the other train remains available to provide
control room filtration. If two CREFS trains are inoperable due to an inoperable
control room boundary, an independent initiating event and radioactive release
must occur for filtration to be required. Therefore, sufficient defense-in-depth is
maintained when the endstate is changed from Mode 5 to Mode 4.
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Reactor Systems Branch Questions

NRC RAI 1

Pages 5-1, Section 5.1, first bullet states, "A reasonable balance among prevention of
core damage, prevention of containment failure, and consequences mitigation is
preserved."

Section 2.2.1 of Regulatory Guide 1.177, "An Approach for Plant-Specific, Risk-Informed
Decisionmaking: Technical Specifications," states that, "A reasonable balance among
prevention of core damage, prevention of containment failure, and consequence
mitigation is preserved, i.e., the proposed change in a TS has not significantly changed
the balance among these principles of prevention and mitigation, to the extent that such
balance is needed to meet the acceptance criteria of the specific design basis accidents
and transients, consistent with 10 CFR 50.36. TS change requests should consider
whether the anticipated operational changes associated with a TS change could
introduce new accidents or transients or could increase the likelihood of an accident or
transient (as is required by 10 CFR 50.92)."

Consistent with 10 CFR 50.36, "Technical Specifications" and as required by 10 CFR
50.92, "Issuance of Amendment," please include the TS change (TSTF) required section
on "No Significant Hazards Consideration" as listed in 10 CFR 50.92(c)(1),( 2), and (3).

Response to RAI 1

The TSTF associated with this WCAP will include a No Significant Hazards
Consideration in accordance with 10CFR50.92.

NRC RAI 2

There are missing pages in the TS markups (both in hardcopy and in ADAMS) for TS
3.8.1, AC Sources Operating (Page 3.8.1 -4). Please provide the missing page.

Response to RAI 2

The missing page is included in Attachment 2 and will be included in the TSTF
associated with this WCAP.

NRC RAI 3

Page 6-107, Section 6.4.40, TS 3.8.1 - AC Sources - Operating. In 'Condition A and
Condition C,' a transformer and a transformer common cause basic event were
respectively selected to model the respective conditions. Please state the reason for
selecting transformers (and not other components such as breakers, etc.) in the risk
models.
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Response to RAI 3

The transformer was selected based on a review of a simplified electrical schematic for
the electrical system modeled in the PRA. Failing the transformer chosen (setting the
basic event to TRUE) failed one offsite power circuit. Other component failures could
have been chosen to achieve the same effect in the PRA model. For two offsite power
circuits unavailable, the appropriate transformer common cause basic event was
selected using the simplified electrical schematic and reviewing the plant PRA model.
Similar to the one offsite power circuit case, other basic events in the PRA model could
have been chosen to achieve the same effect of the loss of two offsite power circuits.

NRC RAI 4

Page 6-109, Table 6-18, states "The total CDP decreases by greater than a factor of 6
when the unit cooled down to Mode 4 (POS 3) instead of Mode 5 (POS 4)," and it should
refer instead to a "factor of 60." It is an apparent editorial error.

Response to RAI 4

Table 6-18 was revised as shown in Attachment 2. The revised format of the table
should make the differences between the Mode 4 (POS 3) and Mode 5 (POS4) core
damage probabilities more obvious.
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NUCLEAR 'E'N E'RGY I N S T ITU IE

Biff Bradley

DIRECTOR

RISK ASSESSMENT

NUCLEAR GENERATION DIVISION

November 26, 2008

Ms. Tanya M. Mensah

Senior Project Manager

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

Subject: Response to NRC Request for Additional Information Regarding PWROG Topical Report
WCAP-16294-NP, Revision 0, "Risk-Informed Evaluation of Changes to Technical Specification
Required Action Endstates for Westinghouse NSSS PWRs" (MD5134).

Project Number: 689

Dear Ms. Mensah:

Attached for NRC review are the responses to the NRC's October 23, 2008, Request for Additional
Information (RAI) regarding WCAP-16294-NP, which addresses the endstates risk-informed technical

specifications initiative (Initiative 1) for Westinghouse plants. Attachment 1 provides the RAI
responses, and Attachment 2 provides proposed markups to WCAP-16294-NP associated with

certain RAI responses. A response to previous NRC RAIs on this topical report was provided by
NEI's letter to NRC of December 12, 2007.

Please note that the changes in Attachment 2, to WCAP-16294-NP pages 2-1, 6-61, 6-63, 6-64, 6-
66, 6-67, 6-69, 6-81, 6-87, 6-90, and 6-92, were made to the markups of those WCAP pages that
were transmitted in Attachment 2 of the NEI letter dated December 12, 2007.

The changes to WCAP-16294-NP contained in Attachment 2 of this letter will also be incorporated
into the approved version of WCAP-16294-NP, which will be issued as Revision 1, following receipt
of the NRC's Final Safety Evaluation. In addition, please note that the final approved version of the
WCAP will include related editorial changes such as changes to the table of contents and section
number changes due to deleted sections of the WCAP.

1776 1 Street, NW Suite 400 I Washinaton, DC I 20006-3708 I P: 202.739.8083 I F: 20253..01 07 I reb@nei.org I www&.nei.org



WCAP-16294-NP-A, Rev. 1, Appendix D-3

Ms. Tanya M, Mensah

November 26, 2008

Page 2

Additionally, the Technical Specification and Bases changes justified in WCAP-16294-NP that are

included in Attachment B of the WCAP will be deleted from the approved WCAP and will be

submitted to the NRC separately via a TSTF traveler.

We appreciate NRC staff's efforts to review this report. Please contact me at 202-739-8083;

rebcnei.orq should you have any questions.

Sincerely,

Biff Bradley

Attachments

c: Mr. Carl S. Schulten, NRR/ADRO/DIRS/IT, NRC

NRC Document Control Desk
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ENCLOSURE 1

NEI letter dated November 25, 2008

Containment and Ventilation Branch Questions

NRC RAI 1

TS 3.6.4A, Containment Pressure (Atmospheric, Dual, and Ice Condenser) and TS
3.6.4B-B, Containment Pressure (Subatmospheric): The basis for the proposed changes for the

containment pressure TS use vague language such as "variations in containment pressure are

expected to be small, therefore, any increase above the Technical Specification limit is expected to
be small...". No discussion is provided for the basis of the statement. There is no indication of the

processes that can cause containment pressure to be greater than or lower than the specified range
or if (and why) changes from these processes will be rapid or slow. There is no discussion of any

automatic system actuations that will occur if the containment pressure is too high or too low.
Please provide a more comprehensive basis for-the statement "variations in containment pressure

are expected to be small, therefore, any increase above the Technical Specification limit is expected

to be small..."

Response to RAI 1
The PWROG withdraws the proposed endstate changes to TS 3.6.4A and TS 3.6.4B. WCAP-16294-

NP will be revised to delete the discussions associated with these proposed changes. Attachment 2

contains the changes to WCAP-16294-NP that reflect these changes.

NRC RAI 2

TS 3.6.4A, Containment Pressure (Atmospheric, Dual, and Ice Condenser) and TS 3.6.4B-B,

Containment Pressure (Subatmospheric): The basis provided for the proposed change discussed
states that the "minimum technical specification containment pressure is established such that if

there was an inadvertent actuation of the containment spray system, the minimum (negative)

containment design pressure would not be exceeded. Inadvertent actuation of the containment

spray system does not lead to core damage and LERF by itself." Please provide additional

information that justifies that inadvertent actuation of containment heat removal systems, with

containment pressure less than the minimum TS limit, the containment minimum (negative) design
pressure would not be exceeded. Include in the discussion atmospheric containment designs that

are not provided with vacuum relief systems.

Response to RAI 2

The PWROG withdraws the proposed endstate changes to TS 3.6.4A and TS 3.6.4B. WCAP-16294-

NP will be revised to delete the discussions associated with these proposed changes. Attachment 2

contains the changes to WCAP-16294-NP that reflect these changes.
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NRC RAI 3

TS 3.6.4A, Containment Pressure (Atmospheric, Dual, and Ice Condenser) and TS 3.6.4B-B,

Containment Pressure (Subatmospheric): The minimum TS containment pressure is used as input to

determining the performance of the emergency core cooling system (ECCS) pumps. Provide a

discussion in the basis for the change that there will be sufficient containment pressure for ECCS
operation and that the criteria of 10 CFR 50.46 will be satisfied following a loss-of-coolant (LOCA) in

Mode 4 with the containment below the minimum pressure limiting condition for operation (LCO).
Include core reflood and ECCS pump net positive suction head available (NPSHa) in the discussion.

Response to RAI 3

The PWROG withdraws the proposed endstate changes to TS 3.6.4A and TS 3.6.4B. WCAP-16294-
NP will be revised to delete the discussions associated with these proposed changes. Attachment 2

contains the changes to WCAP-16294-NP that reflect these changes.

NRC RAI 4

TS 3.6.15, Ice Bed (Ice Condenser): Please provide a discussion in the basis for the change or the
reference to a previously submitted evaluation that provides justification that with Ice Bed
inoperable there will be a sufficient source of borated water (via the containment sump) for long-

term ECCS operation and that the criteria of 10 CFR 50.46 will be satisfied following a LOCA in Mode
4. Include containment spray operation, ECCS pump vortex, and ECCS pump net positive suction

head available (NPSHa) in the discussion.

Response to RAI 4.

The PWROG withdraws the proposed endstate changes to TS 3.6.15. WCAP-16294-NP will be
revised to delete the discussion associated with this proposed change. Attachment 2 contains the

changes to WCAP-16294-NP that reflect these changes.

NRC RAI 5

TS 3.6.16, Ice Condenser Doors (Ice Condenser): Please provide a discussion or the reference to a
previously submitted evaluation that documents that when the Ice Condenser doors are inoperable-

open, there will not be excessive sublimation nor obstruction of flow passages that will render the

ice bed inoperable based on TS 3.6.15.

Response to RAI 5

The PWROG withdraws the proposed endstate changes to TS 3.6.16. WCAP-16294-NP will be
revised to delete the discussion associated with this proposed change. Attachment 2 contains the

changes to WCAP-16294-NP that reflect these changes.

2



WCAP-16294-NP-A, Rev. 1, Appendix D-6

NRC RAI 6

TS 3.6.16, Ice Condenser Doors (Ice Condenser): Please provide a discussion that documents that
when the Ice Condenser doors are determined to be inoperable in the closed position, for a LOCA

while in Mode 4, there will be an adequate source of borated water available to the containment
sump for long-term ECCS and containment spray heat removal functions in the recirculation mode..
The evaluation should include ECCS pump NPSHa and ECCS pump vortex.

Response to RAI 6

The PWROG withdraws the proposed endstate changes to TS 3.6.16. WCAP-16294-NP will be
revised to delete the discussion associated with this proposed change. Attachment 2 contains the
changes to WCAP-16294-NP that reflect these changes.

NRC RAI 7

TS 3.6.17, Divided Barrier Integrity (Ice Condenser): Please provide a discussion of the basis for the

change, or reference to a previously submitted evaluation, which provides justification that with the
divided barrier inoperable, in the event of a LOCA while in Mode 4, the pressure in the containment
lower compartment will be great enough to open the ice condenser doors permitting the steam air
mixture to enter and flow through the ice condenser. If the ice condenser doors will not open, two
trains of containment spray will be available for control of containment peak temperature and
pressure control. Discuss, or reference, previously submitted documentation that show that

containment spray alone without the benefit of the ice condenser is sufficient to control peak
containment temperature and pressure. Also discuss, or reference previously submitted
documentation that demonstrates that without the melt from the ice condenser, there will be an
adequate source of borated water available to the containment sump for long-term ECCS and
containment spray heat removal functions in the recirculation mode. The evaluation should include
ECCS pump NPSHa and ECCS pump vortex.

Response to RAI 7

The PWROG withdraws the proposed endstate changes to TS 3.6.17. WCAP-16294-NP will be

revised to delete the discussion associated with this proposed change. Attachment 2 contains the
changes to WCAP-16294-NP that reflect these changes.

NRC RAI 8

TS 3.6.5B, Containment Air Temperature (Ice Condenser) and TS 3.6.5C, Containment Air
Temperature (Subatmospheric): The bases for proposed changes address temperatures above the
maximum temperature LCO. Please provide basis that discusses why it is acceptable to be in Mode 4
with the containment below the minimum temperature LCO.

3
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Response to RAI 8

The PWROG withdraws the proposed endstate changes to TS 3.6.5A, TS 3.6.5B, and TS 3.6.5C.
WCAP-16294-NP will be revised to delete the discussions associated with these proposed changes.
Attachment 2 contains the changes to WCAP-16294-NP that reflect these changes.

NRC RAI 9

TS 3.6.8, Shield Building (Dual and Ice Condenser): Please provide a discussion or the reference to a
previously submitted evaluation which documents, with the Shield Building inoperable, both trains
Shield Building Air Cleanup System (Dual and Ice Condenser) remains operable.

Response to RAI 9

The PWROG withdraws the proposed endstate changes to TS 3.6.8. WCAP-16294-NP will be revised
to delete the discussion associated with this proposed change. Attachment 2 contains the changes

to WCAP-16294-NP that reflect these changes.

NRC RAI 10

TS 3.6.8, Shield Building (Dual and Ice Condenser): It is not clear if containment vacuum relief
systems installed in Westinghouse Dual Containment design plants rely on the shield building for
proper operation. If the containment vacuum relief draws air from the annulus between the shield
building and the containment the system design may be based on a maximum shield building
leakage. Please provide a discussion of any role the shield building may perform in the operation of
containment vacuum relief systems in Mode 4.

Response to RAI 10

The PWROG withdraws the proposed endstate changes to TS 3.6.8. WCAP-16294-NP will be revised
to delete the discussion associated with this proposed change. Attachment 2 contains the changes

to WCAP-16294-NP that reflect these changes.

NRC RAI 11

TS 3.6.8, Shield Building (Dual and Ice Condenser): The NEI response to NRC Request for Additional
Information Regarding PWROG TR WCAP-16294-NP, Revision 0, dated December 12, 2007, revised
the Defense-in-Depth Considerations for TS 3.6.8 (TR page 6-81). The change does not appear to

be related to any specific RAI. Provide an explanation for the revision and why the change is

acceptable.

4
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Response to RAI 11

The PWROG withdraws the proposed endstate changes to TS 3.6.8. WCAP-16294-NP will be revised

to delete the discussion associated with this proposed change. Attachment 2 contains the changes

to WCAP-16294-NP that reflect these changes.

NRC RAI 12

TR WCAP-16294-NP, Revision 0, states that when in Mode 4 the secondary side steam pressure will
be at normal operating pressure. Please verify that when the reactor coolant system (RCS) average
temperature is decreased from approximately 560OF in Mode 1 to less than 350OF in Mode 4 the
pressure in the secondary side remains at normal operating pressure. If secondary side pressure is
not at normal operating pressure in Mode 4 please provide verification that there will be sufficient
pressure to operate the turbine driven auxiliary feedwater pump. If secondary side steam pressure
in Mode 4 will be less than normal operating pressure in Mode 1 please update all references in TR

WCAP-16294-NP, Revision 0, and in the RAI responses.

Response to RAI 12

The secondary side steam pressure decreases as the RCS Tavg is reduced from the hot full power
RCS Tavg in Mode 1, to the RCS Tavg in Mode 4. Therefore the secondary side steam pressure in
Mode 4 will be less than the normal operating secondary side steam pressure in Mode 1. The

turbine driven auxiliary feedwater (TDAFW) pump is designed to operate with a steam pressure of
approximately 92 psia for some plants. It should be noted that this change does not impact the
evaluations and conclusions contained in WCAP-16294-NP. WCAP-16294-NP will be revised as
identified in the mark-ups in Attachment 2 to reflect a reduced secondary side steam pressure in

Mode 4.

The requirement to maintain the TDAFW train available to remain in Mode 4 will be addressed by a
licensing commitment to include a Tier 2 requirement that will be located in the Technical
Specification Bases, a Licensee Controlled Document, or implementing procedures. The addition of

this Tier 2 requirement would be contained in the Implementation Guidance that will be issued for
implementing this change. If a sufficient steam supply is unavailable during the application of the
Mode 4 end state, the unit's configuration risk management program will direct the appropriate

actions to be taken. The risk impact is managed through the program in place to implement 10 CFR
50.65(a)(4) and its implementation guidance, NRC Regulatory Guide 1.182, "Assessing and
Managing Risk Before Maintenance Activities at Nuclear Power Plants." Regulatory Guide 1.182
endorses the guidance in Section 11 of NUMARC 93-01, "Industry Guideline for Monitoring the
Effectiveness of Maintenance at Nuclear Power Plants." This program will determine the safest
course of action for an emergent condition in Mode 4 that renders the TDAFW train unavailable, and

could include proceeding to a Mode 5 endstate in the affected Specifications.

5
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2 TECHNICAL SPECIFICATIONS AND CHANGE REQUEST

The Technical Specification Required Action cndstatcs evaluated for the endstate change arc contained in
NUREG-1431, "Standard Technical Specifications for Westinghouse Plants" (Refercncc 3). Technical

Specification number, title, Condition, current endstate, and the proposed endstate arc provided in
Table 2-1.

Table 2-1 Proposed Changes to Endstates

Technical
Specification! Current Proposed

Condition Title Endstate Endstate

3.3.2-B ESFAS Instrumentation 5 4

3.3.2-C ESFAS Instrumentation 5 4

3.3.2-K ESFAS Instrumentation 5 4

3.3.7-C- Control Room Emergency Filtration System Actuation 5 4
Instrumentation

3.3.8-D Fuel Building Air Cleanup System Actuation Instrumentation 5 4

3.4.13-B RCS Operational Leakage 5 4

3.4.14-B RCS Pressure Isolation Valve Leakage e 4

3.4. t-F RCS Leakage Detection lnstnimcntation 4

3.5.3-C Emergency Core Cooling System - Shutdown 5 4

3.5.4-C Refuicling Water Storage Tank 5 4

43

3.6,6A-E Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

3.6.6A-F Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

3.6.6B-F Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

WCAP-16294-NP
6495-N P.doc-OR3105

August 2005
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Table 2-1 Proposed Changes to Endstates
(cont.)

Technical
Specification/ Current Proposed

Condition Title Endstate Endstate

3.6.6C-B Containment Spray System (ice Condenser) 5 4

3.6.6D-B Quench Spray System (Subatmospheric) 5 4

3.6.6E-F Recirculation Spray System (subatmospheric) 5 4

3.6.7-B Spray Additive System (Atmospheric, Subatmospheric, Ice 5 4
Condenser, and Dual)

3.6.9 -B ShieldB~l.. D~lnICn1nz

3.6.11-B Iodine Cleanup System (Atmospheric and Subatmospheric) 5 4

3.6.12-B Vacuum Relief Valves (Atmospheric and Ice Condenser) 5 4

3.6.13-B Shield Building Air Cleanup System (Dual and Ice Condenser) 5 4

3.6.14-B Air Return System (Ice Condenser) 5 4

,3.6 f 15-B"

3.6.16 D d~~ 1Cd

3.6.18-C Containment Recirculation Drains (Ice Condenser) 5 4

3.7.7-B Component Cooling Water System 5 4

3.7.8-B Service Water System 5 4

3.7.9-C Ultimate Heat Sink 5 4

3.7.10-C Control Room Emergency Filtration System 5 4

3.7.11-B Control Room Emergency Air Temperature Control System 5 4

3.7.12-C ECCS Pump Room Exhaust Air Cleanup System 5 4

3.7.13-C Fuel Building Air Cleanup System 5 4

3.7.14-C Penetration Room Exhaust Air Cleanup System 5 4

3.8.1-G AC Sources - Operating 5 4

3.8.4-D DC Sources - Operating 5 4

3.8.7-B Inverters - Operating 5 4

3.8.9-D Distribution Systems - Operating 5 4

WCAP-16294-NP
WCAP- 16294-NP.doc- 111908

August 2005
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Table 6-1 Key Plant Parameters by Technical Specification Mode

Mode 5 to Mode 4 to Mode 3 to Mode 2 to
Parameter Mode 4 Mode 3 Mode 2 Mode 1 Mode I

Technical <2000F >200'F to >_350 0 F NA NA
Specification (Mode 5, Cold <350'F (Mode 3, Hot (Mode 2, (Mode 1,
RCS Average Shutdown) (Mode 4, Hot Standby) Startup) Power)
Temperature Shutdown)

Technical NA NA NA <5% >5%
Specification (Mode 5) (Mode 4) (Mode 3) (Mode 2) (Mode 1)
Reactor Power
Level

RCS Average -185 0 F to -330°F to -557 0F -557 0 F -557 0F
Temperature -330°F -557 0 F

RCS Pressure -340 psig -340 psig to -2235 psig -2235 psig -2235 psig
-2235 psig

Pressurizer Water solid to bble-. Bubble Bubble Bubble
Status bubble

Secondary Side 0 psig -:Nbrmal Normal Normal Normal
Pressure operating operating operating operating

pressure pressure pressure pressure

The following discussion centers around several plant operating states (POS). The POS approach is used
as the basis for the qualitative discussion to be consistent with the quantitative transition PRA model, that
is discussed in Section 6.3. 1. A POS is a unique plant configuration defined by a set of parameters. For
each POS, a unique set of initiating events, plant conditions, and systems available for event mitigation
can be identified. Very often a plant will be in a POS for a relatively short period of time, because
switching the plant configuration (system re-alignments) is required to reach the desired endstate. To
identify the POSs, an understanding of the typical key activities that are in progress as the plant shuts
down and restarts is required. The following provides a general summary of these activities:

Modes 1-2

Decrease power (Mode 1)

Take the turbine off-line (Mode 1)

Transfer from MFW (main feedwater) to AFW (note that some plants may continue on MFW
depending on their MFW design and approach to plant shutdown) (Mode 1)

Mode 2 (startup) when power level is • 5%

WCAP- 16294-NP
WCAP- 16294-NP.doc- 112008

August 2005
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Table 6-3 Important Parameters for Mode Target Conditions

-Parameter Mode 1 Mode 2 Mode 3 Mode 4 Mode 5

RCS Temperature 557 0F 557 0F 557'F -330'F 170'F to 190'F

RCS Pressure 2235 psig 2235 psig 2235 psig 340psig 250 psig

Secondary Side Status Normal operating Normal operating Normal operating ormal operating Low pressure
pressure pressure Pressure pressure

PZR Status Bubble Bubble Bubble Bubble Bubble

(Decay) Heat Removal MFW AFW AFW AFW RHR
Mode

Power Level 100% 5% 0% 0%

0

0)
(0

z-u

':1
Cr,

n
V
CD
0~

WCAP- 16294-NP
WCAP- 16294-NP.doc-1 12008

August 2005
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0Table 6-4 Plant Operating States (Power Operation to Cold Shutdown) >

State POS I POS 2 POS 3 POS 4 (0

Plant Mode I (transition only) 3 (middle part) 3 (lower part) 4 (lower part) z
2 4 (upper part) 5 (upper part)
3 (upper part)

RCS Temperature 557 0F 557 0F to XXOFI XXOFI to 340°F 340°F to 180°F
CDVRCS Pressure 2235 psig 2235 psig to 950 psig 950 psig to 365 psig 365 psig to 250 psig CD

Pressurizer Bubble Bubble Bubble Bubble

Secondary Side Normal operating pressure Normal operating pressure Normal operating pressure Low pressure (shutdown)

Activities e AFW for decay heat e AFW for decay heat removal * AFW for decay heat removal 9 RHR for decay heat
removal and cooldown and cooldown removal and cooldown

* Reduce power 9 Open trip breakers * Reduced operating RCPs * Switch to RHR cooling
" Switch from MFW to e Reduced operating RCPs * Isolate accumulators * Disable SI pumps

AFW * Block SI and SLI * RCS cooldown * Defeat AFW start signals
" Borate - RCS cooldown * Start secondary side cooldown * Cold overpressure
* Insert control rods protection (COP) in
• Take turbine off-line service

System Status * AFW operating - AFW operating * AFW operating * RHR operating
* All systems available e All systems available * All systems available * SI, SLI, and AFW signals

* SI and SLI signals blocked * SI and SLI signals blocked blocked
* Reactor trip breakers open * Accumulators isolated * Accumulators isolated

* Reactor trip breakers open * SI pumps disabled
* COP in service
' Reactor trip breakers open

Note:

1. A defined temperature is not important to this analysis.

WCAP- 16294-NP
WCAP-16294-NPdoc-112008

August 2005
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Table 6-5 Plant Operating States (Cold Shutdown to Power Operation)

State POS 4 POS 5 POS 6 POS 7

Plant Mode 4 (lower part) " 3 (lower pa•t) 3 (middle part) I (transition only)
5 (upper part) 4 (upper part) 2

3 (upper part)

RCS Temperature 180°F to 340°F 340OF to XXOFI XX°F' to 557 0F 557 0F

RCS Pressure 250 psig to 365 psig 365 psig to 950 psig 950 psig to 2235 psig 2235 psig

Pressurizer Bubble Bubble Bubble Bubble

Secondary Side Low pressure (shutdown) 6,PNornmal operating pressure Normal operating pressure Normal operating pressure

Activities 9 RHR for decay heat 9 AFW for decay heat removal e AFW for decay heat removal * AFW for decay heat
removal * One RCP running 2  * One RCP running 2  removal

* Switch to AFW cooling * RCS heatup e RCS heatup * Switch from AFW to
o Establish AFW actuation * Startsecondary side heatup * Establish SI and SLI signals MFW

signals o Un-isolate accumulators a Withdraw shutdown and
@ RCS heatup control rods

* Bring turbine on-line
* Close trip breakers
* All RCPs running
* Increase power

System Status * RHR operating • AFW operating * AFW operating * AFW to MFW
" SI, SLI, and AFW signals o All systems available 9 All systems available * All systems available

blocked * SI and SLI signals blocked a SI and SLI signals blocked
* Accumulators isolated * Accumulators isolated * Reactor trip breakers open
• SI pumps disabled * Reactor trip breakers open
* COP in service
" Reactor trip breakers open

Notes:

1. A defined temperature is not important to this analysis.

2. If the rods are not capable of withdrawal.

CD

0)
1P
L0

WCAP- 16294-NP
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6.2.2 Comparison of Endstates

To achieve Mode 4 as an endstate, the plant will need to transition through POS I, POS 2, and into
POS 3. To achieve Mode 5 as an endstate, the plant will need to transition through POS 1, POS 2, POS 3,
and into POS 4. With either endstate, the plant will need to transition through POS 1, POS 2 and into
POS 3. To determine the appropriate endstate (Mode 4 vs. Mode 5), the additional risk for the transition
through POS 3 and into POS 4 needs to be considered, as well as the risk of remaining in POS 3 (Mode 4)
as opposed to POS 4 (Mode 5).

Several of the key differences between POS 3 and 4 are:

The frequency of loss of decay heat removal is at an increased level with POS 4 as the endstate
due to the system re-alignments required. Loss of decay heat removal events in POS 3 can be
addressed with AFW (all pumps available) or the RHR system following depressurization of the
RCS. In POS 4, the TD AFW pump will not be available to address similar events. In addition,
the automatic AFW start signal is available in POS 3, but not POS 4. Therefore, additional
options are available in POS 3 for decay heat removal.

The frequencies of loss of inventory (LOCA) events can be at an increased level with POS 4 as
the endstate due to the system re-alignments required. Loss of inventory events in POS 3 can be
addressed with the available train of ECCS. In POS 4 a full train of ECCS is not available. The
SI pumps are out of service. Inventory control is dependent on the charging system. Therefore,
additional options are available in POS 3 for inventory control.

Mitigation of loss of offsite power (LOSP)/station blackout (SBO) events in POS 3 can
be provided by the AFW system including the turbine-driven pump. Availability of the
turbine-driven pump is particularly important in case the event degrades to a station blackout. In
POS 4, the AFW system turbine-driven pump will not be available for decay heat removal, and
the plant will be dependent on restoring electric power to the RHR system. Again, additional
options are available in POS 3 for event mitigation.

The cold overpressurization event needs to be considered in POS 4, but not in POS 3. Although
not a large risk contributor, this event is addressed in POS 4.

Secondary side breaks are considered in POS 3, but not in POS 4. In POS 3 the secondary side
mnormal operating pressure, but in POS 4 this pressure is greatly reduced,
reducing the likelihood of a secondary side break. Secondary side breaks are not typically large
contributors to risk, therefore, this assumption for POS 4 has a small risk impact.

Risk in the shutdown modes is very dependent on electric power availability. There are more
required independent sources of electrical power in POS 3 than in POS 4 and there are more
potential activities in POS 4 that could cause a loss of offsite power.

In POS 3, there is more redundancy and diversity of mitigating and support systems required to
be available than there is in POS 4.
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* Loss of Decay Heat Removal: This event is the failure of the decay heat removal source which is
either the auxiliary feedwater system or startup feedwater system. The event is failure of the
system to continue to operate. Mitigation of the event is identical to the loss of main feedwater
event, as modeled in the at-power PRA model, except for removing credit for the auxiliary or
startup feedwater pump that failed and initiated the event.

* Loss of Offsite Power: Event mitigation is identical to that modeled in the at-power PRA model.

* SG Tube Rupture: Event mitigation is identical to that modeled in the at-power PRA model.

* Secondary Side Breaks: Event mitigation is identical to that modeled in the at-power PRA model.

POS 3 and POS 5: Plant Response Model , ) 4 
A

In POS 3, the RCS pressures and temperatures are significantly reduced compared to POS I and POS 2.
Therefore, the LOCA events remain applicable, but at a reduced frequency. The secondary side Fieeiirse

.- normal operating pressure. Similar to POS 2, the reactor trip breakers are open so rod withdrawal is no
longer a possible event. Also, like POS 2, signals for safety injection and steamline isolation are blocked,
therefore, operator actions are required to start equipment to mitigate a number of the potential events.
Accumulators are isolated. Again, loss of feedwater control is no longer an issue. The at-power plant
PRA model is applicable, with several modifications, to model this POS. The initiating events that need
to be considered are listed on Table 6-6. Each is listed below with explanatory notes.

Larýg0e LOCA: Event mitigation is identical to that modeled in the at-power PRA model except
for the availability of accumulators.

Medium LOCA: Event mitigation is identical to that modeled in the at-power PRA model except
for the availability of accumulators.

Small LOCA: Event mitigation is identical to that modeled in the at-power PRA model except
for the availability of accumulators.

Loss of Decay Heat Removal: This event is the failure of the decay heat removal source which is
either the auxiliary feedwater system or startup feedwater system. The event is failure of the
system to continue to operate. Mitigation of the event is identical to the loss of main feedwater
event, as modeled in the at-power PRA model, except for removing credit for the auxiliary or
startup feedwater pump that failed and initiated the event.

Loss of Offsite Power: Event mitigation is identical to that modeled in the at-power PRA model.

SG Tube Rupture: Event mitigation is identical to that modeled in the at-power PRA model.

Secondary Side Breaks: Event mitigation is identical to that modeled in the at-power PRA model.
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Initiating events during the shutdown process are less severe for containment than those at-power becaus
of the significantly reduced RCS temperature and pressure conditions as the unit isbeing shutdown, d
tie reduced likelihood of a LOCA or secondary side break due to the limited time in the shutdo modes
and less severe thermal-hydraulic conditions. Some of the containment penetration lines h a small
enough diameter such that they would not contribute to LERF even if all isolation capa . ity for the line is
inoperable. A unit shutdown to Mode 5 requires switching to RHR cooling which roduces the potential
for increased risks including LOCAs both inside and outside containment. A c down to Mode 4 leaves
the unit in a state in which transients progress slower than at power, backu ore cooling is available via

0 RHR, there is increased time for operator actions, and there is a lower erall risk than proceeding to
H Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown odes would be reduced due to lower

levels of radionuclide inventory in the RCS, the slower natu f severe accident event progression, and
increased time for operator actions and mitigation srate s ir an event were to occur.

Defense-in-Depth Considerations

The proposed change to the Required ion F.2 endstate does not change the operability requirement for
the containment isolation valves, valves must still be operable in Mode 4' The likelihood of an event
occurring in Mode 4 tha ou alenge containment integrity is reduced along with.the consequences
because of the significan, ,duced RCS temperature and pressure conditions. Most containment
penetration lines have o isolation valves and it is unlikely that both would be inoperable. In the
unlikely event that e actions cannot be completed in time and Condition F is entered, placing the unit in
Mode 5 does n increase the equipment available for event mitigation. In Mode 4, the systems designed
to mitigate c effects of accidents on the containment (e.g., containment spray, containment cooling) are
require o bc operable. In addition, some of the containment penetration lines have a small enough
dia ter such that their contribution to LERP would be insignificant. Therefore, sufficient defense-in-

J'Xpth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.12 Technical Specification 3.6.4A - Containment Pressure (Atmospher , Dual, and
lee Condenser)

Description 7
Containment pressure is a process variable that is monitored an slntrolled. Thle containment pressure is
limited during normal operation to preserve the initial condii ns assumed in the accident analyses for a
LOCA or steam line break. These limits also prevent.1.4ee ontainment pressure from exceeding the
containment design negative pressure differeniti• ith respect to the outside atmosphere in the event of
inadvertent actuation of the containment s system.

Limiting Condition for 0 eratio

Containment pressure 11l be Ž f-0.3] psig and < [+1.5] psig.

A licabilit

es 1.2,3, and 4.

WCA P-I 6294-NP August 2005

(v495.N I'.doc-053105
August 2005



WCAP-16294-NP-A, Rev. 1, Appendix D-19

6-62

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate /
/,

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit ust be in Mode 3 in

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hjprs if the Required Action and
associated Completion Time not met.

Basis for Proposed Change L_/ DL• T

Containment pressure is used as an input to PRA model lcccess criteria analyses, but it is not modeled in
Westinghouse NSSS plant PRA models. The risk mod s described in Section 6.3.1 do not include

containment pressure. Therefore, a qualitative evl'a tion is performed for this proposed endstate change.

The upper containment pressure limit is based ojthe Mode I design basis analyses. These analyses
verify that the containment design pressure isiiot exceeded for a double-ended guillotine break of either
the RCS or main steam piping. The contaimnent design pressure is typically a factor of 2 or more below
the containment failure pressure. An eveydin Mode 4 that releases energy into containment will release

far less energy than an event in Mode )/Consequently, containment loadings will be less than in Mode I
and well below the design pressure/ d there will be significant margin to the failure pressure. Variations

in containment pressure are expeced to be small, therefore, any increase above the Technical
Specification limit is expected tbe small and it is concluded that there will still be sufficient margin to
the design basis pressure and/gnificant margin to the failure pressure.

The minimum Technical 4pecification containment pressure is established such that if there was an

inadvertent actuation _the containment spray system, the minimum (negative) containment design
pressure would not e exceeded. Inadvertent actuation of the containment spray system does not lead to

core damage and ERF by itself, another event needs to occur to cause the core damage. A cool down to
Mode 4 leave, e unit in a state in which transients progress slower than at power, backup core cooling is
available vV RHR, there is increased time for operator actions, and there is a lower overafl risk than
proceedi 9 to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to k~wer levels of radionuclide inventory in the RCS, the slower nature of severe accident event

pro ession, and increased time for operator actions and mitigation strategies if an event were to occur.
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Defense-in-Depth Considerations

Defense-in-depth is maintained by the margin to containment failure in Mode 4. The contaii ent
pressure limit is based on Mode I design basis analyses that include higher energy releases . an would
occur in Mode 4. In Mode 4, the systems designed to mij•,tj the effects of accidents o e containment
(e.g., containment spray, containment cooling) are .-d a] In addition containment
vacuumi relief valves and the containment purge system could be used to mitigate co ainment pressure
being outside of the Technical Specification limits. Therefore, sufficient defense-i depth is maintained
when the endstate is changed from Mode 5 to Mode 4.

6.4.13 Technical Specification 3.6.4B - Containment Pressure (Su atmospheric)

Description

Containment air partial pressure is a process variable that is monitor and controlled. The containment
air partial pressure is maintained as a function of refueling water , rage tank temperature and service
water temperature to ensure that, following a design basis accid nt, the containment would depressurize
in less than 60 minutes to subatmospheric conditions. Conir ing containment partial pressure within
prescribed limits also prevents the containment pressure fr in exceeding the containment design negative
pressure differential with respect to the outside almosp re in the event of an inadvertent actuation of the
quench spray system.

Limitingz Condition for Operation

Containment air partial pressure shall be> .03 psia and wilhin the acceptable operation range shown on
Figure 3.64B-4 1.

Applicability

Modes 1, 2, 3, and 4.

Condition Requirint Entry/into Actions or a Unit Shutdown

Required Action and a sociated Completion Time not met.

Current Requirc .Action Endstate

The current ndstatc for Required Action B.2 is Mode 5- Specifically, the unit must be in Mode 3 in
6 hours a .Mode 5 in 36 hours.

Propo ed Required Action and Endstnte

/eI vise the cndstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
ssc iated Completion Time not met.
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Basis for Proposed Change

Containment air partial pressure is used as an input to PRA model success criteria analyses, but it i ot
modeled in Westinghouse NSSS plant PRA models. The risk models described in Section 6.3.1 not
include containment air partial pressure. Therefore, a qualitative evaluation is performed for t s
proposed endstate change.

The upper containment pressure limit is based on the Mode I design basis analyses. T se analyses
verify that the containment design pressure is not exceeded for a double-ended guill tne. break of either
the RCS or main steam piping. The containment design pressure is typically a fac r rof 2 or more below
the containment failure pressure. An event in Mode 4 that releases energy into ntainment will release
far less energy than an event in Mode 1. Consequently, containment loadings itl be less than in Mode I
and well below the design pressure and there will be significant margin to e failure pressure. Variations
in containment pressure are expected to be small, therefore, any increas bove the Technical
Specification limit is expected to be small and it is concluded that the will still be sufficient margin to
the design basis pressure and significant margin to the failure press e.

The minimum Technical Specification containment pressure i stablished such that irthere was an
inadvertent actuation of the quench spray system, the mini m (negative) containment design pressure
would not be exceeded. Inadvertent actuation of the qcue h spray system does not lead to core damage

and LERF by itself, another event needs to occur to ca se the core damage. A cool down to Mode 4
leaves the unit in a state in which transients progres slower than at power, backup core cooling is
available via RHR, there is increased time for op tor actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Sectn 6.3.2. LERP in the shutdown modes would be reduced
clue to lower levels ofradionuclide invento in the RCS, the slower nature of severe accident event
progression, and increased time for opera r actions and mitigation strategies if an event were to occur.

Defense-in-Dcpth Considerations /

Defense-in-depth is maintained the margin to containment fuailhre in Mode 4. The containment
pressure limit is based on Mo , I design basis analyses that include higher energy releases than would
occur in Mode 4. In Mode , the systems designed to nitigate the effects of accidents on the containment
(e.g., quench spray, cont iment cooling) are , , v..5r •.. There'fore, sufficient defense-in-
depth is maintained vI n the endstate is changed from Mode 5 to Mode 4.

6.4.14 Technica pecification 3.6.5A - Containment Air Temperature
(Atmasheric and Dual)

Description

The co inment structure serves to contain radioactive material that may be released from the reactor
core f lowing a design basis accident. The containment average air temperature is limited during normal
ope ation to preserve the initial conditions assumed in the accident analyses for LOCA or steam line
b ak. The higher the initial temperature, the more energy that must be removed, resulting in higher peak
ontainment pressure and temperature. Exceeding containmenit design pressure may result in leakage

greater than that assumed in the accident analysis.
7 ,
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.Limiting Condition for Operation

Containment average air temperature shall be _< [120]'F.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifi fly, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in ode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

Containment air temperature is used as an i put to PRA model success criteria analyses, but it is not
modeled in Westinghouse NSSS plant PR models. The risk models described in Section 6.3.1 do not
include containment air temperature. T erefore, a qualitative evaluation is performed for this proposed
endstate change.

The containment air temperature mit is based on the Mode I design basis analyses and containment
equipment qualification require ents. The containment air temperature may exceed the design limit for a
short period of time, however the equipment surface temperatures remain below the design limit. The
containment air temperatur is also an important initial assumption for calculating the peak containment

fa 
s eals 

y h

pressure during a LOCA main steam line break. An event in Mode 4 that releases energy into
containment will releas far less energy than an event in Mode 1. Consequently, the containment
temperature will be w 11 below the design temperature and there will be significant margin to the design
temperature. In the hutdown modes, the containment air temperature is not expected to be high because
of lower RCS an steam generators temperatures. Variations in containment air temperature are expected
to be small, the fore, any change that exceeds the Technical Specification limit is expected to be small
and it is conc ded that there will still be sufficient margin to the design basis temperature. A cool down
to Mode 4 1 aves the unit in a state in which transients progress slower than at power, backup core
cooling is available via RHR, there is increased time for operator actions, and there is a lower overall risk
than pr ceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be
reduc d due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident
eve t progression, and increased time for operator actions and mitigation strategies if an event were to
0 cur.
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Defense-in-Depth Considerations O .7"S/

Defense-in-depth is maintained by the margin to the containment design air temperature limit thats
available in Mode 4. The containment design air temperature limit is based on the Mode I desig/ basis
analyses that include higher energy releases than would occur for Mode 4. In Mode 4, the sy ems
designed to miti 1te thleffects of accidents on the containment (e.g., containment spray, cntrainment
cooling) are r b Therefore, sufficient defense-in-depth is maintaine when the
endstate is changed from Mode 5 to Mode 4-

6.4.15 Technical Specification 3.6.5B - Containment Air Temperature cc Condenser)

Description

The containment structure serves to contain radioactive material thaty be released from the reactor
core following a design basis accident. The containment average a" emperature is limited during normal
operation to preserve the initial conditions assumed in the accidcmt analyses for LOCA or steam line
break. Depending on the design basis analysis, either the max' num or minimum temperature is used.

Limiting Condition for Operation

Containment average air temperature shall bc > [85/F and < [110]F for the containment upper
compartment and >_ [I 00]*F and _< 120]'F for th:€ontainrnent lower compartment.

Applicability

Modes 1, 2, 3, and 4.

*Condition Rcqoirinp Entrv into /ctionsqor a Unit Shutdown

Required Action and asso iated Completion Time not met.

Current Required Aci bn Endstate

The current en -tate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and ode 5 in 36 hours.

Proposed Required Action and Endstatc

,ise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
ssociated Completion Time not met.
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Basis for Proposed Change D is 7

Containment air temperature is used as an input to PRA model success criteria analyss bt it not
modeled in Westinghouse NSSS plant PRA models. The risk models described in Section 6 .1do not
include containment air temperature. Therefore, a qualitative evaluation is performed for is proposed
endstate change.

The containment temperature limits are based on the Mode I design basis analyses d containment
equipment qualification requirements. The containment air temperature may exc d the design limit for a
short period of time, however, the equipment surface temperatures remain belo the design limit. The
containment temperature is also an important initial assumption for calculati the peak containment
pressure during a LOCA or main steam line break. Depending on the design basis analysis, either the
maximum or minimum temperature is used. An event in Mode 4 that / eases energy into containment
will release far less energy than an event in Mode 1. Consequently,.e containment temperature will be
well below the design temperature and there will be significant mrrgm to the design temperature. In the
shutdown modes, the containment temperature is not ebpected be high because of lower RCS and
steam generators temperatures. Variations in containment le perature are expected to be small, therefore,
any change that falls outside of the Technical Specificatio imits is expected lobe small and it is
concluded that there will still be sufficient margin to the esign basis temperature limit. A cool down to.
Mode 4 leaves the unit in a state in which transients p gress slower than at power, backup core cooling is
available via RHIR. there is increased time for oper or actions, and there is a lower overall risk than

proceeding to Mode 5 as demonstrated in Sectio 6.3.2. LERP in the shutdown modes would be reduced
due to lower. levels of radionuclide ivento die RCS, the slower nature ofsevere accident event
progression, and increased time for operato actions and mitigation strategies if an event were to occur.

7
Defense-in-Depth Considerations

Defense-in-depth is maintained b he margin to the containment design air temperature limit that is
available in Mode 4. The contf inent air temperature limit is based on the Mode I design basis analyses

that include higher energy re ases than would occur for Mode 4. In Mode 4, the systems de igned to
mitigate the effects of acci ents on the containment (e.g., containment spray) are _T.;r_. . .
Therefore, sufficient def /nse-in-depth is maintained when the endstate is changed from Mode 5 to

Mode 4.

6-4.16 Technic Specification 3.6.5C - Containment Air Temperature (Subatmospheric)

Desc mntion

The co,, ain"ent structure serves to contain radioactive material that may be released from the reactor
coreý.llowing a design basis accident. The containment average air temperature is limited during normal
op /tion to preserve the initial conditions assumed in the accident analyses for LOCA or steam line

eak. Depending on the design basis analysis, either the maxinmum or minimum temperature is used.
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Limiting Condition for Operation

Containment average air temperature shall be > [861°F and < [120]'F. 7
Applicability

Modes 1, 2, 3, and 4. /

Condition Requiring Entry into Actions or a Unit Shutdown //
Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, th.unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 inr2 hours if the Required Action and

associated Completion Time not met. //

Basis for Proposed Change

Containment air temperature is used as an input toy, model success criteria analyses, but it is not
modeled in Westinghouse NSSS plant PRA mode. The risk models described in Section 63..1 do not
include containment air temperature. Therefora qualitative evaluation is performed for this proposed

endstate change.

The containment temperature limits are J.ased on the Mode 1 design basis analyses and containment
equipment qualification requirements, The containment air temperature may exceed the design limit for a
short period of time, however, the p4ipment surface temperatures remain below the design limit. The
containment temperature is also al important initial assumption for calculating the peak containment
pressure during a LOCA or miK steam line break. Depending on the design basis analysis, either the

maximum or minimum tely.rature is used. An event in Mode 4 that releases energy into containment
will release far less ener1than an event in Mode 1. Consequently, the containment temperature will be
well below the design ,fmperature and there will be significant margin to the design temperature. In the

shutdown modes, the c/ontainment temperature is not expected to be high because of lower RCS and
steam generatorsmnperatures. Variations in containment temperature are expected to be small, therefore,

any change thayfalls outside of the Technical Specification limits is expected to be small and it is
concluded t}a there will still be sufficient margin to the design basis temperature limit. A cool down to
Mode 4 leAves the unit in a state in which transients progress slower than at power, backup core cooling is
availab -via RHR, there is increased time for operator actions, and there is a lower overall risk than

proc ding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
d to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event

rogression, and increased time for operator actions and mitigation strategies if an event were to occur.
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Defense-in-Depth Considerations E L ET

Defense-in-depth is maintained by the margin to the containnmnee 917gn air temperature limit that is
available in M~ode 4. The conitainment air temperatu it is based on the Mode I design basis analyses
that include higher energy releases than• • occur for Mode 4. In Mode 4, the systems designed to
mitigate the effects of accidents e containment (e.g., quench spray, recirculation spray) are rqk*44• .
oThe sufficient defense-in-depth is maintained when the endstate is changed from

6.4.17 Technical Specification 3.6.6A - Containment Spray and Cooling Systems
(Atmospheric and Dual) (Credit taken for iodine removal by the Containment
Spray System)

Description

The containment spray and containment cooling systems provide containment atmosphere cooling to limit
post accident pressure and temperature in containment to less than the design values. Reduction of
containment pressure and the iodine removal capability of the spray reduces the release of fission product
radioactivity from containment to the environment, in the event of a design basis accident, to within

limits.

The containment spray system consists of two separate trains of equal capacity, each capable of meeting
the design bases. Each train includes a containment spray pump, spray headers, nozzles, valves, and
piping. Each train is powered from a separate ESF bus. The RWST supplies borated water to the
containment spray system during the injection phase of operation. In the recirculation mode of operation,
containment spray pump suction is transferred from the RWST to the containment sump(s).

Two trains of containment cooling, each of sufficient capacity to supply 100% of the design cooling
requirement, are provided. Each train of two fan units is supplied with cooling water from a separate train
of SW. Air is drawn into the coolers through the fan and discharged to the steam generator compartments,
pressurizer compartment, instrument tunnel, and outside the secondary shield in the lower areas of
containment- During normal operation, all four ulin units are operating. The fans are normally operated at
high speed with SW supplied to the cooling coils. In post accident operation following an actuation
signal. the containment cooling system fans are designed to start automatically in slow speed if not
already running. If running in high (normal) speed, the fans automatically shift to slow speed. The fans
are operated at the lower speed during accident conditions to prevent motor overload from the higher
mass atmosphere.

Limitine Condition for Operation

Two containment spray trains and [two] containment cooling trains shall be operable.

Applicability

Modes 1. 2, 3, and 4.
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Defense-in-Depth Considerations

The spray additive system is designed for accident conditions initiated at power. The containment spray
system will remove some iodine from the containment atmosphere without the additive system and two

trains of containment spray are required to be operable. The spray additive system also serves to provide
the proper pH in the containment sump. For most containments, a backup system for containment sump
pH is not available, but proceeding to Mode 5 does not increase the protection available. Note that the ice
condenser containments have ice that is adjusted to an alkaline pH that facilitates removal of radioactive
iodine from the containment atmosphere and minimizes the occurrence of the chloride and caustic stress

corrosion on mechanical systems and components. Events, such as a LOCA or a secondary side break,
are less likely in Mode 4 due to the limited time in the mode and less severe thermal-hydraulic conditions.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4.

6.4.22a Recirculation Fluid pH Control System

Some Westinghouse NSSS plants have replaced the spray additive system with a passive ECCS
recirculation fluid pH control system. Although the Technical Specification for this system is not
contained in NUREG-143 1, the endstate is Mode 5 if the system is inoperable, and the Required Action
and associated Completion Time are not met. The system consists of baskets in the containment sump
with a specified amount of trisodium phosphate in each basket. The trisodium phosphate dissolves when

the containment sump level increases to the level of the baskets.

It is highly unlikely that all of the baskets would be empty, therefore, an inoperable recirculation fluid pH

control system would still provide some pH control. The justification for changing the endstate to Mode
4 for Technical Specification 3.6.7, "Spray Additive System," is also applicable to the recirculation fluid
pH control system, since they perform the same function.

The recirculation fluid pH control system Technical Specification currently requires the unit to be in

Mode 3 in 6 hours and Mode 5 in 84 hours if the system is inoperable, and the Required Action and
associated Completion Time are not met. The current Mode 5 endstate is proposed to be changed to
require the unit to be in Mode 4 in 60 hours if the Required Action and associated Completion Time are

not met.

6.4.23 Technical Specification 3.6.8 - Shield Building (DualA ce Condenser)

Description L S T

The shield building is a concrete structure tha frounds the steel containment vessel. Between the
containment vessel and the shield build* inner wall is an annulus that collects containment leakage than
may occur following a loss of c nt accident, steam line break, or control rod ejection.

Limiting Conditio r Operation

The bsldbuilding shall be operable.
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Applicability

Modes 1, 2, 3, and 4. 
EETF

Condition Requirinp Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action 13.2 is Mode 5. Specifically, the u it must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Renuired Action and Endstate /if.

Revise the endstate for Required Action B.2 to be in Mode 4 in2 hours if the Required Action and
associated Completion Time not met-

Basis for Proposed Chanec

The shield building Technical Spcification has"no m/act on CDP. Shield building integrity is not

modeled in the risk models described in Section .3.1, therefore, a qualitative evaluation is performed for
this proposed endstate change-

Significant leakage s rom the containment essel and the shield building in Mode 4 is highly unlikely due
to the significantly reduced RCS tempe athre and pressure conditions as thce unit is being shutdown, and
the reduced likelihood of a LOCAor econdary side break due to reduced thermal-hydraulic conditions.
In Level 2 PRA model, shield buil ingand containent vessel leakage is no( considered to contribute to
LERF. A unit shutdown to Mo/derequires transferring to RiR cooling which introduces tee potentialnI
for increased risks including L CAs both inside and outside containment. A cool down to Mode 4 leaves
the unit in a state in which traiments progress slower than at power, backup core cooling is available via
RHRe there is increased ti for operator actions, and there is a lower overall risk than procecding to
Mode S asdemonstratedi Section 6.3.2. LERP in the shutdown modes would be reduced due to lowier
levels of radionuclide i entory in the RCS, the slower nature of severe accident event progression, and
increased time for op rator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

In Mode 4, two trains of
contarmi n spra areto mnitigat raiative releases after an event. Significant

leakag q/rom the containment vessel and thc shield building is highly unlikely due to the significantly
reu CS temperature and pressure conditions as the unit is being shutdown, the reduced likelihood of

a A in the shutdown modes, and reduced thermal-hydraulic conditions. Therefore, sufficit

ýdfen~se-in depth is maintained when the endstatc is hne rmMoe5t oe4
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Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change
N

The CDP risk models described in Section 6.3.1 do not include the air return system because it is a
containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. If one air return train is inoperable, the other

train is available ap st in cooling the containment atmosphere. In addition, two trains of containment

spray arc reg-rz .... , ld. A cool down to Mode 4 leaves the unit in a state in which transients
progress slower than at power, backup core cooling is available via RHR, there is increased time for

operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event were to occur.

17-
0•- Defense-in-Depth Considerations

If one air return train is inoperable, the other train is available to assist in cooling the containment
•- atmosphere. Containment cooling ik still available from the containment ice condenser and from two

. .trains of containment spray that nr.....ui..d tz be Opeflc The likelihood of an event occurring in
t Mode 4 that would challenge containment integrity is reduced along with the consequences because of the

H significantly reduced RCS temperature and pressure conditions. Therefore, sufficient defense-in-depth is
z maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.28 Technical Specification 3.6.IS - Ice Bed (Ice Conden

Description

The ice absorbs energy and limits containment peak pr- sureand temperature during a design basis

accident. The ice condenser is an annular compart nt enclosing approximately 300' of the perimeter of
the upper containment compartment, but penetr ing the operating deck so that a portion extends into the
lower containment compartment. The ice b consists of over [2,721,600] lb of ice stored in [1944]
baskets within the ice condenser. Its pri ry purpose is to provide a large heat sink in the event of a

release of energy from a design basi ccident in containment.

The ice baskets contain the i wvithin the ice condenser. The ice baskets position the ice within the ice
bed in an arrangement t romote heat transfer from the steam to the ice. This arrangement enhances the

ice condenser s prim, function of condensing steeni and absorbing heat energy released to the
containment dur a design basis accident.

In thev t ofa design basis accident, the ice condenser inlet doors (located below the operating deck)
opeie to Zth pressure rise in the lower comparliment. This allows air and steam to flow from the lower

mpartment into the ice condenser. The resulting pressure increase within the ice condenser causes the

WCAP- 16294-NP 
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intermediate deck doors and the top deck doors to open, which allows the air to flow out of the ice

condenser into the upper compartment. Steam condensation within the ice condenser limits the preysure
and temperature buildup in containment. A divider barrier separates the upper and lower compartments
and ensures that the steam is directed into the ice condenser. /
The ice, together with the containment spray, is adequate to absorb the initial blowdown of eram and
water from a design basis accident and the additional heat loads that would exist in contai, nent during

several hours following the initial blowdown. As ice melts, the water passes through th$/ce condenser
floor drains into the lower compartment. Thus, a second function of the ice bed is to s rve as a large
source of borated water (via the containment sump) for long term ECCS and containment spray system

heat removal functions in the recirculation mode.

A third function of the ice bed and melted ice is to remove fission product iodie that may be released

from the core during a design basis accident. Iodine removal occurs during tle ice melt phase of the
accident and continues as the melted ice is sprayed into the containment atvmosphere by the containment
spray system. The ice is adjusted to an alkaline pH that facilitates remo~i of radioactive iodine from the
containment atmosphere. The alkaline pH also minimizes the occurreice of chloride and caustic stress
corrosion on mechanical systems and components exposed to ECCMSdnd containment spray system fluids

in the recirculation mode of operation. /
Limiting Condition for Operation /

The ice bed shall be operable.

Applicability /

Modes 1, 2. 3, and 4.

Condition Requiring Entry into Actions orjA Unit Shutdown

Required Action and associated Comrpfetion Time not met.

Current Required Action Endstat/

The current endstate for Re ired Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 ours.

Proposed Required A ion and Endstate

Revise the ends efor Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Co•ipletion Time not met./
Basis for roposed Change

The m.DaP risk models described in Section 6.3.1 do not include the ice bed because it is a containment
s te and the risk models are based on core damage probability. Therefore, a qualitative evaluation is

WCAP- 16294-NP
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performed for this proposed endstate change. Two phenomena that can degrade the ice bed during r
operation are the loss of ice by melting or sublimation and the obstruction of flow passages through the
ice bed due to buildup of frost or ice. Both of these degrading phenomena are reduced by mlniryuzing air
leakage into and out of the ice condenser. Due to the very large mass of stored ice, if the ice bId is
inoperable, it would still retain cooling capability and the containment spray system and the ir return
system would also provide cooling for accident conditions. An event in Mode 4 that relea.'s energy into
containment will release far less energy than an event in Mode 1. A cool down to Mode leaves the unit
in a state in which transients progress slower than at power, backup core cooling is av able via RHR,
there is increased time for operator actions, and there is a lower overall risk than pro eeding to Mode 5 as
demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced d to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event prjgression, and increased
time for operator actions and mitigation strategies if an event were to occur. //Defen se-i n-Depth Considerations L, R"I T

Due to the very large mass of stored ice, if the ice bed is inoperable, it s highly unlikely that it would
have no contribution to containment cooling if an event occurred. I addition, two trains of the
containment spray system and two trains of the air return system ovide cooling capability for accident
conditions. An event in Mode 4 that releases energy into contai Inent will release far less energy than an
event in Mode 1. The likelihood of an event occurring in Mo 4 that would challenge containment
integrity is reduced along with the consequences because off he significantly reduced RCS temperature
and pressure conditions. Therefore, sufficient defense-in-a epth is maintained when the endstate is

changed from Mode 5 to Mode 4. /
6.4.29 Technical Specification 3.6.16 - Ice C ndenser Doors (Ice Condenser)

Description

The ice condenser doors consist of the inle doors, the intermediate deck doors, and the top deck doors.
The functions of the doors are to seal the ce condenser from air leakage and open in the event of a design
basis accident to direct the hot steam a' mixture into the ice bed, where the ice would absorb energy and
limit containment peak pressure an emperature during the accident transient. The ice baskets contained
in the ice bed within the ice conde ser are arranged to promote heat transfer from steam to ice.

In the event of a design basi4ccident, the ice condenser inlet doors (located below the operating deck)
open due to the pressure riAe in the lower compartment. This allows air and steam to flow from the lower
compartment into the i condenser. The resulting pressure increase within the ice condenser causes the
intermediate deck d /grs and the top deck doors to open, which allows the air to flow out of the ice
condenser into th fu pper compartment. Steam condensation within the ice condensers limits the pressure
and temperatur Ibuildup in containment. A divider barrier separates the upper and lower compartments
and ensures at the steam is directed into the ice condenser.

Limiti : Condition for Operation

T e condenser inlet doors, intermediate deck doors, and top deck [doors] shall be operable and closed.
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Applicability 7a

Modes l, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A or C not met.

Current Required Action Endstate

The current endstate for Required Action D.2 is Mode 5. Specifically, the nit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Fndstate

Revise the endstate for Required Action D.2 to be in Mode 4 j41 2 hours if the Required Action and
associated Completion Time of Condition A or C not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the ice condenser because it is a
containment system and the risk models are ba d on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed en tate change. There are a series of ice condenser doors at
each level (lower, intermediate, and upper It is highly unlikely that a sufficient number of doors would
be inoperable to the extent that they wopf ld render the ice condenser ineffective for cooling containment
during accident conditions. In additi9, the containment spray system and the air return system provide
cooling capability. An event in Mod4e 4 that releases energy into containment will release far less energy
than an event in Mode I - A coo own to Mode 4 leaves the unit in a state in which transients progress
slower than at power, backup -'re cooling is available via RHR, there is increased time for operator
actions, and there is a lower verall risk than proceeding to Mode S as demonstrated in Section 6.3.2.
LEIP in the shutdown m es would be reduced due to lower levels of radionuclide inventory in the RCS,
the slower nature of sev, c accident event progression, and increased time for operator actions and
mitigation strategies i, an event were to occur.

Defense-in-Deptl Considerations

If one or mo ice condenser doors are inoperable such that the ice condenser is degraded for cooling
containme , during accidenL fpndit ions, two trains of the containment spray system and two trains of the
air rCtur, 4 ystem are zcquk4Heto -i -1-Ahpprovide cooling capability. An event in Mode 4
that re eases energy into contairnent will release far less energy than an event in Mode 1. The likelihood
of ar!ven' that would challenge containment integrity occurring in Mode-4 is reduced along with the

sequences because of the significantly reduced RCS temperature and pressure conditions. Therefore,
,,•fficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.
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6.4.30 Technical Specification 3.6.17 - Divider Barrier Integrity (Ice Condenser)y!

Description

The divider barrier consists of the operating deck and associated seals, personnel acces doors, and
equipment hatches that separate the upper and lower containment compartments. Divi er barrier integrity
is necessary to minimize bypassing of the ice condenser by the hot steam and air * ture released into the
lower compartment during a design basis accident. This ensures that most of the ases pass through the
ice bed, which condenses the steam and limits pressure and temperature during he accident transient.

Limiting Condition for Operation

Divider barrier integrity shall be maintained.

Applicability

Modes -l, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdow/

Required Action and associated Completion Time not/et./
Current Required Action Endstate

The current endstate for Required Action C.2/4Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstat

Revise the endstate for Required Ation C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time no, et.

Basis for Proposed Change

The CDP risk models scribed in Section 6.3.1 do not include the divider barrier because it is a
containment system d the risk models are based on core damage probability. Therefore, a qualitative
evaluation is perf med for this proposed endstate change. It is unlikely that the divider barrier would
create a large e ugh bypass of the ice condenser to render the ice condenser completely ineffective
during accide t conditions. During accident conditions, the containment spray system and the air return
system wil also provide cooling capability. A cool down to Mode 4 leaves the unit in a state in which
transient progress slower than at power, backup core cooling is available via RHR, there is increased
time .f operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Sec on 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
i entory in the RCS, the slower nature of severe accident event progression, and increased time for
perator actions and mitigation strategies if an event were to occur.
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Defense-in-Denth Considerations

It is unlikely that the divider barrier would create a large enough bypass ice condenser to render the
ice condenser completely ineffective during accident cond ti ý o trains of the containment spray
system and two trains of the air return system _=4e aprovide cooling
capability during accident conditions. nt in Mode 4 that releases energy into containment will
release far less energy than an cv in Mode 1. The likelihood of an event occurring in Mode 4 that

,would challenge contai integrity is reduced along with the consequences because of the
significantl cad RCS temperature and pressure conditions. Therefore, sufficient defense-in-depth is
In ined when the endslate is changed from Mode 5 to Mode 4.

6,4.31 Technical Specification 3.6.18 - Containment Recireulation Drains (Ice Condenser)

Description

The containment recirculation drains consist of the ice condenser drains and the refueling canal drains.
[Twenty of the 241 ice condenser bays have a floor drain at the bottom to drain the melted ice into tile

lower compartment (in the [41 bays that do not have drains, the water drains through the floor drains in
the adjacent bays)- A check (flapper) valve at the end of each pipe keeps wann air from entering during
normal operation, but when the water exerts pressure, the check valve opens to allow the water to spill
into the lower compartment. This prevents water from backing up and interfering with the ice condenser

inlet doors. The water delivered to the lower containment serves to cool the atmosphere as it drains to the
floor and provides a source of borated water at the containment sump for long term use by the ECCS and
the containment spray system during the recirculation mode of operation.

The two refueling canal drains are at low points in the refueling canal. In the event of a design basis
accident, the refueling canal drains are the main return path to the lower compartment for containment
spray system water sprayed into the upper compartment.

Limitiniz Condition for Operation

The ice condenser floor drains and the refueling canal drains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requirine Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5, Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.
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Senior Project Manager
U. S. Nuclear Regulatory Commission
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Subject: Draft Revisions to PWROG Topical Report WCAP-16294-NP, Revision 0, "Risk-Informed
Evaluation of Changes to Technical Specification Required Action Endstates for Westinghouse NSSS
PWRs" (MD5134)

Project Number: 689

Dear Ms. Mensah:

Attached for NRC review is a copy of WCAP-16294-NP that reflects revisions made as a result of
discussions between the NRC and industry during a February 24, 2009 teleconference to discuss
responses to the NRC's October 23, 2008 Request for Additional Information. The changes to WCAP-
16294-NP contained in the attachment to this letter will be incorporated into the approved version of
WCAP-16294-NP, which will be issued as Revision 1, following receipt of the NRC's Final Safety
Evaluation.

We appreciate NRC staff's efforts to review this report. Please contact me if you should have any
questions.

Sincerely,

Biff Bradley

Enclosure

c: Mr. Carl S. Schulten, U.S. Nuclear Regulatory Commission
NRC Document Control Desk
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LEGAL NOTICE

This report was prepared as an account of work performed by Westinghouse Electric Company LLC.
Neither Westinghouse Electric Company LLC, nor any person acting on its behalf:

A. Makes any warranty or representation, express or implied including the warranties of

fitness for a particular purpose or merchantability, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of
any information, apparatus, method, or process disclosed in this report may not infringe
privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages resulting from the use of,
any information, apparatus, method, or process disclosed in this report.

COPYRIGHT NOTICE

This report has been prepared by Westinghouse Electric Company LLC and bears a
Westinghouse Electric Company copyright notice. You are permitted to copy and redistribute all or
portions of the report; however all copies made by you must include the copyright notice in all instances.
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The purpose of the following tables is solely for the identification of the WOG members that may
have access to WCAP-16294-NP.

Westinghouse Owners Group
Member Participation* for WOG Project/Task MUHP-3015

Participant

Utility Member Plant Site(s) Yes No

AmerenUE Callaway (W) V

American Electric Power D.C. Cook 1 & 2 (W) , _

Arizona Public Service Palo Verde Unit 1, 2, & 3 (CE) V

Constellation Energy Group Calvert Cliffs 1 & 2 (CE) V/

Constellation Energy Group Ginna (W) V'

Dominion Connecticut Millstone 2 (CE) V

Dominion Connecticut Millstone 3 (W) /

Dominion VA North Anna 1 & 2, Surry 1 & 2 (W) V

Duke Energy Catawba 1 & 2, McGuire 1 & 2 (W) "

Entergy Nuclear Northeast Indian Point 2 & 3 (W) V/

Entergy Operations South Arkansas 2, Waterford 3 (CE) "

Exelon Generation Co. LLC Braidwood 1 & 2, Byron 1 &,2 (W) ,

FirstEnergy Nuclear Operating Co Beaver Valley 1 & 2 (W) V/

Florida Power & Light Group St. Lucie 1 & 2 (CE) /

Florida Power & Light Group Turkey Point 3 & 4, Seabrook (W) V

Nuclear Management Company Prairie Island 1 & 2, Point Beach 1 & 2, ,
Kewaunee (W)

Nuclear Management Company Palisades (CE) V"

Omaha Public Power District Fort Calhoun (CE) ,

Pacific Gas & Electric Diablo Canyon 1 & 2 (W) "

Progress Energy Robinson 2, Shearon Harris (W) ,

PSEG - Nuclear Salem 1 & 2 (W) V

Southern California Edison SONGS 2 & 3 (CE) V

South Carolina Electric & Gas V.C. Summer (W) ,

South Texas Project Nuclear Operating South Texas Project 1 & 2 (W) V
Co.

Southern Nuclear Operating Co. Farley 1 & 2, Vogtle 1 & 2 (W) V

Tennessee Valley Authority Sequoyah I & 2, Watts Bar (W) ,

TXU Power Comanche Peak 1 & 2 (W) V

Wolf Creek Nuclear Operating Co. Wolf Creek (W) V/

Note:
* Project participants as of the date the final deliverable was completed. On occasion, additional members will

join a project. Please contact the WOG Program Management Office to verify participation before sending
this document to participants not listed above.

WCAP- 16294-NP
6495-NP.doc-083105

August 2005



WCAP-16294-NP-A, Rev. 1, Appendix E-8

V

Westinghouse Owners Group
International Member Participation* for WOG Project/Task MUHP-3015

Participant

Utility Member Plant Site(s) Yes No

British Energy Sizewell B V/

Electrabel (Belgian Utilities) Doel 1, 2 & 4, Tihange 1 & 3 ,

Kansai Electric Co., LTD Mihama 1, Ohi 1 & 2, Takahama 1 V/

Kori1, 2, 3 & 4
Korea Hydro & Nuclear Power Corp. Yonggwang 1 & 2 (W)

Korea Hydro & Nuclear Power Corp. Yonggwang 3, 4, 5 & 6 ,
Ulchin 3, 4 & 5 (CE)

Nukleama Electrarna KRSKO Krsko "

Nordostschweizerische Kraftwerke AG Beznau 1 & 2 (W) .
(NOK)

Ringhals AB Ringhals 2, 3 & 4 V

Spanish Utilities Asco 1 & 2, Vandellos 2, ,
Almaraz 1 & 2

Taiwan Power Co. Maanshan 1 & 2 V

Electricite de France 54 Units -

Note:
* This is a list of participants in this project as of the date the final deliverable was completed. On occasion,

additional members will join a project. Please contact the WOG Program Management Office to verify
participation before sending documents to participants not listed above.
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EXECUTIVE SUMMARY

The Westinghouse Owners Group (WOG) has undertaken a risk-informed program to evaluate the
endstates that the Technical Specification Actions require the unit to be placed in if the Required Action
and associated Completion Time are not met. The Technical Specifications contained in NJREG-1431,
"Standard Technical Specifications Westinghouse Plants," Revision 3, were reviewed to determine the
Actions for which changes to the endstates are proposed. The endstates are currently defined based on
transitioning the unit to a Mode or condition in which the Technical Specification Limiting Condition for

Operation (LCO) is not applicable. Mode 5 is the current endstate for LCOs that are applicable in
Modes I through 4.

The risk of the transition from Mode 1 to Mode 4 or Mode 5 depends on the equipment that is operable.
For example, the transition from Mode 4 to Mode 5 can introduce additional risk since it is required to
re-align the unit from steam generator cooling to residual heat removal, or shutdown, cooling. During
this re-alignment, there is an increased potential for loss of shutdown cooling and loss of inventory
events. In addition, decay heat removal following a loss of offsite power event in Mode 5 is dependent on
AC power for shutdown cooling, whereas, in Mode 4 the turbine-driven auxiliary feedwater pump will be

available. Therefore, transitioning to Mode 5 may not always be the appropriate endstate from a risk
perspective.

The purpose of this program is to evaluate and identify the appropriate endstate for a number of Technical

Specification Required Actions based on the risk of transitioning the unit from Mode 1 to the lower
Modes. Mode 4 is justified as an acceptable alternate endstate to Mode 5.

The proposed changes to the Technical Specification endstates will also reduce the amount of time a unit
is shutdown to restore inoperable equipment. The time reduction comes from not requiring a cooldown to
Mode 5 and subsequent heat up from Mode 5.

A risk-informed approach, consistent with Regulatory Guides 1.174 and 1.177 (References 1 and 2,
respectively) is used in this evaluation. The risk associated with the transition from Mode 1 to Modes 4

and 5, and then returning to Mode 1 operation, is assessed both qualitatively and quantitatively. In
addition to assessing the risk impact, the impacts on defense-in-depth and safety margins are also
considered.

The Required Actions in the Technical Specifications listed in Table 2-1 are been evaluated for a change
in endstate from Mode 5 to Mode 4. The general qualitative evaluation of the plant operating states
concludes that there are advantages in risk and in defense-in-depth when the unit remains in Mode 4
rather than continuing to cool down to Mode 5. Technical Specification-specific evaluations demonstrate
that there is less risk for the unit if the endstates for these Technical Specifications are changed from
Mode 5 to Mode 4. The probabilistic risk assessment model used for the quantitative evaluations is

described and shown to be representative of all Westinghouse NSSS units. The results of sensitivity cases
support the conclusion that there is less risk associated with a cooldown to Mode 4 than there is for a
cooldown to Mode 5. These conclusions are also supported by the Tier 2 assessment and the qualitative
assessment of external events.
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The evaluations presented and their associated conclusions support changing the endstate from Mode 5 to
Mode 4 for the Technical Specifications listed in Table 2-1. Markups of the changes to the NUREG-1431
Technical Specifications and Bases are presented in Appendix B.
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1 INTRODUCTION

The Westinghouse Owners Group (WOG) has undertaken a risk-informed program to evaluate the
endstates that the Technical Specification Actions require the unit to be placed in if the Required Action

and associated Completion Time are not met. The Technical Specifications contained in NUREG- 1431,
"Standard Technical Specifications Westinghouse Plants," Revision 3, were reviewed to determine the
Actions for which changes to. the endstates are proposed. The endstates are currently defined based on
transitioning the unit to a Mode or condition in which the Technical Specification Limiting Condition for

Operation (LCO) is not applicable. Mode 5 is the current endstate for LCOs that are applicable in
Modes I through 4.

The risk of the transition from Mode 1 to Mode 4 or Mode 5 depends on the equipment that is operable.
For example, the transition from Mode 4 to Mode 5 can introduce additional risk since it is required to
re-align the unit from steam generator cooling to residual heat removal, or shutdown, cooling. During
this re-alignment, there is an increased potential for loss of shutdown cooling and loss of inventory
events. In addition, decay heat removal following a loss of offsite power event in Mode 5 is dependent on
AC power for shutdown cooling, whereas, in Mode 4 the turbine-driven auxiliary feedwater pump will be
available. Therefore, transitioning to Mode 5 may not always be the appropriate endstate from a risk
perspective.

The purpose of this program is to evaluate and identify the appropriate endstate for a number of Technical

Specification Required Actions based on the risk of transitioning the unit from Mode 1 to the lower
Modes. Mode 4 is justified as an acceptable alternate endstate to Mode 5.

The proposed changes to the Technical Specification endstates will also reduce the amount of time a unit
is shutdown to restore inoperable equipment. The time reduction comes from not requiring a cooldown to
Mode 5 and subsequent heat up from Mode 5.

A risk-informed approach, consistent with Regulatory Guides 1.174 and 1.177 (References 1 and 2,
respectively) is used in this evaluation. The risk associated with the transition from Mode 1 to Modes 4
and 5, and then returning to Mode 1 operation, is assessed both qualitatively and quantitatively. In
addition to assessing the risk impact, the impacts on defense-in-depth and safety margins are also
considered.
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2 TECHNICAL SPECIFICATIONS AND CHANGE REQUEST

The Technical Specification Required Action cndstatcs evaluated for the endstate change arc contained in
NUREG-1431, "Standard Technical Specifications for Westinghouse Plants" (Reference 3). Technical

Specification number, title, Condition, current endstate, and the proposed endstate are provided in

Table 2-1.

Table 2-1 Proposed Changes to Endstates

Technical
Specification/ Current Proposed

Condition Title Endstate Endstatc

3.3-2-13 ESFAS Instrumentation 5 4

3.3.2-C ESFAS Instrumentation 5 4

3.3.2-K ESPAS Instrumentation 5 4

3.3.7-C Control Room Emergency Filtration System Actuation 5 4
Instrumentation

3.3.8-D Fuel Building Air Cleanup System Actuation Instrumentation 5 4

3.4.13-B RCS Operational Leakage 5 4

3.4.14-0l RCS Pressure Isolation Valve Leakage 5 4

3.4.1 5-F RCS Leakage Detection Instnimentation 5 4

3.5.3-C Emergency Core Cooling System - Shuldown 5 4

3.5.4-C Relfucling Water Storage Tank 5 4

-47&-6.k3--.-3 Grimminin Air.. -4-.......
- , .r'~ antinrar AIl71 T?" erpjrt"•2mca1•5i- $.. -/

3.6.6A-B Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)

3.6.6A-E Containment Spray and Cooling Systems (Atmospheric and S 4
Dual)

3.6.6B-F Containment Spray and Cooling Systems (Atmospheric and 5 4
Dual)
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Table 2-1 Proposed Changes to Endstates
(cont.)

Technical
Specification/ Current Proposed

Condition Title Endstate Endstate

3.6.6C-B Containment Spray System (Ice Condenser) 5 4

3.6.6D-B Quench Spray System (Subatmospheric) 5 4

3.6.6E-F Recirculation Spray System (subatmospheric) 5 4

3.6.7-B Spray Additive System (Atmospheric, Subatmospheric, Ice 5 4
Condenser, and Dual)

3.6.8-B sh S-•..-l a•ndlkd" m f Cd le

3.6.1 -B Iodine Cleanup System (Atmospheric and Subatmospheric) 5 4

3.6.12-B Vacuum Relief Valves (Atmospheric and Ice Condenser) 5 4

3.6.13-B Shield Building Air Cleanup System (Dual and Ice Condenser) 5 4

3.6.14-B Air Return System (Ice Condenser) 5 4

-. u-6--f 5c ---

-3.6.16 D .- deffse --

3.6.17 C 9: -idad Bat c Lnorittegft Cct.,ce~

3.6.18-C Containment Recirculation Drains (Ice Condenser) 5 4

3.7.7-B Component Cooling Water System 5 4

3.7.8-B Service Water System 5 4

3.7.9-C Ultimate Heat Sink' 5 4

3.7:10-C Control Room Emergency Filtration System 5 4

3.7.11-B 'Control Room Emergency Air Temperature Control System 5 4

3.7.12-C ECCS Pump Room Exhaust Air Cleanup System 5 4

3.7.13-C Fuel Building Air Cleanup System 5 4

3.7.14-C Penetration Room Exhaust Air Cleanup System 5 4

3.8.1-G AC Sources - Operating 5 4

3.8.4-D DC Sources - Operating 5 4

3.8.7-B Inverters - Operating 5 4

3.8.9-D Distribution Systems - Operating 5 4
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3 NEED FOR TECHNICAL SPECIFICATION CHANGE

As discussed in Regulatory Guide 1. 177 acceptable reasons for requesting Technical Specification
changes fall into one or more of the following categories:

lmnprovement to Operational Safety: A change to the Technical Spccifications can be made due to
reductions in the plant risk or a reduction in the occupational exposure of plant personnel in
complying with the Technical Specification requirements.

Consisieney with Risk Basis in Regulatory Requirements: Technical Specification requirements
can be changed to reflect improved design features in a plant or to reflect equipment reliability
imnprovcmenis that make a previous rcquirement unnecessarily stringent or ineffective. Technical
Specifications may be changed to establish consistently based requirements across the industry or
across an industry group.

Reduce Unnecessary Burdens: The change may be requested to reduce unnecessary burdens in
complying with current Technical Specification requirements, based on operating history of the
plant or industry in general. This includes extending completion times 1) that are too short to
complete repairs when components fail with the plant at-power; 2) to complete additional
maintenance activities at-power to reduce plant down time, and 3) to provide increased flexibility
to plant operators.

The benefits of changing the Technical Specification Required Action endstates are related primarily to
th(e first two categories.

With regard to operational safety, the risk of the transition from Mode I to Mode 4 is lower than the risk
of the transition from Mode 1 to Mode 5. The additional mode transition (Mode 4 to Mode 5) involves
re-aligning the unit from steam generator cooling to shutdown cooling (residual heat rcmoval (RHR)).
This activity requires system alignment changes that can lead to loss of inventory events and loss of
shutdown cooling. In addition, in Mode 4, as opposed to Mode 5, additional systems are available for
event mitigation that provide a reduced risk once the unit has transitioned to the required endsiate. As an
example, for a loss of offsite power/station blackout (LOSP/SBO) event, the turbine driven auxiliary
fcedwater pumps will be available for decay heat removal in Mode 4. In Mode 5, this capability is not
available.

Changing the required endstate will also result in increasing unit availability by decreasing the time
shutdown. The additional time required to transition to Mode 5 from Mode 4 when shutting down and
also to Mode 4 from Mode 5 when restarting can be eliminated with the cndstatc change. As noted in
Section 6.3.1.2, a typical .stmi time for the transition from Mode 4 to Mode 5 during shutdown and from
Mode 5 to 4 during startup is ?ffhours. This change will allow a we4 time reduction of -'*hours.g'-t .21Y
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4 DESIGN BASES REQUIREMENTS AND IMPACT

The requested change to the Technical Specification Required Action endstate does not impact the design
basis for any unit. As discussed in Sections 5.1 and 5.2 defense-in-depth and safety margins will not be
impacted. The FSAR accident analyses, events considered and input assumptions will not be changed.

The current Required Action for the unit to be in Mode 5 in 36 hours if inoperable equipment is not
restored to operable status, or the Required Actions and associated Completion Times are not met, is
being revised to be in Mode 4 in 12 hours.
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5 IMPACT ON DEFENSE-IN-DEPTH AND SAFETY MARGINS

In addition to discussing the impact of the changes on plant risk, as presented in Section 6, the traditional
engineering considerations also need to be addressed. These include defense-in-depth and safety margins.
The fundamental safety principles on which the plant design is based cannot be compromised. Design
basis accidents are used to develop the plant design. These are a combination of postulated challenges
and failure events that are used in the plant design to demonstrate a safe plant response. Defense-in-depth
and adequate safety margins may be impacted by the proposed change and consideration needs to be
given to these elements.

5.1 DEFENSE-IN-DEPTH

The proposed change needs to meet the defense-in-depth principle that consists of a number of elements.
These elements follow:

A reasonable balance among prevention of core damage, prevention of containment failure, and
consequence mitigation is preserved.

* Over-reliance on programmatic activities to compensate for weaknesses in plant design.

System redundancy, independence, and diversity are maintained commensurate with the expected
frequency and consequences of challenges to the system.

Defenses against potential common cause failures are maintained and the potential for
introduction of new. common cause failure mechanisms is assessed.

Independence of barriers is not degraded.

Defenses against human errors are maintained.

* The intent of the General Design Criteria in Appendix A to 10 CFR Part 50 is maintained.

Operation in Mode 4 offers additional system availability over Mode 5. The additional systems, that offer
increased defense-in-depth, are available to mitigate events that can occur. For example:

Core Cooling: In Mode 4, core cooling can be maintained by the SGs in conjunction with AFW,
and the RHR system can provide a backup function. In Mode 5, core cooling is dependent on the
RHR system and AFW is not required to be operable.

Inventory Makeup: In Mode 4, one train of ECCS is available to mitigate loss of coolant events.
The ECCS is not required to be operable in Mode 5. Mitigation of loss of coolant events is
dependent on the availability of a high head injection pump/train.

Electrical Power Sources: In Mode 4, all emergency DGs are operable, while in Mode 5 not all
are required to be operable, depending on the other equipment required to be operable.
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In addition, the endstate changes eliminate the need to transition from Mode 4 to Mode 5. This transition

requires re-alignment of systems to transfer to shutdown cooling, which is cooling provided by the

RHR system for the Westinghouse NSSS plants. This transition can lead to an increased probability of

loss of shutdown cooling or loss of inventory events. Remaining in Mode 4 eliminates the need to make

this transition.

Therefore, the system redundancy, dependence, and diversity are increased by remaining in Mode 4. The

reasonable balance among prevention of core damage, prevention of containment failure, and

consequence mitigation is not impacted since there is no change in plant configuration, design, or

operation in the Modes of interest. In addition, the other elements of defense-in-depth are not impacted

by this change since the plant configuration (systems, structures, and components) and operation within

each Mode remains the same.

The impact on defense-in-depth is further discussed in each individual requested endstate change in

Section 6.

5.2 IMPACT ON SAFETY MARGINS

The safety analysis acceptance criteria in the licensing basis is not impacted by this change. The codes

and standards approved for use by the NRC continue to be. met. Availability of redundant and diverse

systems will be maintained or improved with the proposed endstate changes. The proposed changes will

not allow plant operation in a configuration outside the design basis. For the proposed changes, Mode 4

offers additional defense-in-depth and a lower risk level, for the requested changes, than Mode 5. There

is no impact on safety margins.
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6 ASSESSMENT OF THE IMPACT OF THE ENDSTATE CHANGE

This section provides the discussion of the impact of each proposed endstate change on defense-in-depth,
safety margins, and risk. The risk impact is discussed qualitatively and quantitatively. The quantitative
risk discussion is primarily directed at the impact on core damage frequency. The impact with respect to
large early release frequency is provided qualitatively. Also included in this section is a discussion of the
transition risk model used in the quantitative evaluations.

The evaluation was completed consistent with the requirements in Regulatory Guides 1.174 and 1.177.

6.1 APPROACH TO THE EVALUATION

The evaluation supporting these Technical Specification 6hanges is divided into three parts: defense-in-
depth, safety margins, and risk assessment. The impact on defense-in-depth is discussed, in general
terms, in Section 5.1. The impact on safety margins is discussed, in general terms, in Section 5.2. The
specific impact of each proposed change is discussed, with regard to defense-in-depth, in Section 6.4.

The risk assessment supporting these changes is divided into two parts. The first part discusses the
impact of the changes qualitatively and the second assesses the impact from the quantitative perspective.
The qualitative and quantitative risk impacts are discussed in general terms in Sections 6.2 and 6.3. The
specific impact of each proposed change is discussed in Section 6.4.

The Technical Specification change being considered is the Technical Specification Required Action
endstate. A change from a Mode 5 endstate to a Mode 4 endstate is justified for a number of Technical
Specifications. Each proposed endstate change listed in Table 2-1 is evaluated and discussed separately in
Section 6.4.

The analysis approach identifies the appropriate endstate from a risk perspective, that is, which endstate is

associated with the lowest risk. The evaluation considers the risk associated with:

* The transition from operating in Mode 1 at 100% power to Mode 4 or Mode 5 with the inoperable
equipment assumed to be unavailable.

* Operation in the endstate of interest with the inoperable equipment assumed to be unavailable.

* The transition from Mode 4 or Mode 5 to Mode 1 at 100% power with all equipment operable.

To perform the quantitative evaluation a transition risk model is used. This model has the capability to
evaluate the risk of changing plant operating modes during plant shutdowns and startups. Transitions
between modes is specifically modeled. The risk analysis considers more than design basis events. The
model is discussed in Section 6.3. Core damage probability (CDP) is the risk metric used in this model.
Large early release probability (LERP) is not addressed quantitatively. A qualitative evaluation is
performed for LERP.
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6.2 QUALITATIVE RISK ASSESSMENT

The qualitative risk assessment is directed at the risk associated with plant operation in Mode 4 and
Mode 5, and transitioning to and from these modes. Consistent with the Technical Specification mode
definitions, this evaluation assumes that the unit has entered the mode of interest when the conditions
associated with the upper end of mode are met. The following sections provide a qualitative assessment
of the risk associated with transitioning a plant to, from, and operating in Modes 4 and 5. All equipment
is assumed to be available, unless operating procedures direct that equipment be isolated or locked-out.
In Section 6.4, the impact of inoperable equipment is addressed.

6.2.1 Mode Transition Risk Assessment

The following provides the general steps to shutting the plant down (to Mode 5). Plants that are shutting
down as required by the Technical Specification or for a refueling or other forced outage will generally be
starting at or near 100% power (Mode 1).

The power reduction will start and eventually the feedwater supply will be switched from the
main feedwater system to the auxiliary or startup feedwater system, and the turbine will be
tripped. These plant configuration changes provide for an increased probability of loss of
feedwater flow to the steam generators. After transitioning to AFW or the startup feedwater
system and reducing the power level to less than 5%, the plant will be in Mode 2.

The. plant power level will continue to be reduced to 0% with AFW used to remove decay heat.
The reactor coolant system (RCS) temperature remains at -5577F, or 547°F depending on the no
load Tavg, and the RCS pressure is at -2235 psig with the secondary side at normal operating
pressure. Mode 3 (hot standby) is achieved when the power level is 0%.

0 The next step is to begin RCS cooldown. The shutdown margin (boration) is established and the
reactor trip breakers are opened. The number of operating reactor coolant pumps (RCPs) may be
reduced. Cooldown is initiated via the steam dump system or SG atmospheric relief valves. The
transition to Mode 4 (hot shutdown) occurs when the RCS temperature is less than 350'F.

* The cooldown continues and the safety injection pumps are disabled. RCS cooling can be
switched to the RHR system when the RCS temperature is less than 3407F and the RCS pressure
is less than 365 psig. The number of operating RCPs can be reduced to one. The switch to
Mode 5 (cold shutdown) occurs when the RCS temperature is less than 2000 F.

To return to power, similar steps are required in the reverse order. Table 6-1 provides a summary of the
important RCS parameters for the different mode transitions. This table also provides the Technical
Specification temperatures and power levels specified for the different Modes.
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Table 6-1 Key Plant Parameters by Technical Specification Mode

Mode 5 to Mode 4 to Mode 3 to Mode 2 to
Parameter Mode 4 Mode 3 Mode 2 Mode 1 Mode 1

Technical _<200 0 F >200'F to _3500F NA NA
Specification (Mode 5, Cold <350'F (Mode 3, Hot (Mode 2, (Mode 1,
RCS Average Shutdown) (Mode 4, Hot Standby) Startup) Power)
Temperature Shutdown)

Technical NA NA NA _<5% >5%
Specification (Mode 5) (Mode 4)- (Mode 3) (Mode 2) (Mode i)
Reactor Power
Level

RCS Average -185 0F to -330°F to -557 0F -557 0F -557 0F
Temperature -330OF -557 0 F

RCS Pressure -340 psig -340 psig to -2235 psig -2235 psig -2235 psig
-2235 psig

Pressurizer Water solid to bbleb Bubble Bubble Bubble
Status bubble WI/

Secondary Side 0 psig Normal Normal Normal Normal
Pressure operating operating operating operating

pressure pressure pressure pressure

The following discussion centers around several plant operating states (POS). The POS approach is used
as the basis for the qualitative discussion to be consistent with the quantitative transition PRA model, that
is discussed in Section 6.3.1. APOS is a unique plant configuration defined by a set of parameters. For
each POS, a unique set of initiating events, plant conditions, and systems available for event mitigation
can be identified. Very often a plant will be in a POS fora relatively short period of time, because
switching the plant configuration (system re-alignments) is required to reach the desired endstate. To
identify the POSs. an understanding of the typical key activities that are in progress as the plant shuts
down and restarts is required. The following provides a general summary of these activities:

Modes 1-2

0 Decrease power (Mode 1)

0 Take the turbine off-line (Mode 1)

* Transfer from MFW (main feedwater) to AFW (note that some plants may continue on MFW
depending on their MFW design and approach to plant shutdown) (Mode 1)

* Mode 2 (startup) when power level is • 5%
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Modes 2-3

* Reduce power to 0% (Mode 2 to Mode 3)

* Insert control banks (Mode 2)

* Mode 3 (hot standby) when power level is 0% (Tave = 557'F, pressurizer pressure = 2235 psig,
pressurizer level = 25% to 40%, SG levels = 65%)

Modes 3-4 (upper part of Mode 4 on AFW, then transfer to RHR)

* Borate the RCS to the required boron concentration to satisfy the shutdown margin requirement
(Mode 3)

• If running and not required to feed the SGs, stop the turbine-driven AFW pump (Mode 3)

* If running, shut down the MFW pumps (Mode 3)

• Maintain SG water level (Mode 3)

* If withdrawn, insert the shutdown banks (Mode 3)

* Open the reactor trip breakers (Mode 3)

* Reduce the number of operating RCPs (Mode 3)

* At approximately 2000 psig, block safety injection and steamline isolation (Mode 3)

* At approximately 950 psig, isolate the accumulators (Mode 3)

• If the secondary side is to be cooled down, start "Secondary Plant Shutdown" (Mode 3)

* Place cold overpressure protection in service prior to reaching 350'F (or plant-specific
temperature) (Mode 3)

• RCS cooldown is controlled by the condenser steam dump valve and SG atmospheric relief
valves

* Decrease the RCS temperature from -557'F to -330TF (transition to Mode 4 occurs when the
RCS temperature drops below 350TF)

* Decrease the RCS pressure from -2235 psig to -340 psig

• When the RCS pressure is less than 365 psig and the RCS temperature is less than 340TF, place
one RHR loop in operation (Mode 4)
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Modes 4-5 (on RHR system)

* Disable the safety injection pumps (Mode 4)

* Defeat the AFW actuation system (Mode 4)

* Reduce the operating RCPs to one (Mode 4)

* Cooldown the RCS using the RHR system

* Maintain the pressurizer pressure at 250 psig

* At 200'F, Mode 5 (Cold Shutdown) is entered

* Continue to cooldown to 190TF to 170TF

* End state: A bubble in the pressurizer, the RCS temperature is between 190TF and 170TF, the
RCS pressure is 250 psig

* Centrifugal charging pumps (CCP) are in standby (Mode 5) (one CCP operating if a RCP is
running)

* Solid state protection system (SSPS) is in service only for certain functions depending on whether
the control rods are capable of withdrawing (Mode 5)

Modes 5-4 (on RHR system)

S "CCPs are in standby (Mode 5) -(one CCP operating if a RCP is running)

SSPS is in service (Mode 5)

* Increase the RCS temperature from -185TF to -33 0 F (transition to Mode 4 occurs when RCS
temperature exceeds 200TF)

0 Verify that AFW is aligned for startup (Mode 4)

0 Maintain the RCS pressure at -340 psig

* RCS cooling by RHR (Mode 5 and lower end of Mode 4)

* Cold overpressure protection in service (Mode 5 and lower end of Mode 4)
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Modes 4-3 (lower end of Mode 4 on RHR, then transfer to AFW)

* Prepare the SG for startup (Mode 4)

* AFW actuation signals and AFW components are available for automatic actuation (Mode 4)

* Place the RHR system in standby (lower end of Mode 4)

* Block the cold overpressure protection system (Mode 4)

* Initiate AFW (note that at some plants, a startup feedwater pump or condensate pumps and MFW
may be used for startup instead of AFW) (Mode 4)

* Increase the RCS temperature from -33 0 'F to -557'F (transition to Mode 3 occurs when the
RCS temperature is _ 350'F)

• Increase the RCS pressure from -340 psig to -2235 psig

0 Start the remaining RCPs (Mode 3)

* Verify pressurizer (PZR) pressure safety injection (SI) and steamline pressure SI and steamline
isolation (SLI) auto reset (Mode 3)

* RCS heatup is controlled by the condenser steam dump valves and the SG atmospheric relief
valves

Modes 3-2

0 Close the reactor trip breakers (Mode 3)

• Withdraw shutdown and control banks (Mode 3)

* Raise power to less than 5% (Mode 3 to Mode 2)

Modes 2-1

Transfer from AFW to MFW (note that some plants may already be on MFW depending on their
MFW design and approach to plant startup) (Mode 1)

Increase power (Mode 1)

• Bring turbine on-line (Mode 1)
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Table 6-2 provides a summary of system status by the Technical Specification mode. Table 6-3 provides

the target plant conditions when shutting down as required by the Technical Specifications. The target

conditions of interest are for Modes 4 and 5. As noted previously, it is assumed that the plant will stop the

shutdown after entering the mode required by the Technical Specifications.

Each POS is defined based on the plant state, available equipment, and potential initiating events.

Table 6-4 defines the POSs for the transition from power operation to cold shutdown (Mode 5). Table 6-5

defines the POSs for the transition from cold shutdown (Mode 5) to power operation. These plant

operating states are based on the previously discussed information and each POS represents a unique

plant. configuration that is defined by the plant conditions and parameters provided on these tables.
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Table 6-2 System Status by Technical Specification Mode

System Mode 6 Mode 5 Mode 4 Mode 3 Mode 2 Mode I

RCS Charging and Establish. In service In service In service In service In service
Letdown' function

Reactor Coolant Pumps None running As needed for plant As needed for All RCPs running All RCPs nmning All RCPs running
heatup plant licattip

Reactor Trip Breakers Open Open Open Open/Closed Closed Closed

Residual Heat Removal In service In service In service or in Standby Standby Standby
standby

Auxiliary Feedwater Ou v- .. m- Out ulrft-rhi Aligned for In service In service In service and then

Q+ .)o+ r.ue•.•te startup or iii standby after switch
service to MFW

High Head Injection' Pull to lock Pull to lock when Standby Standby Standby Standby
water solid, standby
with bubble

Cold Overpressure Establish In service In service2  Not required Not required Not required
Protection function

High Flux at Shutdown In service In service In service In service Not required Not required

Alarm (HFASA)

Source Range Two channels in Two channels in Two channels in Two channels in Two channels in Not required
service service service service service below P-6

Intermediate Range Not required Not required Not required Not required Two channels in Two channels in
service service below P. 10

Power Range Not required Not required Not required Not required Required Required

Solid State Protection Not required Not required In service In service In service In service
System

Emergency Diesel Less than full Less than full Full complement Full complement Full complement Full complement

Generators complement" complementr

Notes:

I. One charging pump is operating to provide RCS charging in Modes 1-6.

2. Cold ovcrprcssurization is required in the lower purl ol'Mode 4.

3, Depending on equipment required to be operable.
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Table 6-3 Important Parameters for Mode Target Conditions

Parameter Mode 1 Mode 2 Mode 3 Mode 4 Mode 5

RCS Temperature 557 0F 557 0F 557 0F -330OF 170°F to 190OF

RCS Pressure 2235 psig 2235 psig 2235 psig 340 psig 250 psig

Secondary Side Status Normal operating Normal operating Normal operating - ormal operating Low pressure
pressure pressure

PZR Status Bubble Bubble Bubble Bubble Bubble

(Decay) Heat Removal MFW AFW AFW AFW RHR
Mode

Power Level 100% 5% 0% 0%
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Table 6-4 Plant Operating States (Power Operation to Cold Shutdown)

State POS 1 POS 2 POS 3 POS 4

Plant Mode I (transition only) 3 (middle part) 3 (lower part) 4 (lower part)
2 4 (upper part). 5 (upper part)
3 (upper part)

RCS Temperature 557 0F 557OF to XXOFI XXOFI to 340°F 340OF to 180OF

RCS Pressure 2235 psig 2235 psig to 950 psig 950 psig to 365 psig 365 psig to 250 psig

Pressurizer Bubble Bubble CLes 1,x- Bubble Bubble

Secondary Side Normal operating pressure Normal operating pressure - Normal operating pressure Low pressure (shutdown)

Activities 9 AFW for decay heat * AFW for decay heat removal * AFW for decay heat removal * RHR for decay heat
removal and cod1down and cooldown removal and cooldown

* Reduce power * Open trip breakers * Reduced operating RCPs. • Switch to RHR cooling
e Switch frorn MFW to - Reduced operating RCPs * Isolate accumulators * Disable SI pumps

AFW * Block SI and SLI 9 RCS cooldown * Defeat AFW start signals
* Borate o RCS cooldown * Start secondary side cooldown * Cold overpressure
* Insert control rods protection (COP) in
* Take turbine off-line service

System Status . AFW operating • AFW operating * AFW operating a RHR operating
* All systems available * All systems available * All systems available * SI, SLI, and AFW signals

- SI and SLI signals blocked * SI and SLI signals blocked blocked
o Reactor trip breakers open * Accumulators isolated * Accumulators isolated

9 Reactor trip breakers open * SI pumps disabled
* COP in service
• Reactor trip breakers open

Note:

I. A defined temperature is not important to this analysis.
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Table 6-5 Plant Operating States (Cold Shutdown to Power Operation)

State POS 4 POS 5 POS 6 POS 7

Plant Mode 4 (lower part) 3 (lower part) 3 (middle part) I (transition only)
5 (upper part) 4 (upper part) 2.

3 (upper part)

RCS Temperature 180°F to 340°F 340°F to XXOF' XXOFI to 557 0F 5570 F

RCS Pressure 250 psig to 365 psig 365 psig to 950 psig 950 psig to 2235 psig 2235 psig

Pressurizer Bubble BubleBubble Bubble
Secondary Side Low pressure (shutdown) • PNormal operating pressure Normal operating pressure Normal operating pressure

Activities • RHR for decay heat o AFW for decay heat removal * AFW for decay heat removal a AFW for decay heat
removal o One RCP running 2  

* One RCP running 2  removal
* Switch to AFW cooling a RCS heatup * RCS heatup o Switch from AFW to
* Establish AFW actuation * Start secondary side heatup * Establish SI and SLI signals MFW

signals o Un-isolate accumulators @ Withdraw shutdown and
" RCS heatup control rods

• Bring turbine on-line
* Close trip breakers
* All RCPs running
o Increase power

System Status o RHIR operating • AFW operating o AFW operating o AFW to MFW
* SI, SLI, and AFW signals * All systems available a All systems available * All systems available

blocked * SI and SLI signals blocked * SI and SLI signals blocked
* Accumulators isolated * Accumulators isolated o Reactor trip breakers open
* SI pumps disabled * Reactor trip breakers open
* COP in service
" Reactor trip breakers open

Notes:

I. A defined temperature is not important to this analysis.

2. If the rods are not capable of withdrawal.
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Table 6-6 lists the possible internal initiating events for each POS. The following discusses this
information. These notes are also provided with Table 6-6.

1. RCS pressure is much lower in POS 3, 4, and 5 than in POS 1, 2, 6, and 7. Large and medium
LOCAs are considered in POS 3 and 5, but at a reduced frequency. Large and medium LOCAs
are not considered in POS 4.

2. Small LOCAs in POS 1, 2, 6, and 7 are due to random pipe breaks and random RCP seal failures.
Small LOCAs in POS 3 and 5 are significantly reduced due to reduced RCS pressure and
temperature. Small consequential LOCAs can also occur in POS 1 and 7 due to transient events
that lead to the opening of PZR PORVs with failure of the PORVs to reseat. These are not
considered in any other POS due to the low plant power level. In POS 4, LOCAs are due to
alignment issues and open valves, not pipe breaks or random failures of RCP seals, and are
referred to as loss of inventory events.

3. SGTRs are considered in POS 3 and 5, assuming the at-power frequency based on
NUREG/CR-6144 (Reference 4), Section 4.7. SGTRs are not considered in POS 4 because the
pressure difference across the tubes is much lower and the steam generators are not being used for
RCS cooling. In POS 2 and 6 the RCS pressure is conservatively assumed to be at its higher
value (2235 psig) the majority of the time.

4. Secondary side breaks are not considered in POS 4 since the secondary side pressure is much
lower than in POS 1, 2, 3, 5, 6, and 7.

5. RCP seal LOCAs due to loss of seal cooling are not considered in POS 3, 4, and 5 since the RCS
pressure and temperature are much lower than in POS 1, 2, 6, and 7. In addition, for POS 3, 4,
and 5, there is a minimum of 50'F subcooling, which means that a RCP seal pop-open
event is not an issue. In POS 2 and 6 the RCS pressure is conservatively assumed to be at its
higher value (2235 psig) the majority of the time.

6. Rod withdrawal is not considered in POS 2, 3, 4, 5, and 6 since the reactor trip breakers are open.

7. Loss of decay heat removal is due to a loss of AFW in POS 1, 2, 3, 5, 6, and 7 and a loss of RHR
in POS 4.

8. With regard to loss of feedwater control, there is an increased probability for loss of feedwater
due to feedwater control problems related to the switch from MFW to AFW during the transition
down in power and related to the switch from AFW to MFW during the transition up in power.
This is only applicable in POS 1 and 7.
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Table 6-6 Initiating Events by Plant Operating State

Initiating Event POS 1 POS 2 POS 3 POS 4 POS 5 POS 6 POS 7

Large LOCA1  X X X X X X

Medium LOCA1  X X X X X X

SmallLOCA2  X X X X X X

Loss of Inventory 2  X

RCP Seal LOCAs (Loss of Seal X X X X
Cooling)

5

Loss of Feedwater Control8  X X

Loss of Decay Heat Removal 7  X X. X X X X X

Loss of Offsite Power X X X X X X X

Cold Overpressurization X

SG Tube Rupture3  X X X X X X

Secondary Side Breaks4  X X X X X X

ATWS

Boron Dilution X X X

Rod Withdrawal6 X X

Notes:

1. RCS pressure is much lower in POS 3, 4, and 5 than in POS 1, 2, 6, and 7. Large and medium LOCAs are considered in
POS 3 and 5, but at a reduced frequency. Large and medium LOCAs are not considered in POS 4.

2. Small LOCAs in POS 1, 2, 6, and 7 are due to random pipe breaks and random RCP seal failures. Small LOCAs in
POS 3 and 5 are significantly reduced due to reduced RCS pressure and temperature. Small consequential LOCAs can
also occur in POS I and 7 due to transient events that lead to the opening ofPZR PORVs with failure of the PORVs to
reseat. These are not considered in any other POS due to the low plant power level. In POS4, LOCAs are due to
alignment issues and open valves, not pipe breaks or random failures of RCP seals, and are referred to as loss of
inventory events.

3. SGTRs are considered in POS 1, 2, 3, 5, 6, and 7. Even though in POS 3 and POS 5 the delta P across the tubes
(PRcS - Psecondary side) is much lower than in POS 1, 2, 6, and 7, the frequency was not reduced. SGTRs are not considered
in POS 4 because the pressure difference across the tubes is much lower and the steam generators are not being used for
RCS cooling. In POS 2 and 6 the RCS pressure is conservatively assumed to be at its higher value (2235 psig) the
majority of the time.

4. Secondary side breaks are not considered in POS 4 since the secondary side pressure is much lower than in POS 1, 2, 3,
5, 6, and 7.

5. RCP seal LOCAs due to loss of seal cooling are not considered in POS 3, 4, and 5 since the RCS pressure and
temperature are much lower than in POS 1, 2, 6, and 7. In addition, for POS 3, 4, and 5, there is a minimum of 50'F
subcooling, which means that a RCP seal pop-open event is not an issue. In POS 2 and 6 the RCS pressure is
conservatively assumed to be at its higher value (2235 psig) the majority of the time.

6. Rod withdrawal is not considered in POS 2, 3, 4, 5, and 6 since the reactor trip breakers are open.

7. Loss of decay heat removal is due to a loss ofAFW in POS 1, 2, 3, 5, 6, and 7 and a loss of RHR in POS 4.

8. With regard to loss of feedwater control, there is an increased probability for loss of feedwater due to feedwater control
problems related to the switch from MFW to AFW during the transition down in power and related to the switch from

AFW to MFW during the transition up in power. This is only applicable in POS 1 and 7.

9. Boron dilution events have not been found to be important to plant risk, and are excluded from further consideration in
POS 2, 3, 5, and 6.
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POS 1 and POS 7

This state is defined as Technical Specification Mode I (only for transitioning from power operation to
Mode 2), Mode 2, and the upper part of Mode 3. In Mode 1, only the additional risk associated with the
transition from power operation to Mode 2 is included in POS 1. This additional risk is due to potential
transients cause by feedwater control issues when shutting the plant down. Other risks associated with
Mode I operation are not considered part of the risk of transitioning to lower modes, but are considered
part of the at-power risk.

Mode 2 and the upper part of Mode 3 are very similar except for the power level (5% vs. 0%). All other
key plant parameters are the same. The same initiating events are applicable in Modes 2 and the upper.
part of 3. The ATWS event is not considered since the plant is at very low power and the high RCS
pressures cannot be reached. Most transients cannot occur due to equipment status, for example, the
turbine and generator are not operating. Since the plant will be shutting down from 100% power, decay
heat levels will be high.

The key difference in POS 1 and POS 7 is the decay heat level. With the lower decay heat levels when
returning to power, due to the time the reactor was shut down, operators have a longer time to respond to
events. In addition, feedwater control concerns and issues bringing the turbine on-line can lead to a
different risk level when starting up than when shutting down.

In these POSs, all systems are available for event mitigation, that is, none have been removed from
service related to the mode changes.

POS 2 and POS 6

This state is defined as the middle of Mode 3. The RCS pressure and temperature arebeing reduced, but
are still relatively high. Signals for safety injection and steamline isolation are blocked and the reactor
trip breakers are open. The same events in POS 1 are applicable except for rod withdrawal. Loss of
feedwater control is no longer an issue either.

POS 2 and POS 6 are very similar except for the direction of transition. In POS 2 the plant is
transitioning down (toward shutdown) and in POS 6 the plant is transitioning up (returning to power).
The key difference in POS 2 and POS 6 is the decay heat level. With the lower decay heat levels when
returning to power, due to the additional time being shut down, the operators have a longer time to
respond to events.

POS 3 and POS 5

This state is defined as the lower part of Mode 3 and the upper part of Mode 4. The RCS pressure and
temperature are significantly reduced from power operation, therefore, many of the events associated with
the high RCS pressure (LOCAs/pipe breaks) have a reduced frequency. In addition, accumulators are
isolated.

POS 3 and POS 5 are very similar except for the direction of transition. In POS 3 the plant is
transitioning down (toward shutdown) and in POS 5 the plant is transitioning up (returning to power).
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The key difference in POS 3 and POS 5 is the decay heat level. With the lower decay heat levels when
returning to power, due to the additional time being shut down, the operators have a longer time to
respond to events.

POS 4

This state is defined as the lower part of Mode 4 and the upper part of Mode 5. The transition from AFW
cooling to RHR cooling occurs in this POS. The RCS pressure and temperature are significantly reduced
from power operation, therefore, the LOCA events and SG tube rupture event are no longer applicable.
The secondary side pressure is also. reduced eliminating the secondary side break events. Loss of
inventory related to the RCS cooling switch from AFW to RHR is an event that is added. This can occur
when transitioning down or up. Cold overpressurization is also added.

Key Differences Between POS 1 and POS 2 (and POS 7 and POS 6)

* No switchover from MFW to AFW in POS 2

* Reactor trip breakers are open in POS 2

* SI and SLI signals are blocked in POS 2 (operator actuations required for some events)

* Most initiating events are the same, but rod withdrawal and many transient events (such as, loss
of MFW and turbine trip) cannot occur in POS 2

Key Differences Between POS 2 and POS 3 (and POS 6 and POS 5)

Reduced RCS pressure and' temperature results in a reduced event frequency for pipe rupture type
LOCAs and RCP seal LOCAs in POS 3

* Accumulators are isolated in POS 3

Key Differences Between POS 3 and POS 4 (and POS 5-and POS 4)

* Reduced RCS pressure and temperature in POS 4

Reduced secondary side pressure andtemperature in POS 4

Loss of inventory and loss of decay heat removal important in POS 4 due to a transfer from
AFW/SG cooling to RHR cooling

Secondary side breaks cannot occur in POS 4 due to a reduced secondary side pressure

Cold overpressurization needs to be addressed in POS 4
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6.2.2 Comparison of Endstates

To achieve Mode 4 as an endstate, the plant will need to transition through POS 1, POS 2, and into
POS 3. To achieve Mode 5 as an endstate, the plant will need to transition through POS 1, POS 2, POS 3,
and into POS 4. With either endstate, the plant will need to transition through POS 1, POS 2 and into
POS 3. To determine the appropriate endstate (Mode 4 vs. Mode 5), the additional risk for the transition
through POS 3 and into POS 4 needs to be considered, as well as the risk of remaining in POS 3 (Mode 4)
as opposed to POS 4 (Mode 5).

Several of the key differences between POS 3 and 4 are:

The frequency of loss of decay heat removal is at an increased level with POS 4 as the endstate
due to the system re-alignments required. Loss of decay heat removal events in POS 3 can be
addressed with AFW (all pumps available) or the RHR system following depressurization of the
RCS. In POS 4, the TD AFW pump will not be available to address similar events. In addition,
the automatic AFW start signal is available in POS 3, but not POS 4. Therefore, additional
options are available in POS 3 for decay heat removal.

The frequencies of loss of inventory (LOCA) events can be at an increased level with POS 4 as
the endstate due to the system re-alignments required. Loss of inventory events in POS 3 can be
addressed with the available train of ECCS. In POS 4 a full train of ECCS is not available. The
SI pumps are out of service. Inventory control is dependent on the charging system. Therefore,
additional options are available in POS 3 for inventory control.

Mitigation of loss of offsite power (LOSP)/station blackout (SBO) events in POS 3 can
be provided by the AFW system including the turbine-driven pump. Availability of the
turbine-driven pump is particularly important in case the event degrades to a station blackout. In
POS 4, the AFW system turbine-driven pump will not be available for decay heat removal, and
the plant will- be dependent on restoring electric power to the RHR system. Again, additional
options are available in POS 3 for event mitigation.

The cold overpressurization event needs to be considered in POS 4, but not in POS 3. Although
not a large risk contributor, this event is addressed in POS 4.

* Secondary side breaks are considered in POS 3, but not in POS 4. In POS 3 the secondary side

, Le > normal operating pressure, but in POS 4 this pressure is greatly reduced,
reducing the likelihood of a secondary side break. Secondary side breaks are not typically large
contributors to risk, therefore, this assumption for POS 4 has a small risk impact.

Risk in the shutdown modes is very dependent on electric power availability. There are more
required independent sources of electrical power in POS 3 than in POS 4 and there are more
potential activities in POS 4 that could cause a loss of offsite power.

In POS 3, there is more redundancy and diversity of mitigating and support systems required to
be available than there is in POS 4.
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6.2.3 Containment Considerations

In Modes 1-4, the containment, containment isolation valves, containment sprays, and containment
cooling systems are required to be operable. The Bases for the Technical Specifications state that in these
modes a design basis accident could cause a release of radioactive material to containment, and an
increase in containment pressure and temperature that would require the use of these systems for accident
mitigation. The Bases also indicate that in Modes 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature in these modes. Additional operability
requirements are specified for Mode 6.

The risk analysis considers more than design basis events. Events can occur in Mode 5 that may lead to
core damage and may cause releases outside containment. With the reduced RCS pressure and
temperature in Mode 5, as opposed to Modes 1-4, the need for containment cooling systems and
containment spray is not as important. Mode 4 does require the containment, containment isolation, and
containment cooling and spray systems to be operable.

6.2.4 Conclusions from the Qualitative Risk Assessment

Based on Sections 6.2.3 and 6.2.4, there are advantages, from the risk perspective and also the defense-in-
depth perspective, to remain in POS 3 (Mode 4) as opposed to POS 4 (Mode 5) for shutdowns required by
the Technical Specifications. In POS 3, the initiators are generally at a reduced probability of occurrence
compared to power operation and there are additional systems available for event mitigation compared to
POS 4 (Mode 5).

6.3 QUANTITATIVE RISK ASSESSMENT

As with the qualitative risk assessment, the quantitative assessment is also directed at the risk associated
with plant operation in Mode 4 and Mode 5, and transitions to and from these modes. Evaluating the risk
requires an assessment of the likelihood of applicable initiating events. Consistent with the Technical
Specification mode definitions, this evaluation assumes that the unit has entered the mode of interest
when conditions associated with the upper end of the mode are met. The following sections provide a
quantitative assessment of the risk associated with transitioning a plant to, from, and remaining in
Modes 4 and 5. All equipment is assumed to be available, unless operating procedures direct equipment
to be isolated or locked-out.

6.3.1 Transition Risk Model

A generic transition risk model that is representative of Westinghouse Nuclear Steam Supply System
(NSSS) plants is presented in this section. Only high level information of the model is presented as well

as the model quantification results. The risk metric to be determined is core damage probability (CDP).
A separate risk model, similar to a level 1, internal event, at-power PRA model, is developed for each
POS. Only internal initiating events are included in the transition risk model.

This model is based on the information identified in the qualitative risk discussion in Section 6.2. The
POSs are defined on Table 6-4 and 6-5, and the associated initiating events that are addressed are
provided on Table 6-6. Equipment availability is discussed in Section 6.2.1.
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The plant response or event trees for each initiating event in each POS, the time spent in each POS, the
initiating event frequencies, mitigation equipment availability, and human error probabilities for operator
actions are developed and discussed in the following sections. This is followed by the model
quantification that provides the CDP values for each POS, along with the initiating event CDP distribution
for POS 3 and POS 4. This quantification assumes all equipment is available except for equipment
removed from service, as the plant transitions though the modes, following plant procedures.

The model is based on a single unit site with standard two train systems. Several key characteristics of
this model include:

* AFW system - two MD pumps and one TD pump

* Emergency core cooling system (ECCS) - two train system, each train includes a high pressure
and low pressure subsystem

• Reactor protection system (RPS) - SSPS

* Scrvice water (SW) systcm - two train system

* Component cooling water (CCW) system - two train system

• Electrical power system - a two train system with one emergency diesel generator (EDG) per
train

'ie transition risk PRA model is based on a single unit, therefore. it does not take credit for th,
avIability of shared systems. The AFW system is similar to many Westinghouse NSSS pits. The
AFW.'stein does not include a diesel-driven pump that would provide diverse mitig i n for loss of
offsite poo r events.t-

The ECCS desig is also similar to many Westinghouse NSSS plants. 1I centrifugal charging pumps
are used for high pr ure safety injection. High pressure safety inje on does not include a set of
separate safety injectio umps, but the general success criteria requiring one train is common for
Westinghouse NSSS PRA odels. Low pressure injection, recirculation is performed by the R•I-R
pumps and heat exchangers. is is similar to many ot Westinghouse NSSS plants, although some
plants do have lowv pressure safe nection pump eparatc from the RI-IR system.

The reactor protection system for the tra iton risk PRA model is based on a solid state protection
systemi. While many Westinghouse SS p ts have relay protection systems, the reliability of the two
systems is not significantly d at, therefore, t model is applicable to both protection systems.

The modeled CCW sy mn consists of two trains with o ump per train and one pump that can be
aligned to either n. This is a common design among the stinghouse NSSS plants.

The in ed SW system consists of two trains wvith one pump per tri d one pump that can be aligned
to er train. This is a common design among the Westinghouse NSSS pla
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T Ictric power system modeled is a two train system with one diesel gcner r train. This is a
common -iganong thc Westinghouse NSSS plants. Some pla rav-e more redundancy in their
design, including sh,:r sl etenuis

The model chosen includes m ety sysicl res and support system features that arc common
among many of the inghouse NSSS plants. While the O esigns vary for the systems modeled,
the model provides representative results whose conclusions are app to'all Westinghouse
Ný plants.

6.3.1.1 Plant Response Model

The following discusses the response or the plant to the initiating events in each POS. This model is
based on a 3-loop Westinghouse NSSS plant at-power PRA model that has undergone the Owners Group
Pcer Review Process and has been updated in response to Peer Review comments. As discussed in
Section 6.2, many of the events that can occur in the upper modes (Modes 2 and 3), or POSs, are
mitigated similarly to the events that occur when at-power. Therefore, much of the modeling used in the
at-power PRA model is also used in the modeling for events that occur in the transition modes. The
events included in the baseline at-power model are:

Loss of Coolant Accidents

* Small LOCA
* Medium LOCA
* Large LOCA
• Interfacing Systems LOCA
* Reactor Vessel Rupture

Secondary Side Breaks

• Inside Containment
• Outside Containment

Transients

* Loss of Main Feedwater
* Partial Loss of Main Feedwater
* Loss of Condenser
* Positive Reactivity Insertion
* Primary System Transient
* Loss of Reactor Coolant Flow
* Reactor Trip
• Inadvertent Safety Injection Signal
* Turbine Trip
• Inadvertent Opening of a Steam Valve
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The transition risk PRA model is based on a single unit, therefore, it does not take credit for the
availability of shared systems. The AFW system is similar to many Westinghouse NSSS plants.
The AFW system does not include a diesel-driven pump that would provide diverse mitigation
for loss of offsite power events. Based on the results presented in Table 6-10, the loss of offsite
power event is a larger percent contributor to the POS 3 risk than it is to the POS 4 risk and this
design difference would be more beneficial for Mode 4 (POS 3).

The ECCS design is also similar to many Westinghouse NSSS plants. The centrifugal charging
pumps are used for high pressure safety injection. High pressure safety injection does not
include a set of separate safety injection pumps, but the general success criteria of requiring
one train is common for Westinghouse NSSS PRA models. Plants with Intermediate Head SI
(IHSI) pumps typically require the IHSI pumps to be disabled in Mode 5. The POS 4 PRA
model assumes that two trains of charging (SI) pumps are available and the model includes an
available swing pump. Therefore, high pressure SI is modeled as being available in the POS 4
PRA model, when it may not be available based on plant procedures. This:is a conservative
approach because it reduces the risk in Mode 5 when, in fact, the pump may not be available.

Low pressure SI and recirculation is performed by the RHR pumps and heat exchangers. This
is similar to many other Westinghouse NSSS plants, although some plants have low pressure SI
pumps separate from the RHR system. Separate low pressure S pumps are not modeled in
any of the POS PRA models. The availability of separate low pressure SI pumps would reduce
the risk in Mode 5 if modeled for POS 4. However, the POS 3 PRA model does not credit
switching to RHR cooling if AFW cooling fails. This is a conservative approach with respect to
the estimated risk for POS 3. Modeling separate low pressure SI pumps for POS 4 and
modeling RHR cooling for POS 3 would result in lower risk for both plant operating states.
Therefore, the conclusions of the WCAP would not change.

The reactor protection system for the transition risk PRA model is based on a solid state
protection system. While many Westinghouse NSSS plants have relay protection systems, the
reliability of the two systems is not significantly different, therefore, the model is applicable to
both protection systems.

The modeled CCW system consists of two separate trains with one pump per train and one
pump that can be aligned to either train. This is a common design among the Westinghouse
NSSS plants. Plants with a common CCW header would be expected to have a higher failure
probability for the CCW system. This would affect the risk for both the POS 3 and POS 4 PRA
models, however, it would have a greater effect on the POS 4 model, because it would directly
contribute to the loss of RHR cooling, whereas it does not directly contribute to the loss of AFW
cooling for POS 3. Some insight to the relative effect of different CCW designs can be gained
by comparing the POS 3 and POS 4 CDPs for the two cases presented in Table 6-14. The
table provides the results from modeling one CCW train unavailable. The difference between
the two cases is the number of CCW pumps assumed to be unavailable. The POS 4 results for
the two cases do not differ by a large amount, and the POS 3 results differ by even less.
However, the POS 4 CDP is more than 20 times greater than the POS 3 CDP for these cases.
Plant design differences in the CCW system will not change the conclusion that there is less risk
is associated with a cooldown to Mode 4 (POS 3) than a cooldown to Mode 5 (POS 4).

The modeled SW system consists of two trains with one pump per train and one pump that can
be aligned to either train. This is a common design among the Westinghouse NSSS plants.
Plants with a common SW header would be expected to have a higher failure probability for the
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SW system. This would affect the risk for both the POS 3 and POS 4 PRA models, however, it
would have a greater effect on the POS 4 model because it would contribute to the loss of RHR
cooling, whereas it does not directly contribute to the loss of AFW cooling for POS 3. Some
insight to the relative effect of different SW designs can be gained by comparing the POS 3 and
POS 4 CDPs for the two cases presented in Table 6-15. The table provides the results from
modeling one SW train unavailable. The difference between the two cases is the number of SW
pumps assumed to be unavailable. The POS 4 results for the two cases do not differ by a large
amount and the POS 3 results differ by even less. However, the POS 4 CDP is approximately
10 times greater than the POS 3 CDP for these cases. Plant design differences in the CCW
system will not change the conclusion that there is less risk is associated with a cooldown to
Mode 4 (POS 3) than a cooldown to Mode 5 (POS 4).

The electric power system modeled is a two train system with one diesel generator per train.
This is a common design among the Westinghouse NSSS plants. Some plants have more
redundancy in their design, including shared diesels between units. Based on the results
presented in Table 6-10, the loss of offsite power event is a larger percent contributor to the
POS 3 risk, than it is to the POS 4 risk and a more redundant design would be more beneficial
for Mode 4 (POS 3).

The use containment spray or the containment coolers for backup cooling during recirculation
has been modeled only to a limited extent for POS 3 for small LOCAs, and does not have a very
large effect on the results (see Table 6-13). More detailed modeling to take credit for these
systems may result in a larger risk decrease for POS 4 than it would for POS 3 because the
probability of losing RHR cooling is greater than the probability of losing AFW cooling.
However, the risk for POS 3 would also decrease and the POS 3 risk is approximately a factor
of 7 lower than the risk for POS 4 (see Table 6-9). More detailed modeling will not change the
conclusion that there is less risk is associated with a cooldown to Mode 4 (POS 3) than a
cooidown to Mode 5 (POS 4).

The model chosen includes many safety system features and support system features that are,
common among many of the Westinghouse NSSS plants. The evaluation of design differences
indicates that while the Westinghouse NSSS plant designs vary for the systems modeled, the
model used provides representative results whose conclusions are applicable to all
Westinghouse NSSS plants.
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Special Initiators

0 Loss of CCW
* Loss of SW
• Loss of one DC Bus
a Loss of one AC Bus
0 Loss of Instrument Air

Internal Flooding

* CCW Pipe Breaks
- SW Pipe Breaks

Others

* Loss of Offsite Power
* Steam Generator Tube Rupture
0 Anticipated Transient Without Scram

POS 1 and POS 7: Plant Response Model

In POS 1, the plant conditions, in terms of RCS and secondary side pressures and temperatures, and
system availabilities, are very similar to at-power plant conditions. Therefore, the at-power plant PRA
model is used with several modifications. The initiating events that need to be considered are listed on
Table 6-6. Each is listed below with explanatory notes.

• Large LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

* Medium LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

* Small LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

0 RCP Seal LOCAs: A number of events can lead to a loss of seal cooling. These are:

- Loss of CCW

- Loss of SW

Loss of Offsite Power
- Internal Flooding Events

Event mitigation is identical to that modeled in the at-power PRA model.

* Loss of Feedwater Control: This leads to a loss of decay heat removal event which is modeled as
a loss of main feedwater. Event mitigation is identical to that modeled in the at-power PRA
model.

0 Loss of Decay Heat Removal: This can occur when the plant has already transitioned to the
auxiliary feedwater or startup feedwater system. The event is failure of the system to continue to
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operate. Mitigation of the event is identical to the loss of main feedwater event, as modeled in the
at-power PRA model, except for removing credit for the auxiliary or startup feedwater pump that
failed and initiated the event.

,* Loss of Offsite Power: Event mitigation is identical to that modeled in the at-power PRA model.

SG Tube Rupture: Event mitigation is identical to that modeled in the at-power PRA model.

Secondary Side Breaks: Event mitigation is identical to that modeled in the at-power PRA model.

Boron Dilution: The positive reactivity insertion event mitigation is identical to that modeled in
the at-power model.

Rod Withdrawal: The positive reactivity insertion event mitigation is identical to that modeled in
the at-power model.

The decay heat level in POS 7 is lower than that for POS 1. The lower decay heat level in POS 7
provides additional response time for the operator, however, no credit is taken for lower human error
probabilities in POS 7.

POS 2 and POS 6: Plant Response Model

In POS 2, the RCS pressures and temperatures are very similar to at-power plant conditions, although
both are being reduced. It is assumed that the plant is at the at-power pressure and temperature conditions
for the RCS. The secondary side pressure is at the normal operating pressure. The reactor trip breakers
are open so rod withdrawal is no longer a possible event. Signals for safety injection and steamline
isolation are blocked. Operator actions are required to start equipment to mitigate a number of the
potential events. The switchover from main feedwater to auxiliary feedwater (or startup feedwater) has
occurred, therefore, loss of feedwater control is no longer an issue either. The at-power plant PRA model,
is applicable with several modifications. The initiating events that need to be considered are listed on
Table 6-6. Each is listed below with explanatory notes.

0 Large LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

0 Medium LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

* Small LOCA: Event mitigation is identical to that modeled in the at-power PRA model.

* RCP Seal LOCAs: A number of events can lead to loss of seal cooling. These are:

- Loss of CCW
- Loss of SW
- Loss of Offsite Power
- Internal Flooding Events

Event mitigation is identical to that modeled in the at-power PRA model.
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Loss of Decay Heat Removal: This event is the failure of the decay heat removal source which is
either the auxiliary feedwater system or startup feedwatcr system. The event is failure of the
system to continue to operate. Mitigation of the event is identical to the loss of main feedwater
event, as modeled in the at-power PRA model, except for removing credit for the auxiliary or
startup Fecdwatcr pump that failed and initiated the event.

* Loss of Offsitc Power: Event mitigation is identical to that modeled in the at-power PRA model.

* SG Tube Runture: Event mitigation is identical to that modeled in the at-power PRA model.

* Secondary Side Breaks: Event mitigation is identical to that modeled in the at-power PRA model.

POS 3 and POS 5: Plant Response Model is less than

In POS 3, the RCS pressures and temperatures arc significantly reduced compared to POS I and POS 2.
Therefore, the LOCA events remain applicable, but at a reduced frequency. The secondary side
Xa. normal operating pressure. Similar to POS 2, the reactor trip breakers are open so rod withdrawal is no
longer a possible event. Also, like POS 2, signals for safety injection and steamline isolation are blocked,
therefore, operator actions are required to start equipment to mitigate a number of the potential events.
Accumulators are isolated. Again,, loss of feedwater control is no longer an issue. The at-power plant
PRA model is applicable, with several modifications, to model this POS. The initiating events that need
to be considered are listed on Table 6-6. Each is listed below with explanatory notes.

0 Lame LOCA: E3,- 1t n•iti,,tin , i, ,-.'.t ,.t .. ,J-h, .. the uyt,. .. a2. .... d,.I l-
fier th.e a, lt t-- -:.mulau•. -,

0 Medium LOCA: E "-O "i1,tC i :' U.. .. ... ... at ijiuUeled UIl di-juwv:I u" u, el exte1 lA, IAJs -f1•

for-r uLUy~aL~uau~

0 Small LOCA: E /V5 a - .. tat,,,.. , , .,-, wc, I'KA , , , vb -r B

Loss of Decay Heat Removal: This event is the failure of the decay heat removal source which is
either the auxiliary Feedwater system or startup feedwater system. The event is failure of the
system to continue to operate. Mitigation of the event is identical to the loss of main feedwater
event, as modeled in the at-power PRA model, except for removing credit for the auxiliary or
startup feedwater pump that failed and initiated the event.

Loss of Offsite Power: E.',nt mitiga'inn i Ad ntC11 to # d , ,11 1 P,,a .. ... . .. 3

SG Tube Rupture: .- ti"rlAmoe.

Secondary Side Breaks: li • A)ionisidentidi .. ... .... - 1
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The safety injection system included in the at-power PRA model is used for the POS 3 and POS
5 models, modified to remove the accumulators which have been isolated, and the automatic
start of the system in response to the event disabled. Operator action is required to manually
start the safety injection system from the control room in these plant operating states.
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POS 4: Plant Response Model

In POS 4, the RCS pressures and temperatures are significantly reduced compared to POS 3. The
secondary side conditions have also been significantly reduced. Therefore, the LOCA events, including
RCP seal LOCAs, SG'R, and secondary side breaks are no longer applicable. The reactor trip breakers
remain open so rod withdrawal is not a possible event. Core cooling has been switched to the RHR
system (shutdown cooling). Due to this switchover, loss of inventory events are important. In addition,
the loss of decay heat removal event is now related to the RHR. system. Also, like POS 2 and POS 3,
signals for safety injection and steamline isolation arc blocked, therefore, operator actions are required to
start equipment to mitigate a number of the potential events. Finally, cold overpressurization needs to be
considered.

The at-power plant PRA model is no longer applicable due to the significant changes in the operating
temperature and pressure on both the primary and secondary sides, available systems, and the events that
can occur. The initiating events that need to be considered are listed on Table 6-6. Each is listed below
with explanatory notes.

" Loss of Inventory: Loss of inventory events are associated with alignment issues when
transferring to RHR (shutdown) cooling. These events can be divided between isulable events
and non-isolable events. If the leak is not isolablc or if isolation fails, then high pressure
injection. via Sllcharging, is required followed by recirctulation. If isolation is successful, then
high pressure injection is required to make up for the inventory lost prior to the leak being
isolated. Decay heat removal is also required.

& Loss of Decay Heat RIemoval: Loss of decay heat removal events are primarily loss of RHIR
events. These can occur during the switchover from AFW cooling to RHR cooling or from
failure of the RHI-R system. Mitigation of the event depends on the availability of the AFW
system. SG cooling credits the MD AFW pumps, but not the TID AFW pump due to the reduced

secondary side pressure. IfAFW is not available, then feed and bleed .... ... .... u I C
•-e~ gaý 1 pat;t .... eo; .... :-. ....... tr,.,,' ,.,-;, k _. 0

rzci~chtiowpz~Jz. Jtl LLe I ~ -
fe. ~ f ee&J,- c4 P4f11 tsjmocltIJ.

" Loss of Offsite Power: The causes of loss of offsite power events in P0S 4 are similar to these
events that occur when at-power. The consequences are different in that RCP seal LOCAs arc no
longer an issue, but the TD AFW pump is not available for decay heat removal. In addition, the
lower decay heat level provides additional time for recovery from the event. For event
mitigation, recovery of offsite power is initially addressed, and if successful, is followed by decay
heat removal equipment. If offsite power recovery fails, then the availability of decay heat
removal mitigating systems with power from the EDGs is addressed. Decay heat removal can be
provided by the RI'IR system, AFW systems (MD pumps only), or by feed and bleedowth-e.
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Cold Overpressurization: Mitigation of cold overprcssurc events requires the operators to control
charging and letdown. If this is not successful, then pressure relief via a pressurizer PORV or a
RHR relief valvc is neccssary. Following successful pressure relief, the pressurizer PORV or a
RHR relief valve is required to re-closc. If it does not reclose, a loss of inventory event occurs.
This modcl does not address mitigation of the possible loss of inventory event, but 4aaerivey
assumes the event leads to core damage.

Boron Dilution: Thc high flux at shutdown alarm will indicate the event. The operators are
required to identify and tenninate the dilution source. If the dilution is not terminated, the
operator must initiate boration.

6.3.1.2 Time in Each Plant Operating State

The time spent in each POS is important to the calculation of initiating event probabilities. When shutting
the plant down due to Technical Specification requirements, the Technical Specifications control the
maximum length of time allowed in each mode.

If inoperable equipment is not restored to operable status, or the Required Actions and associated
Completion Times are not met, the Required Actions require that the unit be in Mode 3 in 6 hours and
Mode 5 in 36 hours. Based on this, the time spent in the POSs while shutting the plant down are provided
in Table 6-7.

The time spent in each 10S when returning to power is not controlled by the Technical Specifications, but
rather on the reason for the forced outage and satis[fing the applicable Technical Specifications prior to
returning to powcr operation. Information was collected from several Westinghouse NSSS plants for
startup times following a forced non-refuieling outagc. Table 6-7 provides a summary of the time in each
POS based on this information. Note that the times begin firom the time that the decision is made to
shutdown and do not include any time prior to the shutdown because the Completion Times associated
with the Required Actions to restore the equipment to operable status are not changing.

6.3.1.3 Initiating Event Probabilities

Table 6-8 provides a summary of the initiating event probabilities. Event probabilities are used, not
frequencies, since the risk metric being used (core damage) is determined on a shutdown basis, not a
yearly basis. The core damage probability (CDP) can be converted to a CDF by multiplying the CDP by
the number of shutdowns per year. The event probabilities for each POS :are determined by multiplying
the event frcquencics by the time in the POS. Additional information on each initiating event probability
is provided in the following:

0 Large LOCA: In POS 1, POS 2, POS 6, and POS 7 the at-power frequency is used. In POS 3
and POS 5 the RCS pressure is significantly reduced compared to at-power, therefore, the
frequency is reduced by a factor of 20, based on Reference 4. The at-power initiating event
frequency is 5.OE-06/yr.
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Table 6-7 Summary of the Time Spent in the Plant Operating States

Plant Operating Time in the Plant
State Operating State Justification

7 hours POS I covers the transition out of Mode 1, through Mode 2, and
into Mode 3. The Technical Specification Required Actions require
that this be completed in 6 hours. An additional 1 hour was added
to prepare for the shutdown.

2 3 hours POS 2 covers the mid part of Mode 3 (also viewed as transitioning
from the upper end of Mode 3 to the lower end of Mode 3). It is
assumed that Mode 4 will be entered in 13 hours. This results in
6 hours (13 hours - 7 hours) to go from the tupper end of Mode 3 to
the upper end of Mode 4. Assuming that half this time is used to
transition from the upper end of Mode 3 to the lower end of
Mode 3, the time in POS 2 in 3 hours.

3 3 hours POS 3 covers the lower end of Mode 3 to the upper end of Mode 4.
Following the logic presented in POS 2, half the time to go from

.,AioJ• s") Mode 3 to Mode 4 (6 hours) is assigned to POS 3,

4 (shutdown) 24 hours POS 4 (shutdown) covers the transition through Mode 4 to Made 5.
Since the Technical Specification Required Actions require Mode 5
to be entered in 36 hours, and an additional 1 hour was added to
prepare for the shutdown. the time in this POS is 37 - 7 - 3 - 3 -
24 hrs.

4 (startup) 46 hours POS 4 (startup) covers the transition fromr Mode 5 to Mode 4. As
discussed in Section 6.3.1.2.46 hrs is based on plant operating
experience.

5 19 hours POS 5 covers the transition from Mode 4 to the lower end of
Mode 3. As discussed in Section 6.3.1.2, 19 hrs is based on plant
operating experience.

6 52 hours POS 6 covers the middle part of Mode 3 (also viewed as moving
from the lower end of Mode 3 to the upper end of Mode 3). As
discussed in Section 6.3.1.2, 52 hrs is based on plant operating
experience.

7 39 hours POS 7 covers the upper end of Mode 3, through Mode 2, and the
transition through Mode I to power operation. As discussed in
Section 6.3.1.2, 39 hrs is based on plant operating experience.

.€,-,, A4 r.

Ir PS; Tr,;l consVujI'e., d

3
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Table 6-8 Summary of Initiating Evcnt Probabilities for Each POS .1

Initiati Event Probabilities

Initiating Event POS I POS 2 POS 3 L. ý POS 4 POS 5 POS 6 POS 7

Pt' E-aqLarge LOCA 4.0E-09 I 1.7E-09 8.6E-1 1 NA 5.4E-1O 3.OE-0S I 2.2E.08
Medium LOCA 3.2E-08 1,4E-08 6.9E-10 NA 4.3E-09 2,4E-07 1.8E-07 i 5_-o0

Small LOCA 2.4E-06 1.0E-06 5.1E-08 NA 3.3E-07 1.8E-05 1.3E-05 ___._-___7

]nterfacing Systems LOCA 1.I E-09 4.7E- 10 4.7E- 10 NA 3,OE-09 .1 E-09 6.1E-09 '7",G 5-01

Reactor Vessel Rupture 8.0-!l I 3.4E- I1 34E-I I NA 2.2E-10 5.913-10 4.5E-I 0 sr. (4 E-/0

Loss of Inventory NA NA NA 1,4E-04 NA NA NA -IVA
RCP Seal LOCAs' 9.6E-07 + FT 4. 1 E-07 + FT NA NA NA 7.1E-06 + FT 5.3E-06 + FT AA

Loss of Feedwater Control3 6.8E-02 + FT NA NA NA NA NA 8.8E-02 + FT AMA
Loss of Decay Heat Removal NA FT7 FT2 FT2  FT2  FT2  NA FT 2
Loss of Offsite Power 2.OE-05 8.5E-06 8.5E-05 2.0E-04 5.4E-05 1.5E-04 1.I E-04 I,qEGq
Cold Overpressurization NA NA NA 1.5E-03 NA NA NA AJA

SG Tube Rupture 2.2E106 9.31-07 9.3 E-07 NA 5.9E-06 1.6E-05 1.2E-05 x '&.. .
Secondary Side Breaks
* Inside containment 5.7E-06 2.52-06 2.5E-06 NA 1.6E-05 4.3E-05 3.2E-05
* Outside containment 5.71-06 2.5E-06 2.5E-06 NA 1.6E-05 4.3E-05 3.2E-05 L1.,.o-or

Boron Dilution Note 4 NA NA 4.2 E-03 NA NA Note 4 Al'
Rod Withdrawal 7.9E-05 . NA NA NA NA NA 4.4E-04

A

Notes:
I. RCP Seal LOCAs are caused by loss oFCCW and lossofSw events, in addition to several floDding events that lead to degraded CCW and SW. The numerical values are

the JE probability due to flooding events. The FT indicates that Fault tree evaluations are used to delcrmine the IE probability for Ihe loss of CCW and loss ol'SW revents.
This evaluation is done as part oF the model quantification.

2. The FT indicates that fault tree evaluations are used to detennine lhe 11 probability lbr the loss of decay heat removal events. This evaluation is done as part of the model
quantification.

3. The loss of AFW is modeled as an initiating event for the time in the POS after AFW has been initiated. Fault tree evaluations are used to determine the IE probability.
4. Boron dilution IE probability is included in the rod withdrawal probability,
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* Medium LOCA: In POS 1, POS 2, POS 6, and POS 7 the at-power frequency is used. In POS 3
and POS 5 the RCS pressure is significantly reduced compared to at-power, therefore, the
frequency is reduced by a factor of 20, based on Reference 4. The at-power initiating event

frequency is 4.OE-05/yr.

* Small LOCA: In POS 1, POS 2, POS 6, and POS 7 the at-power frequency is used. In POS 3
and POS 5 the RCS pressure is significantly reduced compared to at-power, therefore, the
frequency is reduced by a factor of 20, based on Reference 4. The at-power initiating event
frequency is 3.OE-03/yr.

Interfacing Systems LOCA: In POS 1, POS 2, POS 3, POS 5, POS 6, and POS 7 the at-power
frequency is used. The at-power initiating event frequency is 1.36E-06/yr.

Reactor Vessel Rupture: In POS 1, POS 2, POS 3, POS 5, POS 6, and POS 7 the at-power
frequency is used. The at-power initiating event frequency is, 1.OE-07/yr.

Loss of Inventory: This event is only applicable in POS 4. Based on Reference 4, the loss of
inventory events are divided into three categories with the noted initiating event frequencies:

HLOCA - an event that results from an inadvertent transfer of reactor coolant out of the RCS
IE frequency = 7.OE-03/yr

JLOCA - an event that occurs in a system connected to the RCS

IE Frequency = 8.OE-03/yr

KLOCA - an event that results from a maintenance activity
IE frequency = 3.OE-03/yr

The total IE frequency is 1.8E-02/yr. The event probability is then determined by factoring in the
length of time in POS 4.

RCP Seal LOCAs: These are events that occur primarily due to a failure of seal cooling, such as,
loss of CCW, loss of SW, and loss of offsite power. In addition, flooding events that are the result

of breaks in the CCW or SW system can also result in RCP seal LOCAs due to loss of seal
cooling. Loss of offsite power is addressed as a separate initiator and is discussed further below.

The total CCW flooding frequency is 9.9E-04/yr and the total SW flooding frequency is
2.1 E-04/yr. The event probabilities are then determined by factoring in the length of time for the

applicable POS (POS 1, POS 2, POS 6, POS 7).

The IE frequencies for the loss of CCW and loss of SW events are determined from fault tree

evaluations in the model quantification. The component operating times in these fault trees are
changed as required for the time in the POS.
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Loss of Feedwater Control: This event is applicable in POS 1 and POS 7 only. It considers
reactor trips caused by loss of feedwater during the power reduction (POS 1) and power
ascension (POS 7). Section 8.4 of Reference 5 provides a value for the probability of a reactor
trip during a shutdown as 0.068 and the probability of a reactor trip during a startup as 0.088.

Loss of Decay Heat Removal: This event is applicable in all the POSs. In POS 1 and POS 7 it is
considered part of the Loss of Feedwater Control event or the loss of AFW after AFW is initiated.
In POS 2, POS 3, POS 5, and POS 6 it is considered loss of auxiliary feedwater. In POS 4 it is
considered loss of RHR. The IE frequencies for the loss of AFW and the loss of RHR are
determined from fault tree evaluations in the model quantification.

Loss of Offsite Power: In POS 1, POS 2, POS 3, POS 5, POS 6, and POS 7 the at-power IE
frequency is used. The at-power IE frequency is 2.5E-02/yr. In POS 4 the events in Reference 6
were reviewed and an IE frequency determined. This frequency was similar to the 2.5E-02/yr
value for the at-power LOSP event, therefore, the IE probability for POS 4 was also based on the
2.5E-02/yr value.

Cold Overpressurization: This event only applies to POS 4. References 4 and 7 were reviewed to
determine an appropriate frequency. Reference 7 was usedsince it provided a higher value of
1.8E-01/yr.

SG Tube Rupture: In POS 1, POS 2, POS 3, POS 5, POS 6, and POS 7 the at-power frequency is
used. The at-power initiating event frequency is 2.7E-03/yr.

Secondary Side Breaks Inside and Outside Containment: In POS 1, POS 2, POS 3, POS 5,
POS 6, and POS 7 the at-power frequency is used. The at-power initiating event frequency is
7.2E-03/yr.

Rod Withdrawal: This event is only considered in POS 1 and POS 7. For POS 1 and POS 7, it is
combined with the Boron Dilution initiating event and modeled as a positive reactivity insertion

.event with the at-power IE frequency of 9.9E-02/yr.

Boron Dilution: For POS 1 and POS 7, it is combined with the Rod Withdrawal initiating event,
and modeled as a positive reactivity insertion event with the at-power IE frequency of 9.9E-02/yr.
For POS 4, Boron Dilution is modeled by itself with a frequency of 6.OE-05/hr based on
Reference 4.

6.3.1.4 System Unavailabilities

System models for a typical Westinghouse NSSS plant were included in the model. As noted in
Section 6.3.1, the base PRA model includes unavailability models for the following system
configurations:

* AFW system - two MD pumps and one TD pump
* ECCS - two train system with each train including a high head and low head subsystem
* RPS- SSPS
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* SW- two train system

* CCW - two train system
* Electrical power system - a two train system with one EDG per train

All system unavailabilities die to test and maintenance activities that arc typically included in the

at-power PRA model were eliminated. When a plant is starting up or shutting down, thc specific plant

• configuration is modeled. The availability of components is known. Thcrcrorc, all component

unavailability related to testing and maintenance activities were removed from the model.

6.3.1.5 Operator Actions

Operator actions and human error probabilities are key parameters for mitigating events in the transition

states, particularly after blocking the automatic signals. Safety injection and sicamline isolation signals

are blocked in POS 2 and 3. Safety injcction, stcamline isolation, and AFW start signals are blocked in

POS 4. For mitigation of several events, conscecutive dcpcndent operator actions arc required.

Dependencies between operator actions arc addressed and accounted for as necessary.

6.3.2 Model Quantification

The base core damage probability results from quantifying the POS models are provided on Table 6-9.

These results assume all the equipment is available, that is, no equipment is out of service or inoperable

and all the utnavailabilities in the model Ior test and maintenance are set to zero. Based on this, the core

damage probabilities for Iransitioning to and returning from Mode 4 (POS 3) and to and from Mode 5

(POS 4) are:

* CDI' (transition to and from POS 3/Mode 4) = 4%49G-"& 6. C A E-0

* CDP (transition to and from POS 4/Mode 5) = ý•r- ,,2 E5 019

There is a •rg::ke' increase in CDP with the additional transition required to aehicve Mode 5 as

opposed to Mode 4. This is related to the risk associated with the transition From SG cooling to the

.shutdown (RI-HR) cooling and operator actions being required to initiate event mitigation equipment. The

key initiating event is loss of RHR cooling with operator failure to establish alternate cooling.
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6-•9 Core Damage Probability Results by Plant Operating State

P CDP Time in POS (hours) CDP/ r in POS
1 • . 2.1 BE-07 7 3.11 E-08

2 -'-6-07 ,-- 5.53E-08

3 7.09E-0,• , 3 2.36E-08

4 7.21 ' . 70 1-0313-07

5 ,ý 79E-07 2.62E-08

6 3.30E-06 52 ____6.35E-08

71.26E-06 39

Since the primary objective of this analysis is to identify the appropriate endstatc, Mode 4 or Mode 5, an
cxamination of the initiating event contributors to core damage for each of thcsc endstates provides
relevant insights. This information is provided on Table 6-10. The values in this table arc given as core
damage probabilities based on the plant remaining in the POS for the time indicated in Table 6-9 with all
systems available. The following is concluded:

Ajs,-tinf for. forth: .iff. . ... in ii PninIWe core damage probability in Mode 5 (POS 4)

is more than/timies greater than that for Mode 4 (POS 3).

The largest initiating event contributor in either mode is a loss of decay heat removal. In Mode 4
the plant is using AFW for removal of decay heat and the event is initiated by a failure of the
operating pump. The other motor-driven pump and the turbine-driven AFW pump arc available.
In Mode 5 the plant is using the RIR system for decay heat removal. Included in this initiating
event is the switchovcrfroin SG (AFW) cooling to shutdown (RHR) cooling. All actuations of
mitigating systems are by operator actions and the turbine-driven pump is not available.

Small LOCAs or loss of inventory events are larger risk contributors in Mode 5 than in Mode 4.
In Mode 5, loss of inventory events can be initiated by the aligmnent change from SG cooling to
shutdown cooling. Event mitigation relies on operator actions in both endstates.

"*.T.• _lo~r nFnlhitt pn,,,zr c'. zat i'r -lka I~ro~r ridk cnntrihi,t,,r in *erie 5 tb.=.n in Mode I. Q•

.~u.II~t Jmoroce r tat i Moe Ithz te.;1 Jri'Vet PULI is aia~bie LUI CVC11L uIliuatncn,1
-b ,t-not-n-Mode-rr---.

Based on these quantitative results, it is concluded that Mode 4 is preferred over Mode 5 as the cndstatc.
The initiating event contributions for POS 3 and POS 4 in Table 6-9 are shown in Table 6-10. The top
100 cutsets for the POS 3 and POS 4 quantifications are presented in Appendix A. A sensitivity case that
examines the time duration for POS 4 is presented in Section 6.5.
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Table 6-9 Care Damage Probability Results by Plant Operating State

Core Damage Probabilityi OS Tinme in POS (hours).

Cooldown to POS 3 Cooldown to POS 4

1 2.1 8E-07 2.18E-07 7

2 1 .66E-07 1.66E-07 3

3 5.95E-07 7.09E-O8 49 (cooldown to POS 3)

3 (Cooldown to POS 4)

4 NA 4.03E-06 70

5 4.79E-07 4.79E-07 19

6 3.30E-06 3.30E-06 52

7 1.26E-06 1.26E-06 39

Total 6.02E-06 9.52E-06
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"TLe 6-10 Summary of Initiating Event Contribution for POS 3 and POS 4

Core Damage Probabilit

POS 3 (Mode 4) S 4 (Mode 5)
Init Event Endstnte Endstate

Loss of Decay [leat Removal/R , 63.4% 71.8%

Loss of Offsite Power e %.7 10.1%

Small LOCA/Loss of Inventoryn 5.7% 13.6%

SG Tube Rupture 9.4% NA

Secondary Side Break Outside Contain9 t " .5% NA

Secondary Side Break Inside5rainmcnt 5.0%3 NA

Interfacing Systems L5"A/ 0.1% NA

Reactor Vesscl pture <0.1% NA

Cold Ovrssure NA " , I%

BO n Dilution NA 4.4%

6.4 EVALUATION OF TECHNICAL SPECIFICATION REQUIRED ACTION
EN DSTATES

This section provides an evaluation of each Technical Specification for which the cndstate is proposed to
be changed from Mode 5 to Mode 4. The Technical Specifications are listed in numerical order by
Specification numbcr as contained in NUREG-1431 (Reference 3). Qualitative and quantitative
evaluations are presented to support the endstate change from Mode 5 to Mode 4.

Quantitative evaluations are performed if the components/systems are modeled in the POS risk models
described in Section 6.3. In the quantitative evaluation, specific components/systcms are modeled as
inoperable in the POS risk models and the conditional CDP for each applicable POS is calculated. The
risk models for POS 5, 6, and 7 model the restart of the unit after the inoperable equipment has been
restored to operable status, therefore, the CDPs for these POSs are not requantified. The risk calculation
results are presented - ,c in describing the results, the
total CDP representing a cool down to POS 4 (Mode 5) and startu ared to the total CD

representing a cool down to POS 3 (Mode 4) and startup. 4-,. . +t" Eo5 3 P05,

6.4.1 Technical Specification 3.3.2 - Engineered Safety Features Actua ton
(ESFAS) Instrumentation

The ESFAS instrumentation initiates necessary safety systems, based on the values of selected unit
parameters, to protect against violating core design limits and the RCS pressure boundary, and to nitigate
accidents. There arc numerous ESFAS function LCOs. For this Technical Specification, each function is
addressed separately.
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,'able 6-10 Summary or Initiating Event Contribution for POS 3 and POS 4

Core Damage Probability

POS 3 (Mode 4) POS 4 (Mode 5)
Initiating Event Endstate Endstate

Loss of Decay Heat Removal/RHR 30.4% 57.9%

Loss of Offsite Power 23.1% 17.5%r

Small LOCA/Loss of Inventory 11.1% 16.7%

SG Tube Rupture 18.2% NA

Secondary Side Break Outside Containment 5.0% NA

Secondary Side Break Inside Containment 9.8% NA

Interfacing Systems LOCA 0.2% NA

Reactor Vessel Rupture 0.1% NA

Cold Overpressure NA <0. 1%

Boron Dilution NA 7.9%
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Function 1. a. Safety Injection - Manual Initiation

Description

The safety injection system provides two primary functions:

1. Primary side water addition to ensure maintenance or recovery of reactor vessel water level
(coverage of the active fuel for heat removal, clad integrity, and for limiting the peak clad
temperature to _< 2200'F), and

2. Boration to ensure recovery and maintenance of shutdown margin (keff < 1.0).

These functions are necessary to mitigate the effects of high energy line breaks (HELBs) both inside and
outside of containment. The SI signal is also used to initiate other functions (e.g., reactor trip).

The operator can initiate both trains of safety injection at any time from the control room by pushing one
of two push buttons. This action will cause actuation of all components in the same manner as any of the
automatic actuation signals.

Limiting Condition for Operation

Two channels shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel inoperable.

Current Required Action Endstate

The current endstate for Required Action B.2.2 is Mode 5. Specifically, the inoperable channel must be
restored to operable status within 48 hours, or the unit must be in Mode 3 in 54 hours and Mode 5 in

84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2.2 to be in Mode 4 in 60 hours if the inoperable channel or
train is not restored to operable status in 48 hours.
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Basis for Proposed Change

The risk models described in Section 6.3.1 include automatic actuation of safety injection and manual
actuation of the equipment, however, credit is not taken for the manual initiation of safety injection.
Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one channel is inoperable, the other channel is available for the operator to initiate sarety injection. If
the operator is shutting down the unit because of an inoperable channel, there will be a heightened
awareness that this protection feature is not fully operational. The operators can be expected to be
prepared to address a unit transient requiring safety injection with one channel inoperable. A coot down
to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core
cooling is available via RHR, there is increased time for operator actions, and there is a lower overall risk
than proceeding to Mode 5 as demonstrated in Section 6.3.2. The LERP in Mode 4 would be reduced due
to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one channel is inoperable, the other channel is available for the operator to initiate safety injection. 4n-- ,

- fctty-•r.;z'ztiezqn:!ipme.,,. Placing the unit in Mode 5 does not increase the instrumentation available for
event mitigation. Therefore, sufficient defense-in-depth is maintained when the endstalc is changed from
Mode 5 to Mode 4. T..ae_ L4ii be a- k'ld-1OJ O 4-Or VLWJU-A C t14w4 1

Function 1. b. Safety Injection - Automatic Actuation Logic and Actuation Relays

Description

The general description Ls the same as that presented for Function I. a., Safety Injection - Manual
Initiation.

There are two trains fbr automatic actuation. In Mode 4 adequate time is available to manually actuate
required components in the event of a design basis accident, however, because of the large number of
components actuated, actuation is simplified by the use of the manual actuation push buttons. Automatic
actuation logic and actuation relays must be operable in Mode 4 to support system level manual initiation.

Limiting Condition for Oncration

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.
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Condition Reouiring Entry into Actions or a Unit Shutdown

One train inoperable.

Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in

60 hours.

Proposed Required Action and Endstate

Revise the endstaie for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not

restored to operable status in 24 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 model the block of the automatic SI signal for POSs 2, 3, 4, 5,

and 6. Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one train is inoperable, the other train is available to initiate safety injection. In addition, if the operator

is shutting down the unit because of an inoperable train, there will be a heightened awareness that this
protection feature is not fully operational. The operators would be prepared to address a unit transient

requiring safety injection knowing that manual initiation may be required. In this case, the operator will
have both manual channels available. A cool down to Mode 4 leaves the unit in a state in which transients

progress slower than at power, backup core cooling is available via RIIR, there is increased time for
operator actions and mitigation strategies, and there is a lower overall risk than proceeding to Mode 5 as

demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of
radionuclide inventory in the RCS, the slower nature or severe accident event progression, and increased

time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

if one train is inoperable, the other rain is available to initiate safety injection. In addition,-4e two-. •t C•'1 ,--o r
channels of manual actuation al 1 .;r 3e epesroe,,, tperform the function. Placing the unit in
Mode 5 does not increase the instrumentation available for event mitigation. Therefore, sufficient

defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

Function 2. a. Containment Spray - Manual Initiation

Description

The containment spray system provides three primary functions:

I. Lowers containment pressure and temperature after a HELB in containment,
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2. Reduces the amount of radioactive iodine in the containment atmosphere, and.

3. Adjusts the pH of the water in the containment recirculation sump after a LOCA.

These functions are necessary to:

*, Ensure the pressure boundary integrity of the containment structure,

* Limit the release of radioactive iodine to the environment in the event of a- failure of the
containment structure, and

* Minimize corrosion of the components and systems inside containment following a LOCA.

The operator can initiate containment spray at any time from the control room by simultaneously
actuating two containment spray actuation switches in the same train. Because an inadvertent actuation of
containment spray could have undesirable consequences, two switches must be actuated simultaneously.
There are two sets of two switches in the control room. Simultaneously actuating the two switches in
either set will start both trains of containment spray.

Limitinu Condition for Operation

Two channels per train and two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel or train inoperable.

Current Required Action Endstate

The current endstate for Required Action B.2.2 is Mode 5. Specifically, the inoperable channel or train
must be restored to operable status within 48 hours, or the unit must be in Mode 3 in 54 hours and Mode 5
in 84 hours.

Proposed Required Action. and Endstate

Revise the endstate for Required Action B.2.2 to be in Mode 4 in 60 hours if the inoperable channel or
train is not restored to operable status in 48 hours.

WCAP- 16294-NP
6495-NP.doc-083105

August 2005



WCAP-16294-NP-A, Rev. 1, Appendix E-70

6-36

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on evaluating the core damage probability. The
containment spray system does not have a significant impact on the core damage probability for the plant
operating states modeled as described in Section 6.3. This is confirmed by the results in Table 6-13.
Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one channel or train is inoperable, the other train is available for the operator to initiate containment
spray. If the operator is shutting down the unit because of an inoperable channel or train, there will be a
heightened awareness that this protection feature is not fully operational. A cool down to Mode 4 places
the unit in a state in which transients progress slower than at power, backup core cooling is available via
RHR, there is increased time for operator actions, and there is a lower overall risk than proceeding to
Mode 5 as demonstrated in Section 6.3.2. The LERP in Mode 4 would be small due to the lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression due to lower
temperatures and pressures, and the corresponding increased time for operator actions and mitigation
strategies if an event were to occur.

Defense-in-Depth Considerations

Ifone channel or train is inoperable, the other train is available for the operator to initiate containment
spray. in additiien, Hie two r'Fains ofnamtemati. met~tain iegie-afe-required to4ba operaic torppi cu dre
,-t,,ti,ýl cf .•ztaime,_' spray -ej[p,,-rk Placing the unit in Mode 5 does not increase the

instrumentation available for event mitigation. In addition, the containment, containment isolation valves,
containment spray system, and containment cooling system are required to be operable in Mode 4.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4. 6~~~.l e. at ktý1ke Ort^ýoJýa eLQ.Y~e_

Function 2. b. Containment Spray -Automatic Actuation Logic and Actuation Relays

Description

The general description is the same as that presented for Function 2. a., Containment Spray - Manual
Initiation.

There are two trains for automatic actuation. In Mode 4 adequate time is available to manually actuate
required components in the event of a design basis accident, however, because of the large number of
components actuated, actuation is simplified by the use of the manual actuation push buttons. Automatic
actuation logic and actuation relays must be operable in Mode 4 to support system level manual initiation.

Limitine Condition for Operation

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.
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Condition Requiring Entry into Actions or a Unit Shutdown

One train inoperable.

Current Required Action Endstate

The current endslatc for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in
60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.

Basis for Proposed Chanue

The risk models described in Section 6.3.1 are based on evaluating the core damage probability. The
containment spray system does not have a significant impact on the core damage probability for the plant
operating states modeled as described in Section 63. This is confirmed by the results in Table 6-13.
Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one train is inoperable, the other train is available to initiate containment spray. In addition, if the
operator is shutting down the unit because of an inoperable train, there will be a heightened awareness
that this protection feature is not fully operational. The operators would be prepared to address a unit
transient requiring containment spray knowing that manual initiation may be required. In this case, the

operator will have both manual Irains available. A cool down to Mode 4 leaves the unit in a state in which
transients progress slower than at power, backup core cooling is available via RHR, there is increased
time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LEIP, in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event were to occur.

Deuense-in-Depth Considerations

If one train is inoperable, the other train is available to initiate containment spray. In addition,4le4. "l'•.t &,p
two trains for manual initiation ._•a.z1 .- Z e.., ý .". c.po. _ ,hlt, ... containment spray

equipment. Placing the Unit in Mode 5 does not increase the instrumentation available for event
mitigation. In addition, the containment eonta inment isolation valves, containment spray system, and
containment cooling system are -- q: .L j ý.,L ur MudkA4 Therefore, sufficient defense-in-depth
is maintained when the endstate is changed from Mode 5 to Mode 4.
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Function 3. a (1) Containment Isolation, Phase A Isolation, Manual Initiation

Description

Containment Isolation provides isolation of the containment atmosphere, and all process systems that
penetrate containment, from the environment. This function is necessary to prevent or limit the release of
radioactivity to the environment in the event of a large break LOCA.

There are two separate Containment Isolation signals, Phase A and Phase B. Phase A isolation isolates all
automatically isolable process lines, except CCW, at a relatively low containment pressure indicative of
primary or secondary system leaks. Phase A containment isolation is actuated automatically by SI, or
manually via the automatic actuation logic. All process lines penetrating containment, with the exception
of CCW, are isolated.

Manual Phase A Containment Isolation is accomplished by either of two switches in the control room.
Either switch actuates both trains. Note that manual actuation of Phase A Containment Isolation also
actuates Containment Purge and Exhaust Isolation.

Limiting Condition for Operation

Two channels shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel inoperable.

Current Required Action Endstate

The current endstate for Required Action B.2.2 is Mode 5. Specifically, the inoperable channel must be
restored to operable status within 48 hours, or the unit must be in Mode 3 in 54 hours and Mode 5 in
84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2.2 to be in Mode 4 in 60 hours if the inoperable channel or
train is not restored to operable status in 48 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on core damage probability and do not model
containment isolation. Therefore, a qualitative evaluation is performed for this proposed endstate change.
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If one channel is inoperable, the other channel is available for the operator to initiate containment
isolation. If the operator is shutting down the unit because of an inoperable channel, there will be a
heightened awareness that this protection feature is not fully operational. The operators would be
prepared to address a unit transient requiring containment isolation with one channel inoperable. A cool
down to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core
cooling is available via RHR, there is increased time for operator actions, and there is a lower overall risk
than proceeding to Mode 5 as demonstrated in Section 6.3.2. The LERP in Mode 4 would be reduced due
to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident even*t
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one channel is inoperable, the other channel is available for the operator to ipitipia containmcnt
isolation. In addition, the two trains of automatic actuation logic are rog.t r-d t9 Lt. oj'roo• lc t• :upp.rt
theaoawati,,-rirufontainment isolation equipment. Placing the unit in Mode 5 does not increase the
instrumentation available for event mitigation. In addition, the containr eot, containment isolation valves,
containment spray system, and containment cooling system are r-eq a ;tr ve bprata e i vW u •--K.

Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4.

Function 3. a (2) Containment Isolation, Phase A Isolation, Automatic Actuation Logic and
Actuation Relays

Description

The general description is the same as that presented for Function 3. a (I), Containment Isolation, Phase A
Isolation, Manual Initiation.

There are two trains for automatic actuation. In Mode 4 adequate time is available to manually actuate
required components in the event of a design basis accident, however, because of the large number of
components actuated, actuation is simpli fled by the use of the manual switches. Automatic actuation
logic and actuation relays must be operable in Mode 4 to support system level manual initiation.

Limiting; Condition for Operation

Two trains shall be operable.

Applicability

Modes 1,2, 3, and 4.

Condition Reqniriug Entry into Actions or a Unit Shutdown

One train inoperable.
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Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in
60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.

Basis for Proposed Chance

The risk models described in Section 6.3.1 are based on core damage probability and do not model
containment isolation. Thcrefore, a qualitative evaluation is performed for this proposed endstate change.

If one train is inoperable, the other train is available to initiate containment isolation Phase A. In addition,
if the operator is shutting down the unit because of an inoperable train, there will be a heightened
awareness that this protection feature is not fully operational. The operators would be prepared to address
a unit transient requiring containment isolation knowing that manual initiation may be required. In this
case, the operator will have both manual channels available. A cool down to Mode 4 leaves the unit in a
state in which transients progress slower than at power, backup core cooling is available via RHR, there is
increased time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as
demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression, and increased
time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one train is inoperable, the other train is available to initiate containment isolation Phase A. In addition,
the two channels of manual actuation arc rm; to perform the function. Placing the unit
in Mode 5 does not increase the instrumentation available for event mitigation. In addition, die
containment, cQntainment isolation valves, containment spray system, and containment cooling system
arc r•upi• ta, ,, . bl in Mad.4- Therefore, sufficient defense-in-depth is maintained when the
endstate is changed from Mode 5 to Mode 4.

Function 3. b (1) Containment Isolation, Phase B Isolation, Manual Initiation

Description

Contanment Isolation provides isolation of the containmcnt atmosphere, and all process systems that
penetrate containment, from the environment. This function is necessary to prevent or limit the release of
radioactivity to the environment in the event of a large break LOCA.
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The Phase B signal isolates CCW. Manual Phase B containment isolation is accomplished by the same
switches that actuate containment spray. When the two switches in either set are actuated simultaneously,
Phase B containment isolation and containment spray will be actuated in both trains.

Limiting Condition for Operation

Two channels per train and two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel or train inoperable.

Current Required Action Endstate

The current endstate for Required Action B.2.2 is Mode 5. Specifically, the inoperable channel must be
restored to operable status within 48 hours, or the unit must be in Mode 3 in 54 hours and Mode 5 in
84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2.2 to be in Mode 4 in 60 hours if the inoperable channel or
train is not restored to operable status in 48 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on core damage probability and do not model
containment isolation. Therefore, a qualitative evaluation is performed for this proposed endstate change.
The manual actuation of containment isolation Phase B uses the same switches and logic as containment
spray. The bases for the proposed change provided for Function 2. a., Containment Spray - Manual
Initiation, and for Function 3. a (1), Containment Isolation, Phase A Isolation, Manual Initiation, also
apply to the manual initiation of containment isolation Phase B.

Defense-in-Depth Considerations

The defense-in depth considerations provided for Function 2. a., Containment Spray - Manual Initiation,
and for Function 3. a (1), Containment Isolation, Phase A Isolation, Manual Initiation, also apply to the
manual initiation of containment isolation Phase B.

WCAP- 16294-NP August 2005
6495-NP.doc-083105



WCAP-16294-NP-A, Rev. 1, Appendix E-76

-6-42

Function 3. b (2) Containment Isolation, Phase B Isolation, Automatic Actuation Logic and
Actuation Relays

Description

The general description is the same as that presented for Function 3. b (1), Containment Isolation,
Phase B Isolation, Manual Initiation.

There are two trains for automatic actuation. The same channels and trains used for actuating
containment spray are used for actuating containment isolation Phase B. Just as for containment spray,
the automatic actuation logic and relays are required to be operable to support the manual initiation of
containment isolation Phase B.

Limiting Condition for Operation

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One train inoperable.

Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in
60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 are based on core damage probability and do not model
containment isolation. Therefore, a qualitative evaluation is performed for this proposed endstate change.
The automatic actuation of containment isolation Phase B uses the same channels and logic as
containment spray. The bases for the proposed change provided for Function 2. b., Containment Spray -
Automatic Actuation Logic and Actuation Relays, and Function 3. a (2), Containment Isolation, Phase A
Isolation, Automatic Actuation Logic and Actuation Relays also apply to the automatic actuation of
containment isolation Phase B.
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Defense-in-Depth Considerations

The defense-in depth considerations provided for Function 2. b., Containment Spray - Automatic
Actuation Logic and Actuation Relays, and Function 3. a (2), Containment Isolation, Phase A Isolation,
Automatic Actuation Logic and Actuation Relays, also apply to the automatic actuation of containment
isolation Phase B.

Function 7. a. Automatic Switchover to Containment Sump, Automatic Actuation Logic and
Actuation Relays

Description

At the end of the injection phase of a LOCA, the RWST will be nearly empty. Continued cooling must be
provided by the ECCS to remove decay heat. The source of water for the ECCS pumps is automatically
switched to the containment recirculation sump. Switchover from the RWST to the containment sump
must occur before the RWST empties to prevent damage to the RHR pumps and a loss of core cooling
capability. For similar reasons, switchover must not occur before there is sufficient water in the
containment sump to support ESF pump suction. Furthermore, early switchover must not occur to ensure
that sufficient borated water is injected from the RWST. This ensures the reactor remains shut down in
the recirculation mode.

There are two trains for automatic actuation and the logic and actuation relays consist of the same features
and operate in the same manner as described for Function 1. b.

Limitingt Condition for Operation

Two trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One train inoperable.

Current Required Action Endstate

The current endstate for Required Action C.2.2 is Mode 5. Specifically, the inoperable train must be
restored to operable status within 24 hours, or the unit must be in Mode 3 in 30 hours and Mode 5 in
60 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2.2 to be in Mode 4 in 36 hours if the inoperable train is not
restored to operable status in 24 hours.
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Basis for Proposed Change

The risk models described in Section 6.3.1 do not include explicit modeling of two trains for this
function. Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one train is inoperable, the other train is available to initiate switchover to the containment sump. In
addition, if the operator is shutting down the unit because of an inoperable train, there will be a
heightened awareness that this protection feature is not fully operational. The operators would be
prepared to address a unit transient requiring safety injection and recirculation knowing that manual

initiation of the switchover from the RWST to the containment sump may be required. A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced

due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one train is inoperable, the other train is available to initiate switchover to the containment sump. In
addition, the operator can perform the switchover manually. Placing the unit in Mode 5 does not increase
the instrumentation available for event mitigation. Therefore, sufficient defense-in-depth is maintained
when the endstate is changed from Mode 5 to Mode 4.

Function 7. b and 7. c. Automatic Switchover to Containment Sump - Refueling Water Storage
Tank (RWST) Level - Low Low Coincident With Safety Injection, and RWST Level - Low Low
Coincident With Containment Sump Level - High

Description

During the injection phase of a LOCA, the RWST is the source of water for all ECCS pumps. A low low
level in the RWST coincident with an SI signal provides protection against a loss of water for the ECCS
pumps and indicates the end of the injection phase of the LOCA. Automatic switchover occurs only if the
RWST low low level signal is coincident with SI. This prevents accidental switchover during normal

operation.

In some units, additional protection from spurious switchover is provided by requiring a Containment
Sump Level - High signal as well as RWST Level - Low Low and SI. This ensures sufficient water is
available in containment to support the recirculation phase of the accident. A Containment Sump Level -
High signal must be present, in addition to the SI signal and the RWST Level - Low Low signal, to
transfer the suction of the RHR pumps to the containment sump.

The RWST has four level transmitters. Units with the containment sump level circuitry also have four

channels for the sump level instrumentation. The logic requires two out of four channels to initiate the
switchover from the RWST to the containment sump.
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Limiting Condition for Operation

Four channels shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

One channel inoperable.

Current Required Action Endstate

The current endstate for Required Action K.2.2 is Mode 5. Specifically, the inoperable channel must be
restored to operable status within [6] hours, or the unit must be in Mode 3 in [12] hours and Mode 5 in
[42] hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action K.2.2 to be in Mode 4 in 18] hours if the inoperable channel is
not restored to operable status in [6] hours.

Basis for Proposed Change

The risk models described in Section 6.3.1 do not include explicit modeling of four channels for this
function. Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one channel is inoperable, the other three channels are available to initiate switchover to the containment
sump In addition, if the operator is shutting down the unit because of an inoperable channel, there will be a
heightened awareness that this protection feature is not fully operational. The operators would be prepared
to address a unit transient requiring safety injection and recirculation knowing that manual initiation of the
switchover from the RWST to the containment sump may be required. A cool down to Mode 4 leaves the
unit in a state in which transients progress slower than at power, backup core cooling is available via RHR,
there is increased time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as
demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression, and increased
time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one channel is inoperable, the other three channels are available to initiate switchover to the containment
sump. The system redundancy is such that a single channel failure in addition to one channel being
inoperable will not defeat the initiation of switchover from the RWST to the containment sump. Placing the
unit in Mode 5 does not increase the instrumentation available for event mitigation. Therefore, sufficient
defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.
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6.4.2 Technical Specification 3.3.7 - Control Room Emergency Filtration System
(CREFS) Actuation Instrumentation

Description

The CREFS provides an enclosed control room environment from which the unit can be operated
following an uncontrolled release of radioactivity. During normal operation, the Auxiliary Building
Ventilation System provides control room ventilation. Upon receipt of an actuation signal, the CREFS
initiates filtered ventilation and pressurization of the control room.

The actuation instrumentation consists of redundant radiation monitors in the air intakes and control room
area. A high radiation signal from any of these detectors will initiate both trains of the CREFS. The
operator can initiate the CREFS at any time by using either of two switches in the'control room. The
CREFS is also actuated by a SI signal.

Limiting Condition for Operation

Two trains and [2] channels shall be operable.

Applicability

Modes 1, 2, 3, 4, [5, and 6], during movement of [recently] irradiated fuel assemblies.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled
in Westinghouse NSSS plant PRAs. Therefore, a qualitative evaluation is performed for this proposed
endstate change.
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If onc channel or train for one or more functions are inoperable, Required Action A. I requires the

operator to place one train of CREFS in emergency mode. If one or more functions with two channels or

two trains are inoperable, RequiredActions B.1.1 and B. 1.2 require the operator to place one or both
trains of CREFS in emergency mode. In the unlikely event that this does not occur,. the inoperable, Z, 1+kr•, o".. •Q.

equipment does not increase the likelihood of an initiating event. An independent initiating even ust

occur aiag--,, .ith ,eore.-• .g for radiation in the control room to be a concern. A cool down to Mode 4

leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RI-HR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced

due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event

progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

The system design provides redundancy and defense in depth from the multiple channels, trains, and

functions available to actuate CREFS. If one or two channels or trains in one or more functions are

inoperable, the Required Actions require one or both CREFS trains to be placed in the emergency

radiation protection mode of operation. This accomplishes the actuation instrumentation function and

places the unit in a conservative mode of operation. In the unlikely event that this is not accomplished
and Condition C is entered, the likelihood of an initiating event is not increased and placing the unit in
Mode 5 does not increase the instrumentation available for event mitigation. Thesystem design

maintains sufficient defense-in-depth when the endstate is changed from Mode S to Mode 4.

6.4.3 Technical Specification 3.3.8 - Fuel Building Air Cleanup System (FBACS)

Actuation Instrumentation

Description

The FBACS ensures that radioactive materials in the fuel building atmosphere following a fuel handling

accident [involving handling recently irradiated fueli or a LOCA are filtered and adsorbed prior to

exhausting to the environment. The system initiates filtered ventilation of the fuel building automatically
following receipt of a high radiation signal (gaseous or particulaic) or a SI signal. Initiation may also be

performed manually as needed from the main control room.

High gaseous and particulate radiation, each monitored by either of [two] monitors, provides FBACS

initiation. Each FBACS train is initiated by high radiation detected by a channel dedicated to that train.

There are a total of [twvo] channels, one for each train. Each channel contains a gaseous and particulate
monitor. High radiation detected by any monitor or an SI signal from the ESFAS initiates fuel building

isolation and starts the FBACS.

Limitine Condition for Operation

Two trains and [twoj channels shall be operable.
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Applicability

Modes 1, 2, 3, and 4 during movement of [recently] irradiated fuel assemblies in the fuel building.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Current Required Action Endstate

The current endstate for Required Action D.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action D.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Basis for Proposed Change

This system does not affect conditional core damage probability and is not modeled in the risk models
described in Section 6.3.1. FBACS is not typically modeled in Westinghouse NSSS plant PRAs.
Therefore, a qualitative evaluation is performed for this proposed endstate change.

If one channel or train for one or more functions are inoperable, Required Action A. 1 requires the
operator to place one train of FBACS in operation. If one or more functions with two channels or two
trains are inoperable, Required Actions B. 1.1 and B. 1.2 require the operator to place one train of FBACS
in operation or both trains in emergency mode. In the unlikely event that this does not occur, the
inoperable equipment does not increase the likelihood of an initiating event. An independent initiating
event (e.g., LOCA or fuel handling accident) must occur to require the operation of FBACS. A cool down
to Mode 4 reduces the likelihood of a LOCA, leaves the unit in a state in which transients progress slower
than at power, backup core cooling is available via RHR, there is increased time for operator actions and
mitigation strategies, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2.

Defense-in-Depth Considerations

The system design provides redundancy and defense in depth from the multiple channels, trains, and
functions available to actuate FBACS. If one or two channels or trains in one or more functions are
inoperable, the Required Actions require one or both FBACS trains to be placed in the emergency
radiation protection mode of operation. This accomplishes the actuation instrumentation function and
places the unit in a conservative mode of operation. In the unlikely event that this is not accomplished

and Condition C is entered, the likelihood of an initiating event is not increased and placing the unit in
Mode 5 does not increase the instrumentation available for event mitigation. The system design
maintains sufficient defense-in-depth when the endstate is changed from Mode 5 to Mode 4.
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6.4.4 Technical Specification 3.4.13 - RCS Operational Leakage

Description

Verifying RCS leakage to be within the LCO limits ensures that the integrity of the reactor coolant
pressure boundary is maintained. Pressure boundary leakage would at first appear as unidentified leakage

and can only be positively identified by inspection. It should be noted that leakage past seals and gaskets
is not pressure boundary leakage.

Limiting Condition for Operation

RCS operational leakage shall be limited to:

a. No pressure boundary leakage,

b. 1 gpm unidentified leakage,
c. 10 gpm identified leakage,
d. 1 gpm total primary to secondary leakage through all steam generators (SGs), and

e. [500] gallons per day primary to secondary leakage through any one SG.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met,. or pressure boundary leakage

exists.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A not met, or pressure boundary leakage exists.

Basis for Proposed Change

A RCS leakage that is not large enough to be considered a small LOCA would typically be classified as
an event leading to a controlled shutdown. Controlled shutdowns are not included in the risk models
described in Section 6.3.1, therefore a qualitative evaluation is performed for this proposed endstate

change.
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RCS leakage can be reduced to lower amounts in Mode 5 compared to Mode 4 because of the lower RCS
pressure in Mode 5, however, the RCS pressure in Mode 4 is already significantly lower than at power
which will reduce the effects of the RCS leakage. A cool down to Mode 4 leaves the unit in a state in
which transients progress slower than at power, backup core cooling is available via RHR, there is
increased time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as
demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event progression, and increased
time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

In Mode 4, the RCS pressure is significantly reduced which reduces the leakage. All LOCA mitigating
systems with the exception of the accumulators are available and RHR serves as the backup to auxiliary
feedwater for decay heat removal. Therefore, sufficient defense-in-depth is maintained when the endstate
is changed from Mode 5 to Mode 4.

6.4.5 Technical Specification 3.4.14 - RCS Pressure Isolation Valve (PIV) Leakage

Description

RCS PIVs are defined as any two normally closed valves in series within the reactor coolant pressure
boundary, that separate the high pressure RCS from an attached low pressure system. The PIV leakage
limit applies to each individual valve. Leakage through both series PIVs in a line must be included as part

of the identified leakage, governed by LCO 3.4.13, "RCS Operational LEAKAGE." This is true during
operation only when the loss of RCS mass through two series valves is determined by a water inventory
balance (SR 3.4.13.1). A known component of the identified leakage before operation begins is the least
of the two individual leak rates determined for leaking series PIVs during the required surveillance
testing; leakage measured through one PIV in a line is not RCS operational leakage if the other is
leak-tight.

Although this specification provides a limit on allowable PIV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of connecting systems. The leakage limit is an
indication that the PIVs between the RCS and the connecting systems are degraded or degrading. PIV
leakage could lead to overpressure of the low pressure piping or components.

Limiting Condition for Operation

Leakage from each RCS PIV shall be within limit.

Applicability

Modes 1, 2, and 3, and Mode 4, except valves in the RHR flow path when in, or during the transition to or
from, the RHR mode of operation.
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Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for RequiredAction B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A not met.

Basis for Proposed Change

PIV leakage would not be considered a PRA initiating event and would be classified as an event leading
to a controlled shutdown. Controlled shutdowns are not included in the risk models described in
Section 6.3.1, therefore a qualitative evaluation is performed for this proposed endstate change.

This Technical Specification limits leakage primarily because of the concern of overpressurizing a lower
pressure system that can lead to an interfacing system LOCA. PIV leakage can be reduced to a lower
level in Mode 5 compared to Mode 4 because of the lower RCS pressure in Mode 5,.however, the RCS
pressure in Mode 4 is already significantly lower than at power which will reduce the effects of the PIV
leakage. A cool down to Mode 4 leaves the unit in a state in which transients progress slower than at
power, backup core cooling is available via RHR, there is increased time for operator actions, and there is

a lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown
modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of
severe accident event progression, and increased time for operator actions and mitigation strategies if an
event were to occur.

Defense-in-Depth Considerations

In Mode 4, the RCS pressure is significantly reduced which reduces the PIV leakage. All LOCA
mitigating systems with the exception of the accumulators are available and RHR serves as the backup to
auxiliary feedwater for decay heat removal. Therefore, sufficient defense-in-depth is maintained when
the endstate is changed from Mode 5 to Mode 4.

6.4.6 Technical Specification 3.4.15 - RCS Leakage Detection Instrumentation

Description

Leakage detection systems must have the capability to detect significant reactor coolant pressure
boundary degradation as soon after occurrence as practical to minimize the potential for propagation to a
gross failure. Thus, an early indication or warning signal is necessary to permit proper evaluation of all
unidentified leakage.
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Limiting Condition for Operation

The following RCS leakage detection instrumentation shall be operable:

a.
b.
C.

One containment sump (level or discharge flow) monitor,
One containment atmosphere radioactivity monitor (gaseous or particulate), and
[One containment air cooler condensate flow rate monitor.]

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action -and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action E.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Pronosed Reouired Action and Endstate

Revise the endstate for Required Action E.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The RCS leakage detection functions; containment sump monitor, containment atmosphere radioactivity
monitor, and containment air cooler condensate flow, are not modeled in the risk models described in
Section 6.3.1. These functions are not typically modeled in Westinghouse NSSS plant PRAs. Therefore,
a qualitative evaluation is performed for this proposed endstate change.

If one function is declared inoperable, the other functions are available to provide indication of RCS
leakage. A cool down to Mode 4 leaves the unit in a state in which transients progress slower than at.
power, backup core cooling is available via RHR, there is increased time for operator actions, and there is
a lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown
modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of
severe accident event progression, and increased time for operator actions and mitigation strategies if an
event were to occur.
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Defense-in-Depth Considerations

If one function is inoperable, the other functions are available to provide indication of RCS leakage. In
the unlikely event that Condition E occurs, the likelihood of an initiating event is not increased and
placing the unit in Mode 5 does not increase the instrumentation available for detecting RCS leakage.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to

Mode 4.

6.4.7 Technical Specification 3.5.3- ECCS - Shutdown

Description

This Technical Specification is only applicable in Mode 4. In Mode 4, the required ECCS train consists

of two separate subsystems: centrifugal charging (high head) and RHR (low head). The ECCS flow

paths consist of piping, valves, heat exchangers, and pumps such that water from the refueling water
storage tank can be injected into the RCS if required following an accident.

Limiting Condition for Operation

One ECCS train shall be operable.

Applicability

Mode 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of [Condition B] not met.

Current Required Action Endstate

The current endstate for Required Action C. 1 is Mode 5. Specifically, the unit must be in Mode 5 in

24 hours.

Proposed Required Action and Endstate

Condition A is revised from "Required ECCS residual heat removal (RHR) subsystem inoperable." to

"Required ECCS train inoperable." Required Action A. I is revised from "Initiate action to restore

required ECCS RHR subsystem to operable status." to "Initiate action to restore required ECCS RHR
train to operable status." This change allows the unit to remain in Mode 4, rather than transitioning to

Mode 5 with an inoperable ECCS high head subsystem.
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Basis for Proposed Change

This Technical Specification is only applicable in Mode 4. There are two subsystems addressed by this
Technical Specification; the ECCS RHR subsystem and the ECCS high head subsystem. Both
subsystems are included in the risk models described in Section 6.3.1, therefore, a quantitative evaluation
is performed.

Current Condition A addresses both RHR trains inoperable and Required Action A. I requires that action
be initiated to restore the required RHIR subsystem to operable status with an immediate Completion,
Time. Required Action A. I and the immediate Completion Time acknowledge that in this condition it is
inappropriate to require the unit to be placed in a Mode where the only means of decay heat removal is
not available, rather than to remain in a Mode where steam generator cooling is also available for decay
heat removal. Therefore, the change in endstate to evaluate applies to an inoperable high head subsystem,
for which a transition to Mode 5 is currently required by Required Action C.1 if it is not returned to
operable status within the Completion Time.

To model the inoperability of both train of ECCS high head, the three charging pumps are modeled as
inoperable. Only POS 3 and POS 4 are quantified because this Technical Specification is only applicable
in Mode 4. The resulting CDPs for each POS are presented in Table 6-11. Also prc,'ided, CDLt. t -e

Ic~ 6-11 Technical Specification 3.5.2 ECCS - Shutdown

Core Damage Probability

P ý One Train Inoperable ase Case

INA NA

. NA NA
3 13 7.09E-08

4 -1 9. 38E-0 7.2 1E-06

65 4.79E-07 " ,N-., 4.79E-07,A

6. NA N-.A
TOTAL 9.66E-05 7.76E-0t,ý

TOTAL Excluding POS 4 2.86E-06 5.50E-07

The unavailability of a complete train of ECCS results in an increase in the CDP for both POS 3 and 4.
When comparing the base case to the inoperable ECCS train case, the POS 3 CDP increasedby a larger
factor than the POS 4 CDP, however, the POS 4 CDP for the inoperable ECCS.train is approximately

•-...-4&times greater than the POS 3 CDP. Proceeding to Mode 5 does not increase the protection available
and additional risk is introduced by switching from AFW cooling to RI IR cooling. This case supports
remaining in Mode 4 (POS 3) for this configuration rather than cooling down to Mode 5 (POS 4).
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Table 6-11 Technical Specification 3.5.3 ECCS - Shutdown

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 NA NA

2 NA NA

3 1.27E-05 2.39E-06

4 NA 9.23E-05

5 4.79E-07 4.79E-07

6 NA NA

7 NA NA

TOTAL 1.321i-05 9.52E-05



WCAP-16294-NP-A, Rev. 1, Appendix E-90

6-55

Defense-in-Depth Considerations

The proposed change to the Required Action C. 1 endstate does not change the operability requirement for
the ECCS. One train still must be operable in Mode 4. If one train of RHR is inoperable, then remaining
in Mode 4 provides core cooling from the AFW pumps with the operable RHR pump as a backup. If both

trains of RHR are inoperable, then the unit will remain on AFW cooling while one train is restored. The
probability of transients occurring that require the ECCS are less likely in Mode 4 than at-power and the
risk associated with transferring to RHR cooling from AFW cooling is eliminated by remaining in

Mode 4. Sufficient defense-in-depth is maintained when the unit remains in Mode 4 rather than
transitioning to Mode 5.

6.4.8 Technical Specification 3.5.4 - Refueling Water Storage Tank (RWST)

Description

The RWST supplies borated water to the Chemical and Volume Control System (CVCS) during abnormal
operating conditions, to the refueling pool during refueling, and to the ECCS and the Containment Spray
System during accident conditions.

Limiting Condition for Operation

The RWST shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change

The RWST is included in the risk models described in Section 6.3.1, therefore, a quantitative assessment
is made for changing the endstate. Because safety injection is dependent on the RWST for the source of
borated water, its inoperability is expected to increase the core damage probabilities above the base case
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values. The RWST was modeled as inoperable and the core damage probabilities were recalculated for
POS 1, 2,3, and 4. The resulting CDPs for each POS are presented in Table 6-12.

eeA)S2 tT F

ý 6-12 Technical Specification 3.5.4, RWST

Core Damage Probability

RWST Inoperable se Case

I .OOE-05 2.18E-07

2 3.36E--06 1.66E-07

3 . E-O 7.09E-08

54.79E-07 4.79E-07

6 3.30E-06 "•, 3.30E3-06

7 /1.26E-06 132- 6

, ' otal 1.14E-04 '1.27E-05

11-Total Excluding POS 4 2.08E-05 5.49E-06

With the RWST unavailable, safety injection and recirculation are not possible. Therefore, any loss of
inventory events that cannot be isolated lead to core damage. For the inoperability of the RWST,
remaining in Mode 4 (POS 3) instead of cooling down'to Mode 5 (POS 4, i.e., the upper portion of_.,,
Mode 5) reduces the total core damage probability by more than a factor of e.-.------- primary accidents that

rely on the RWST are the LOCAs and steam line breaks. These accidents are less likely in Mode 4 due to
the limited time in the mode and less severe thermal-hydraulic conditions. in Mode 4, the control rods are
inserted and the typical steamline break limiting assumption of the highest worth stuck rod is an unlikely

scenario. In addition, the emergency borationsysiemn is likely to be available. In Mode 4, transients
progress slower than at power, backup core cooling is available via R.HR, and there is increased time for
operator actions and mitigation strategies. Proceeding to Mode 5 does not increase the protection .
available and additional risk is introduced by switching from AFW cooling to RHR cooling. Variations in
boron concentration are likely to be small, therefore, a shutdown to Mode 4 instead of Mode 5 is also
appropriate. The RWST temperature variations are also expected to be small because (lie volume of the
tank is large. The design basis accidents that conservatively use the RWST temperature are analyzed at
power operation. Therefore, a shutdown to Mode 4 is also appropriate. Based on the risk results in Table
6-12 and the above discussion, if (he RWST is inoperable for reasons other than boron concentration or
temperature, a shutdown to Mode 4 is appropriate.

Deriense-in-Denth Considerations

Thlx.pr. J . . t- "hz ,I. id A~itUJ &, ,• ., does not cnanle Lh IJJuldbinhy requirerlerniL IIJ

-In Mode 4, the transient conditions are less severe than at
power so that variations in the RWST parameters or other reasons of inoperability are less significant. In
addition, if the boron concentration is low, the emergency boration equipment is likely to be available to
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Table 6-12 Technical Specification 3.5.4, RWST •

Core Damage Probabilitq
POS

Cooldown to POS 3 Cooldown to POS 4

I L.OOE-05 1OOE-05

2 3.36E-06 3.36E-06

3 1.24E-05 2.36E-06

4 NA 9.23E-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1,26E-06 1.26E-06

Total 3.08E-05 1.13E-04
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increase the RCS boron concentration. By changing the cndslate for Required Action C.2 to Mode 4, the
possibility of having a loss of inventory event due to switching to RHR cooling is eliminated, reducing
the possibility that the RWST inventory would be required. Sufficient defense-in-depth is maintained
when the unit remains in Mode 4 rather than transitioning to Mode 5.

6.4.9 Technical Specification 3.6.1 -Containment (Atmospheric, Subatospheric,

Ice Condenser, and Dual)

Description

The containment consists of the concrete reactor building, its steel liner, (or a free stan ng steel pressure
vessel surrounded by a reinforced concrete shield building) and the penetrations thro gh this structure.
The structure is designed to contain radioactive material that may be released frot he reactor core
following a design basis LOCA. Additionally, this structure provides shielding 'om the fission products
that may be present in the containment atmosphere following accident conditi s. The isolation devices
for the penetrations in the containment boundary are a part of the containm t leak tight barrier.

Limiting Condition for Operation

The containment shall be operable.

Anplicability

Modes 1, 2, 3, and 4. J1V

Condition Reouirint, Entry into Actions or a Uni hutdown

Required Action and associated Camnpli 'e not met. ".

Current Reouired Action Endstate

The current endstate for Required ction B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hour..

Proposed Required Action nd Endstatc

Revise the endstatc fRequired Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Cample 'on Time not mnet.

/VBasis for•ro sed Chanigne

The cot ainment Technical Specification has no direct impact on CDP. Containment integrity is not
mod ed in the risk models described in Section 6.3. 1, therefore, a qualitative evaluation is performed for
th proposed endstate change.
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Significant leakage from containment that. would result in a loss of sump inventory, fail recirculation
cooling, and lead to core damage is highly unlikely due to the significantly reduced RCS temperature an
pressure conditions as the unit is being shutdown, and the reduced likelihood of a LOCA or secondary
side break due to the limited time in the shutdown modes and less severe thermal-hydraulic conditio . In
Level 2 PRA models, containment leakage is not considered to contribute to LERF. A unit shutdowv to
Mode 5 requires switching to RHR cooling which introduces the potential for increased risks incl ing
LOCAs both inside and outside containment. A cool down to Mode 4 leaves the unit in a state i which
transients progress slower than at power, backup core cooling is available via RHR, there is i reased
time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as dei onstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of rad' nuclidc
inventory in the RCS, the slower nature of severe accident event progression, and incre ed time for
operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

The proposed change to the Required Action B.2 endstate does not change th perability requirement for
containment. The containment must still be operable in Mode 4. In Mode the systems designed to
mitigate the effects of accidents on the containment (e.g., containment spr y, containment cooling) are
requircd to be operable. The likelihood of an event occurring in Mode that would challenge
containment integrity is reduced along with the consequences becaus f the significantly reduced RCS
temperature and pressure conditions. Therefore, sufficient defensen -depth is maintained when the
endstate is changed from Mode 5 to Mode 4.

6.4.10 Technical Specification 3.6.2 - Containment Locks (Atmospheric,
Subatmospheric, Ice Condenser, and Dual)

Description

Containment air locks form part of the containme pressure boundary and provide a means for personnel
access during all modes of operation. Eachair ek is nominally a right circular cylinder, 10 ft in
diameter, with a door at each end. The doors re interlocked to prevent simultaneous opening. Each air
lock door has been designed and tested to rtify its ability to withstand a prcssure in excess of the
maximum expected pressure following esign basis accident in containment. As such, closure of a
single door supports containment ope ility.

Limitina Condition for 0 eration

i[Two] containment air lock[ - shall be operable. ý1,
V.

Applicability k

Modes 1, 2, 3. and

Condition Re irine Entry into Actions or a Unit Shutdown

Req on and associated Completion Time not met.
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Current Required Action Endstate

The current endstate for Required Action D.2 is Mode 5. Specifically, the unit must be in Mode n

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstatc

Revise the endstate for Required Action D.2 to be in Mode 4 in 12 hours if the Re ired Action and

associated Completion Time not met./ 4(

Basis for Proposed Change Q

The air locks function to maintain containment integrity, thcrefore, th discussion for Technical
Specification 3.6.1 also applies to this Technical Specification. Th containment air lock Technical
Specification has no direct impact on CDP. Containment integri is not modeled in the risk models
described in Section 6.3.1 so a qualitative evaluation is perfor ed for this proposed cndstatc change.

Significant leakage from containment that would result i a loss of sump inventory, rail recirculation
cooling, and lead to core damage, is highly unlikely d to the significantly reduced RCS temperature and
pressure conditions as the unit is being shutdown, a d the reduced likelihood of a LOCA or secondary
side break due to the limited time in the shutdow modes and less severe thermal-hydraulic conditions. In
addition, closure of a single door in each air lo is sufficient to provide a leak tight barrier following
postulated events at power. In Level 2 PR odels, containment leakage is not considered to contribute
to LERR A unit shutdown to Mode 5 re ires switching to RHIR cooling which introduces the potential
for increased risks including LOCAs b i inside and outside containment. A cool down to Mode 4 leaves
the unit in a state in which transients rogress slower than at power, backup core cooling is available via
RH-/R, there is incased time ro a and there is a lower overall risk than proceeding to
Mode 5 as demonstrated in Sec.on 6.3.2. LERP in the shutdown modes would be reduced due to lower
levels of radionuclide inve n the RCS, the slowr nature of severe accident event progression, and

increased time for opera tions and mitigation strategics if an event were to occur.

The proposed/ch cge to the Required Action D.2 endstate does not change the operability requirement for
the containme air locks. The air locks must still be operable in Mode 4. In Mode 4, the systems
designed to itigate the effects of accidents on the containment (e.g., containment spray, containment
cooling) a - required to be operable. The likelihood of'an event occurring in Mode 4 that would
challeni containment integrity is reduced along with the consequences because of the significantly
redu d RCS temperature and pressure conditions. Closure of a single door in each air lock is sufficient
to ovide a leak tight barrier following postulated events. Therefore, sufficient defense-in-depth is

intained when the cndstate is changed from Mode 5 to Mode,*.,
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6.4.11 Technical Specification 3.6.3 - Containment Isolation Valves (Atmospheric,
Subatmospheric, Ice Condenser, and Dual)

Description

The containment isolation valves form part of the containment pressure boundary and provid a means for
fluid penetrations not serving accident consequence limiting systems to be provided with fl isolation
barriers that are closed on a containment isolation signal. These isolation devices are ei r passive or
active (automatic). Manual valves, de-activated automatic valves secured in their cls position
(including check valves with flow through the valve secured), blind flanges, and cl ed systems are
considered passive devices. Check valves, or other automatic valves designed to lose wvithout operator
action following an accident, are considered active devices. Two barriers in s es are provided for each
penetration so that no single credible failure or malfunction of an active co onent can result in a loss of
isolation or leakage that exceeds limits assumed in the safety analyses.

Limiting Condition for Operation

Each containment isolation valve shall be operable.

Applicability' 
,

Modes 1, 2, 3, and 4.

The current endstate for RequiT Action F.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 ho s.

Proposed Required Actio and Endsiate

Revise the endstate fRequired Action P.2 to be in Mode 4 in (2 hours if the Required Action and
associated Comple n Time not met.

Basis for Pro ed Chan e

/hA quantit ye 'evaluation of containment isolation valves would be limited to changes in CDP because the
risk mo Is described in Section 6.3.1 do not include LERF branches. LERP impacts, not changes to

isuiIre d tilesat

CDI'.tre the primary concern for the containment isolation valves, therefore, a qualitative approach is
ta n to evaluate this Technical Specification.
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Initiating events during the shutdown process are less severe for containment than those at-power becaus
of the significantly reduced RCS temperature and pressure conditions as the unit is being shutdown, d

the reduced likelihood of a LOCA or secondary side break.due to the limited time in the shutdox modes

and less severe thermal-hydraulic conditions. Some of the containment penetration lines h a small

enough diameter such that they would not contribute to LERF even if all isolation capa ity for the line is
inoperable. A unit shutdown to Mode 5 requires switching to RHR cooling whichn roduces the potential

for increased risks including LOCAs both inside and outside containment. A c down to Mode 4 leaves
the unit in a stale in which -transients progress slower than at power, backu ore cooling is available via

RHR, there is increased time for operator actions, and there is a lower erall risk than proceeding to
Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown odes would be reduced due to lower

levels of radionuclide inventory in the RCS, the slower natu f severe accident event progression, and

increased time for operator actions and mitigation stratc s if an event were to occur.

Defense-in-Depth Considerations

Tie proposed change to the Required ion F.2 endstate does not change the operability requirement for

the containment isolation valves. valves most still be operable in Mode 4' The likelihood of an event

occurring in Mode 4 tha woul- allenge containment integrity is reduced along with the consequences

because of the significant ,duced RCS temperature and pressure conditions. Most containment
penetration lines have o isolation valves and it is unlikely that both would be inoperable- In the

unlkely event ta
Mode 5 doesnices h qimn vial o vn iiain nMd ,tessesdsge
to mitigaeeefcso ciet ntecnanet(~. otimn pacnanetcoig r

re h
dnikel entesc that tei actontributionto be woupletd beinstimendCniticnt Thisertefred, suffcingth defnsein-

'pth is maintained when the endslate is changed from Mode 5 to Mode 4.

6.4.12 Tlechnical Specification 3.6.4A - Containment Pressure (Atmospher',Daand
Ice Condenser)

LecipitinConitnfr eato.

Containment pressure isl b a process variabl tatd i< monitore p n nrosdTecntimgtpesuei

Molimite during nore se the iqnial ont ons In Moe acciden ystes forg

LOCA oratem fie brfeak. Thf s c i mints alon prenanenit (eg. containment spressur frontim enex cd ing ) th e

rqinadv oertent. att Io n adtosm of the containment peerto line haystem.lenug

Limitier scndiatthionfr ontribtiont EPwudb ninfcn, hrfrsfiin ees-n

641TehiaSpcfcto3..A-Containment pressure sAmshr Dubeal,.3 pi and ~115 sg

Desr .2p3,ond4

WConaimn p resur 62i-N a rcs aibeta smntrda r .Tecn aimnprsugu st05
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Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit ust be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in l2h rs if the Required Action and
associated Completion Time not met. /

Basis for Proposed Change E/

Containment pressure is used as an input to PRA model ccess criteria analyses, but it is not modeled in
Westinghouse NSSS plant PRA models. The risk modls described in Section 6.3.1 do not include
containment pressure. Therefore, a qualitative eval tion is performed for this proposed endstate change.

7 5The upper containment pressure limit is based off the Mode 1 design basis analyses. These analyses
verify that the containment design pressure i Inlot exceeded for a double-ended guillotine break of either
the RCS or main steam piping. The contaii nent design pressure is typically a factor of 2 or more below
the containment failure pressure. An eve. t in Mode 4 that releases energy into containment will release
far less energy than an event in Mode . Consequently, containment loadings will be less than in Mode I
and well below the design pressure d there will be significant margin to the failure pressure. Variations
in containment pressure are expe, td to be small, therefore, any increase above the Technical
Specification limit is expected t be small and it is concluded that there will still be sufficient margin to
the design basis pressure and ignificant margin to the failure pressure.

The minimum Technical, pecification containment pressure is established such that if there was an
inadvertent actuation the containment spray system, the minimum (negative) containment design
pressure would not e exceeded. Inadvertent actuation of the containment spray system does not lead to
core damage and EERF by itself, another event needs to occur to cause the core damage. 'A cool down to
Mode 4 leavese unit in a state in which transients progress slower than at power, backup core cooling is
available viak-R, there is increased time for operator actions, and there is a lower overall risk than
proceed to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to iwer levels of radionuclide inventory in the RCS, the slower nature of severe accident event
pro ession, and increased time for operator actions and mitigation strategies if an event were to occur.
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Defense-in-Denth Considerations

Dcfense-in-depth is maintained by the margin to containment failure in Mode 4. The contai ent
pressure limit is based on Mode I design basis analyses that include higher energy releases an would

occur in Mode 4. In Mode 4, the systems designed to mijjkgt5 the effects of accidents othc containment

(e.g., containment spray, containment cooling) are .-equr .o epr, .a In addition containment
vacuum relief valves and the containment purge system could be used to mitigate co ainment pressure

being outside of the Technical Specification limits. Therefore, sufficient dcfense-i depth is maintained
when the endstate is changed from Mode 5 to Mode 4.

6.4.13 Technical Specification 3.6.4B - Containment Pressure (Su -atmospheric)

Descrition/

Containment air partial pressure is a process variable that is monitor and controlled. The containment
air partial pressure is maintained as a function of refueling water rage tank temperature and service

water temperature to ensure that, following a design basis accido/nt, the containment would depressurize

in less than 60 minutes to subatmospheric conditions. Controlling containment partial pressure within
prescribed limits also prevents the containment pressure frin exceeding the containment design negative
pressure differential with respect to the outside atmosp re in the event of an inadvertent actuation of the

quench spray system.

Limiting Condition for Operation

Containment air partial pressure shall be> .0] psia and within the acceptable operation range shown on

Figure 3.6.413-1.

Applicability

/Modes 1, 2, 3, and 4. /

Condition Rcquiring EntWjnto Actions or a Unit Shutdown

Required Action and iated Completion Time not met.

Current Reqiuire /Action lE'ndstate

The current ndstatc for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours a Mode 5 in 36 hours.

oprov d Required Action and Endstate

vise the endstate fbr Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and

ociated Completion Time not met.

WCA P-I16294-NP
(,495.N1'.dnc4038)O

August 2005



IA/r'ADA10)A KIDA D 1 A...,4.. IZ1A mpJItLri~nJ
1/ Attachment 2- Page 36

6-64

Basis for Proposed Change

Containment air partial pressure is used as an input to PRA model success criteria analyses, but it i. ot
modeled in Westinghouse NSSSplant PRA models. The risk models described in Section 6.3.1 not
include containment air partial pressure. Therefore, a qualitative evaluation is performed for s
proposed endstate change.

The upper containment pressure limit is based on the Mode I design basis analyses. T se analyses
verify that the containment design pressure is not exceeded for a double-ended guill.tIne break of either
the RCS or main steam piping. The containment design pressure is typically a fac r of 2 or more below
the containment failure pressure. An event in Mode 4 that releases energy into ntainment will release
far less energy than an event in Mode 1. Consequently, containment loadings ill be less than in Mode I
and well below the design pressure and there will be significant margin to e failure pressure. Variations
in containment pressure are expected to be small, therefore, any increas bove the Technical
Specification limit is expected to be small and it is concluded that thr will still be sufficient margin to
the design basis pressure and significant margin to the failure press e.

The minimum Technical Specification containment pressure i stablished such that ir there was an
inadvertent actuation of the quench spray system, the mini m (negative) containment design pressure
would not be exceeded. Inadvertent actuation of the que h spray system does not lead to core damage

and LERF by itsell, another event needs to occur to c se the core damage. A cool down to Mode 4
leaves the unit in a state in which transients progres slower than at power, backup core cooling is
available via RHR, there is increased time for op tor actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Secti n 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide invento in the RCS, the slower nature of severe accidentevent
progression, and increased time for opera r actions and mitigation strategies if an event were to occur.

Defense-in-Dcpth Considerations "

Defense-in-depth is maintained the margin to containment failure in Mode 4. The containment
pressure limit is based on Mot I design basis analyses that include higher energy releasesthan would
occur in Mode 4. In Mode the systems designed to ,i)igate the effects of accidents on the containment
(e.g., quench spray, cont i ment cooling) are ' Therefbre, sufficient defense-in-
depth is maintained nv, n the endstate is changed from Mode 5 to Mode 4.

6.4.14 Technica pecification 3.6.SA - Containment Air Temperature
(Atmos heric and Dual)

Description

The co inment structure serves to contain radioactive material that may be released from the reactor
core f lowing a design basis accident. The containment average air temperature is limited during normal
ope tion to preserve the initial conditions assumed in the accident analyses for LOCA or steam line
br ak. The higher the initial temperature, the more energy that must be removed, resulting in higher peak
ontainment pressure and temperature. Fxceeding containment design pressure may result in leakage

greater than that assumed in the accident analysis.
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Limiting Condition for Operation

Containment average air temperature shall be < [120]'F.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifi ily, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in ode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

Containment air temperature is used as an put to PRA model success criteria analyses, but it is not
modeled in Westinghouse NSSS plant PR models. The risk models described in Section 6.3.1 do not
include containment air temperature. T erefore, a qualitative evaluation is performed for this proposed
endstate change.

The containment air temperature mit is based on the Mode 1 design basis analyses and containment
equipment qualification require ents. The containment air temperature may exceed the design limit for a
short period of timne, however the equipment surface temperatures remain below the design limit. The
containment air temperatur is also an important initial assumption for calculating the peak containment
pressure during a LOCA main steam line break. An event in Mode 4 that releases energy into
containment will releas far less energy than an event in Mode 1. Consequently, the containment
temperature will be w 11 below the design temperature and there will be significant margin to the design
temperature. In the hutdown modes, the containment air temperature is not expected to be high because
of lower RCS an steam generators temperatures. Variations in containment air temperature are expected

to be small, the fore, any change that exceeds the Technical Specification limit is expected to be small
and it is conc ded that there will still be sufficient margin to the design basis temperature. A cool down
to Mode 4 1 aves the unit in a state in which transients progress slower than at power, backup core
cooling is vailable via RHR, there is increased time for operator actions, and there is a lower overall risk
than pr eeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be
reduc due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident
eve t progression, and increased time for operator actions and mitigation strategies if an event were to

o cur.
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Defense-in-Depth Considerations

Defense-in-depth is maintained by the margin to the containment design air temperature limit tha s
available in Mode 4. The containment design air temperature limit is based on the Mode I desi basis
analyses that include higher energy releases than would occur for Mode 4. In Mode 4, the semsy, m
designed to mititate theflets of accidents on the containment (e.g., containment spray, cotainment
cooling) are rexlircd in bic 3~b4 Therefore, sufficient defense-in-depth is maintaine vhen the
cridstate is changed from Mode 5 to Mode 4.

6.4.15 Technical Specification 3.6.5B - Containment Air Temperature cc Condenser)

Description

The containment structure serves to contain radioactive material that y be released from the reactor
core following a design basis accident. The containment average ai emperature is limited during normal
operation to preserve the initial conditions assumed in the accidnf't analyses for LOCA or steam line
break. Depending on the design basis analysis, either the maxi um or minimum temperature is used.

Lirniting Condition for Operation

Containment average air temperature shall be > [851/'F and <: [1110 F for the containment upper
compartment and I1 001°F and 1 [120] 0 F for thecontainment lower compartment.

Applicability

Modes 1,2, 3, and 4.

Condition Rcquirin, Entry into zctions or a Unit Shutdown

Required Action and asso ated Completion Time not met.

Current Required Aclon Endstate

The current en lstate For Required Action B.2 is Mode 5. Specifically, thc unit must be in Mode 3 in
6 hours and ode 5 in 36 hours.

ProTos cuRenuired Action and Endstate

/ vise the endstate ror Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
ssociated Completion Time not met.
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Basis for Proposed Change . i T

Containment air temperature is used as an input to PRA model success criteria analyses, butit not
modeled in Westinghouse NSSS plant PRA models. The risk models described in Section 6.1 do not
include containment air temperature. Therefore, a qualitative evaluation is performed for is proposed
endstate change.

The containment temperature limits are based on the Mode I design basis analyses d containment
equipment qualification requirements. The containment air temperature may exc d the design limit for a
short period of time, however, the equipment surface temperatures remain belo the design limit. The
containment temperature is also an important initial assumption for calculati the peak containment
pressure during a LOCA or main steam line break. Depending on the design basis analysis, either the
maximum or minimum temperature is used. An event in Mode 4 that r/'eases energy into containment
will release far less energy than an event in Mode I. Consequently,/e containment temperature will be
well below the design temperature and therewill be significant migin to the design temperature. In the
shutdown modes, the containment temperature is not expected be high because of lower RCS and
steam generators temperatures. Variations in containment te perature are expected to be small,. therefore,
any change that falls outside of the Technical Specificatio imits is expected to be small and it is
concluded that-there will still be sufficient margin to the esign basis temperature limit. A cool down to
Mode 4 leaves the unit in a state in which transients p gress slower than at power, backup core cooling is
available via RHR. there is increased time for oper or actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Sectio 6.3.2. LERP in the shutdown modes would be reduced
ddue to lower levels of radionuclide inventory" tie RCS, the slower nature of severe accident event
progression, and increased time for operato actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

Defense-in-depth is maintained b the margin to the containment design air temperature limit that is
available in Mode 4. The containent air temperature limit is based on the Mode I design basis analyses
that include higher energy re ases than wotld occur for Mode 4. In Mode 4, the system. de igned to
m itigate the effects of acci ents on the containm ent (e.g., containm ent spray) are re "- be Opent Ic .
Therefore, sufficient de nse-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4.

6.4.16 Technic Specification 3.6.5C - Containment Air Temperature (Subatmospheric)

Description

The co, ainment structure serves to contain radioactive material that may be released from the reactor
core •llowing a design basis accident. The containment average air temperature is limited during normal
op ition to preserve the initial conditions assumed iii the accident analyses for LOCA or steam line

eak. Depending on the design basis analysis, either the maximum or minimum temperature is used.
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Limiting Condition for Operation

Containment average air temperature shall be _ [86] 0F and 5 [120]' F.7

Applicability

/
Modes 1, 2,3, and 4.

Condition Reguiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met. /

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the/unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours. /

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 42 hours if the Required Action and
associated Completion Time not met. /

Basis for Proposed Change

Containment air temperature is used as an input to PRA model success criteria analyses, but it is not
modeled in Westinghouse NSSS plant PRA modeJ( The risk models described in Section 6.3.1 do not
include containment air temperature. Therefore , a qualitative evaluation is performed for this proposed

endstate change.

The containment temperature limits are ,ased on the Mode 1 design basis analyses and containment
equipment qualification requirements The containment air temperature may exceed the design limit for a
short period of time, however, the uipment surface temperatures remain below the design limit. The

containment temperature is also a important initial assumption for calculating the peak containment
pressure during a LOCA or mi steam line break. Depending on the design basis analysis, either the
maximum or minimum tem rature is used. An event in Mode 4 that releases energy into containment
will release far less ener than an event in Mode 1. Consequently, the containment temperature will be
well below the design mperature and there will be significant margin to the design temperature. In the
shutdown modes, the ,containment temperature is not expected to be high because of lower RCS and
steam generatorsymperatures. Variations in containment temperature are expected to be small, therefore,
any change tha)falls outside of the Technical Specification limits is expected to be small and it is
concluded th, there will still be sufficient margin to the design basis temperature limit. A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
availab/ývia RHR, there is increased time for operator actions, and there is a lower overall risk than

*procegding to Mode 5 as demonstrated in Section 6.3.2. LERP in.the shutdown modes would be reduced
du to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event

/rogression, and increased time for operator actions and mitigation strategies if an event were to occur.
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Defense-in-Deoth Considerations G

Defense-in-depth is maintained by the margin to the containme ign air temperature limit (hat is
available in Mode 4. The containment air temperatu it is based on the Mode I design basis analyses
that include higher energy releases than w occur for Mode 4. In Mode 4, the systems designed to
mitigate the ciThecs of accidents e contaimnment (e.g., quench spray, recirculation sprayý) are raqok444' OV

4o-Th-er ,sufficient defense-in-depth is maintained when the endstate is changed from

Mode 5 t e 4.

6.4.17 Technical Specification 3.6.6A - Containment Spray and Cooling Systems
(Atmospheric and Dual) (Credit taken for iodine removal by the Containment
Spray System)

Description

The containment spray and containment cooling systems provide containment atmosphere cooling to limit
post accident pressure and temperature in containment to less than the design values. Reduction of
containment pressure and the iodine removal capability of the spray. reduces the release of fission product
radioactivity from containment to the environment, in the event of a design basis accident, to within
limits.

The containment spray system consists of two separate trains of equal capacity, each capable of meeting
the design bases. Each train includes a containment spray pump, spray headers, nozzles, valves, and
piping. Each train is powered from a separate ESF bus. The RWST supplies borated water to the
containment spray system during the injection phase of operation. In the recirculation mode of operation,
containment spray pump suction is transferred from the RWST to the contairnment sump(s).

Two trains of containment cooling, each of sufficient capacity to supply 100% of the design cooling
requirement, are provided. Each train or two fan units is supplied with cooling water from a separate train
of SW. Air is drawn into the coolers through the fan and discharged to the steam generator compartments,

• pressurizer compartment, instrument tunnel, and outside-the secondary shield in the lower areas of
containment. During normal operation, all four fan units are operating. The Fans are normally operated at
high speed with SW supplied to the cooling coils. In post accident operation following an actuation
signal. the containment cooling system fans are designed to start automatically in slow speed if not
already running. If running in high (normal) speed, the fans automatically shift to slow speed. The fans
are operated at the lower speed during accident conditions to prevent motor overload from the higher
mass- atmosphere.

Limiting; Condition for Operation

Two containment spray trains and [two] containment cooling trains shall be operable.

MApplicabilit d

Modes 1.. 2, 3, and 4.
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Condition Requiriniz Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met, and Required Action and
associated Completion Time of Condition C or D not met.

Current Required Action Endstate

The current endstate for Required Actions B.2 and E.2 is Mode 5. Specifically, the unit must be in
Mode 3 in 6 hours and Mode 5 in 84 hours for Condition B, and the unit must be in Mode 3 in 6 hours
and Mode 5 in 36 hours for Condition E.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 60 hours, and revise the endstate for
Required Action E.2 to be in Mode 4 in 12 hours.

Basis for Proposed Chanee

The containment spray system and containment cooling units are modeled for a few sequences in the risk
models described in Section 6.3.1. In the fault trec models these systems provide backup cooling for
recirculation. Their impact on CDF is minimal. The main impact of the inoperability of the containment
spray ,and containment cooling units is in the containment response in the Level 2 analysis, which is not
included in the risk models. For POS 4, neither system is credited for providing a backup cooling
function. Note that POS 4 includes the upper portion of Mode 5 and these systems are not required to be
operable.

Technical Specification 3.6.6A, Actions A, C, and D address combinations of inoperable trains of
containment spray and containment cooling units. Technical Specification 3.6.6B, Actions A ihrough E
also address combinations of inoperable trains of containment spray and containment cooling units.. The
risk models described in Section 6.3.1 are used to model the combinations of inoperable equipment and
determine the resulting CDP for POS 1, 2, and 3 for these twvo Specifications. The containment spray
system and containment cooling system are not modeled for POS 4. Table 6-13 presents the combinations
of inoperable equipment, the applicable Technical Specification and Action, and the resulting CDPs. -A4ee-

.1•,.. ~ th btuse-e..wJie•IUP
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abe 6-13 Technical Specifications 3.6.6A and 3.6.611 Containment Spray and Containment Co ag

Core Damage Probability

On1rain
C ftainment

0 Train Two Trains One Train Two Trains S ay, One Train
C 'ntai nent Containment Containment Containment Containment

Spray Spray Cooling Units Cooling Uni Cooling Units Base
POS Inoperable' Inoperablc2 Inoperable I Inopcrable 5  Case

1 2.1 E-07 I8E-07 2.22E-07 3,9d07 2.22E-07 2.18E-07
2 1.66E-07 1.6107 i.67 E-07 . E.67E-07 1.66E-07

3 7.09E-08 7.09E-08\1% 7.13E-08/ 9.14E-08 7.1311-08 7.09E-08

4 7.21E-06 7.21E-06 \7.21 V6 7.21E-06 7.21E-06 7.21 E-06

5 4.791E-07 4.79E-07 E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-4 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.263-0• 1.26E-.06 \1.26E-06 1 .26E-06 1.26E-06

Total 1.27E-05 I. -05 1.27E-05 1. -05 1.27E-05 1.27E-05

Total
Excluding 

./' 

"POS 4 5.49E-0 5.49E-06 5.50E-06 5.74E-06 5.5013-06 5.49E-06
Notes: ,

1. Technical Sp ifications 3.6.6Aand 3.6.6B. Action A.

2. Technica pccification3.6.6B. Acion C.

3. Tech alSpecification 3.6.6A. Aclion C and'rechfilt Specification 3.6.6B. Action B.

4. ,,,,T nicaSpecificalion 3.6.6A, Action, D and Technical Specification 3.6.6B, Action E1.

Technical Specification 3.6.611. Action T).

The results confirm that these two systems have little effect on the calculated CDPs from the base case.
For containment spray, the results are the same as the base results. For the containment cooling units, the

results are not significantly different. The conclusion for all five cases is that containment spray and

containment cooling do not significantly affect the shutdown modes CDP and there is a risk increase by
cooling down to Mode 5 (POS 4). A cool down to Mode 4 leaves the unit in a state in which transients

progress slower than at power, backup core cooling is available via RHR, and there is increased time for

operator actions and mitigation strategies. An event in Mode 4 that releases energy into containment will

release far less energy than an event in Mode I. LERP in the shutdown modes would be reduced due to
lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event progression,

and increased time for operator actions and mitigation strategies iWan event were to occur.
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Table 6-13 Technical Specifications 3.6.6A and 3.6.6B Containment Spray and Containment Cooling Systems

Core Damage Probability

Two Trains One Train Containment Two Trains Conlainment One Train Containment
One Train Containment Containment Spray Cooling Units Cooling Units Containment Cooling

POS Spray Unavailable' Unavailablez Unavailable.1 Unavailable4 Units Cooing

I Units Unavailable'

Cooldown Cooldown Cooldown Cooldown Cooldown Cooldown Cooldown Cooldown Cooldown Cooldown
to POS 3 to POS 4 to POS 3 to POS 4 Io POS 3 to POS 4 to POS 3 to POS 4 to POS 3 to POS 4

I 2.18E-07 2.18E-07 2.181-07 2.1IE-07 2.22E-07 2.221-07 3.99E-07 3.98E-07 2.22E-07 2.2213-07

2 1.66E-07 1.66E-07 1.66E-07 1.66E-07 1.67E-07 1.67E-07. 2.11E-07 2.1 1E-07 1,67E-07 1.67E-07

3 5.95E-07 7.09E-08 5.952-07 7.09E-08 5.98E.07 7.13E-08 7.11E-07 9.14E-08 5.98E-07 7.13E-08

4 NA 4.03E-06 NA 4.03EZOr, NA 4.03E-06 NA 4.032-06 NA 4.03E-06

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07 4.791-07 4.79E-07 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.301-06 3,302-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.261-06 1.26E-06 1.26E-06 I.26E-06 1.26E-I06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.261-06

Total 6.02E-06 9.521-06 6.02E-06 9.52E-06, 6.03E-06 9.53E-06 6.36E-06 9.771-06 6.032-06 9.53E.06

Notees:
I. Technical Specifications 3.6.6A and 3.6.6B. Action A.

2. Tcchnical Specification 3.6.6B. Action C.
3. Technical Specification 3.6.6A. Action C and Technical Specilication. 3.6.6B. Action B.

4. Technical Specification 3.6.6A, Action D and Teclnical Specific.tion 3.6.6B, Action E.

5. Technical Specification 3.6.6B, Action D.
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Defense-in-Depth Considerations

The containment spray and containment cooling systems are designed for accident conditions initiated at
power. One train of each system satisfies the assumptions in the safety analyses and one train of
containment spray is required to satisfy assumptions regarding iodine removal. If one train of either

containment spray or containment cooling is inoperable the other train is available to mitigate the accident•
along with both trains of the other system. If both trains of containment cooling are inoperable,
containment spray can serve as the cooling system and it also serves to remove iodine. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.18 Technical Specification 3.6.6B - Containment Spray and Cooling Systems
(Atmospheric and Dual) (Credit not taken for iodine removal by the Containment
Spray System)

Description

The containment spray and containment cooling systems provide containment atmosphere cooling to limit
post accident pressure and temperature in containment to less than the design values. Reduction of
containment pressure reduces the release of fission product radioactivity from containment to the

environment, in the event of a design basis accident, to within limits.

The containment spray system consists of two separate trains of equal capacity, each capable of meeting

the design bases. Each train includes a containment spray pump, spray headers, nozzles, valves, and
piping. Each train is powered from a separate ESF bus. The RWST supplies borated water to the

containment spray system during the injection phase of operation. In the recirculation mode of operation,
containment spray pump suction is transferred from the RWST to the containment sump(s).

Two trains of containment cooling, each of sufficient capacity to supply 100% of the design cooling
requirement, are provided. Each train of two fan units is supplied with -cooling water from a separate train
of SW. Air is drawn into the coolers through the fan and discharged to the steam generator compartments,

pressurizer compartment, instrument tunnel, and outside the secondary shield in the lower areas of
containment. During normal operation, all four fan units are operating. The fans are normally operated at
high speed with SW supplied to the cooling coils. In post accident operation following an actuation
signal, the containment cooling system fans are designed to start automatically in slow speed if not

already running. If running in high (normal) speed, the fans automatically shift to slow speed. The fans
are operated at the lower speed during accident conditions to prevent motor overload from the higher

mass atmosphere.

Limiting Condition for Operation

Two containment spray trains and [two] containment cooling trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.
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Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A, B, C, D, or E not met.

Current Required Action Endstate

The current endstate for Required Action F.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action F.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time of Condition A, B, C, D, or E not met.

Basis for Proposed Change

This Technical Specification is very similar to Technical Specification 3.6.6A. However, because no
credit is taken for iodine removal, a Required Action is provided to restore two inoperable trains of
containment spray. If two trains of containment spray are inoperable, the containment cooling units are
still available to provide containment cooling. The cases presented in Table 6-13 demonstrate that the
containment spray case results are the same as the base results. For the containment cooling units, the
results are not significantly different. The conclusion for all five cases is that containment spray and

containment cooling do not significantly affect the shutdown modes CDP and there is a risk increase by
cooling down to Mode 5 (POS 4). A cool down to Mode 4 leaves the unit in a state in which transients
progress slower than at power, backup core cooling is available via RHR, and there is increased time for
operator actions and mitigation strategies. An event in Mode 4 that releases energy into containment will
release -far less energy than an event in Mode . LERP-in the shutdown modes would be reduced due to
lower levels of radionuclide inventory in the RCS, the slower nature of severeaccident event progression,
and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

The containment spray and containment cooling systems are designed for accident conditions initiated at
power. One train of each system satisfies the assumptions in the safety analyses. If one train of either
containment spray or containment cooling is inoperable the other train is available to mitigate the accident
conditions along with both trains of the other system. If both trains of one system are unavailable, the
two trains of the other system are available to provide containment cooling. Note that this Technical
Specification does not take credit for iodine removal by the containment spray system. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.
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6.4.19 Technical Specification 3.6.6C - Containment Spray System (Ice Condenser)

Description

The containment spray system provides containment atmosphere cooling to limit post accident pressure
and temperature in containment to less than the design values. Reduction of containment pressure and the

iodine removal capability of the spray reduce the release of fission product radioactivity from

containment to the environment, in the event of a design basis accident.

Each train includes a containment spray pump, one containment spray heat exchanger, spray headers,

nozzles, valves, and piping. Each train is powered from a separate ESF bus. The RWST supplies borated
water to the containment spray system during the injection phase of operation. In the recirculation mode
of operation, containment spray pump suction is transferred from the RWST to the containment

recirculation sump(s).

The diversion of a portion of the recirculation flow from each train of RHR to additional redundant spray

headers completes the containment spray system heat removal capability. Each RHR train is capable of
supplying spray coverage, if required, to supplement the containment spray system. The RHR spray

operation is initiated manually, when required by the emergency operating procedures, after the ECCS is
operating in the recirculation mode.

Limiting Condition for Operation

Two containment spray trains shallbe operable.

Applicability,

.Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in

6 hours and Mode 5 in 84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 60 hours if the Required Action and

associated Completion Time not met.

WCAP-16294-NP
6495-NP.doc-083105

August 2005



WCAP-16294-NP-A, Rev. 1, Appendix E-112

6-75

Basis for Proposed Chante

If one train of containment spray is inoperable, the other train is still available to provide accident
mitigation. The inoperability of one train of containment spray would not significantly affect the
shutdown modes CDP and there is risk associated with cooling down to Mode 5 (POS 4). A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, and there is increased time for operator actions and mitigation strategies. An event in
Mode 4 that releases energy into containment will release far less energy than an event in Mode 1. LERP
in the shutdown modes would be reduced due to lower levels of radionuclide inventory in the RCS, the
slower nature of severe accident event progression, and increased time for operator actions and mitigation
strategies if an event were to occur.

Defense-in-Depth Considerations

The containment spray system is designed for accident conditions initiated at power. One train satisfies
the assumptions in the safety analyses. In addition, the containment ice condenser is eq•iFedo.- va 1-11t,
8pcsabW and it is designed to handle a heat load in excess of the initial blowdown of a design basis
LOCA, or any feedwaler or steamline break event inside containment. An event in Mode 4 that releases
energy into containment will release far less energy than an event in Mode 1. In addition, RHR. spray
could be used if necessary for continued containment cooling. Therefore, sufficient defense-in-depth is
maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.20 Technical Specification 3.6.6D - Quench Spray (QS) System (Subatmospheric)

Description

::The quench, spray system is designed to provide containment atmosphere cooling to limit post accident
pressure and temperature in containment to less than the design values. The QS system, operating in
conjunction with the recirculation spray (RS) system, is designed to cool and depressurize the
containment structure to subatmospheric pressure in less than 60 minutes following a design basis
accident. Reduction of containment pressure and the iodine removal capability of the spray limit the
release of fission product radioactivity from containment to the environment in the event of a design basis
accident.

The QS System consists of two separate trains of equal capacity, each capable of meeting the design
bases. Each train includes a spray pump, spray headers, nozzles, valves, and piping. Each train is
powered from a separate ESF bus. The RWST supplies borated water to the QS system. The QS system
is actuated either automatically by a containment High-High pressure signal or manually. Each train of
the QS system provides adequate spray coverage to meet the system design requirements for containment
heat and iodine fission product removal.

Limiting Condition for Operation

Two QS trains shall be operable.
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Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

If one train of quench spray is inoperable, the other train is still available to provide accident mitigation.
The inoperability of one train of quench spray would not significantly affect the shutdown modes CDP
and there is risk associated with cooling down to Mode 5 (POS 4). Acool down to Mode 4 leaves the unit
in a state in which transients progress slower than at power, backup core cooling is available via RHR,
and there is increased time for operator actions and mitigation strategies. An event in Mode 4 that
releases energy into containment will release far less energy than an event in Mode 1. LERP in the
shutdown modes would be reduced due to lower levels of radionuclide inventory in' the RCS, the. slower
nature of severe accident event progression, and increased time for operator actions and mitigation
strategies if an event were to occur.

Defense-in-Depth Considerations

The quench spray system is designed for accident conditions initiated at power. One train satisfies the
assumptions in the safety analyses. In addition, the containment temperature and pressure limits are set to
account for the effects of an energy release during an event in full power operation. Events, such as a
LOCA or a secondary side break, are less likely in Mode 4 due to the limited time in the mode and less
severe thermal-hydraulic conditions. An event in Mode 4 that releases energy into containment will
release far less energy than an event in Mode 1. Therefore, sufficient defense-in-depth is maintained
when the endstate is changed from Mode 5 to Mode 4.
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6.4.21 Technical Specification 3.6.6E - Recirculation Spray (RS) System (Subatmospheric)

Description

The recirculation spray system, operating in conjunction with the quench spray system, is designed to
limit the post accident pressure and temperature in the containment to less than the design values and to
depressurize the containment structure to a subatmospheric pressure in less than 60 minutes following a
design basis accident. The reduction. of containment pressure and the removal of iodine from the
containment atmosphere by the spray limit the release of fission product radioactivity from containment
to the environment in the event of a design basis accident.

The RS system consists of two separate trains of equal capacity, each capable of meeting the design and
accident analysis bases. Each train includes one RS subsystem outside containment and one RS
subsystem inside containment. Each subsystem consists of one 50% capacity spray pump, one spray
cooler, one 1800 coverage spray header, nozzles, valves, piping, instrumentation, and controls. Each
outside RS subsystem also includes a casing cooling pump with its own valves, piping, instrumentation,
and controls. The two outside RS subsystems' spray pumps are located outside containment and the two
inside RS subsystems' spray pumps are located inside containment. Each RS train (one inside and one
outside RS subsystem) is powered from a separate ESF bus. Each train of the RS system provides
adequate spray coverage to meet the system design requirements for containment heat and iodine fission
product removal.

Limiting Condition for Operation

Four RS subsystems [and a casing cooling tank].:shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action F.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action F.2 to be in Mode 4 in 60 hours if the Required Action and
associated Completion Time not met.
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Basis for Proposed Change

The CDP risk models described in Section 6 3.1 do not include recirculation spray becauserecirculation
spray is a containment system and the risk models are based on core damage probability. Therefore, a
qualitative evaluation is performed for this proposed endstate change. If any of Technical
Specification 3.6.6E Conditions A through E are entered, the recirculation spray system can still perform
its safety function. Note that if the casing cooling tank is inoperable,, the net positive suction head
available to the outside RS subsystem pumps may not be sufficient. This situation is the same as
Condition D. A cool down to Mode 4 leaves the unit in a state in which transients progress slower than at
power, backup core cooling is available via RHR, there is increased time for operator actions, and there is
a lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. An event in Mode 4 that
releases energy into containment will release far less energy than an event in Mode 1. LERP in the
shutdown modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower
nature of severe accident event progression, and increased time for operator actions and mitigation

strategies if an event were to occur. This evaluation does not take credit for location differences of the
subsystems and is, therefore, applicable to similar system configurations that have all of the pumps and
heat exchangers located either inside or outside of the containment.

Defense-in-Depth Considerations

The recirculation spray system is designed for accident conditions initiated at power. One train (two
subsystems) satisfies the assumptions in the safety analyses. In addition, the containment temperature
and pressure limits are set to account for the effects of an energy release during an event in full power
operation. Events, such as a LOCA or a secondary side break, are less likely in Mode 4 due to the limited
time in the mode and less severe thermal-hydraulic conditions. An event in Mode 4 that releases energy
into containment will release far less energy than an event in Mode 1. Therefore, sufficient defense-in-
depth is maintained when the endstate is changedfroim Mode 5 to Mode 4.

6.4.22 Technical Specification 3.6.7 - Spray Additive System (Atmospheric,
Subatmospheric, Ice Condenser, and Dual)

Description

The spray additive system is a subsystem of the containment spray system that assists in reducing the
iodine fission product inventory in the containment atmosphere resulting from a design basis accident.

Radioiodine in its various forms is the fission product of primary concern in the evaluation of a design
basis accident. It is absorbed by the spray from the containment atmosphere. To enhance the iodine
absorption capacity of the spray, the spray solution is adjusted to an alkaline pH that promotes iodine
hydrolysis, in which iodine is converted to nonvolatile forms.

For an eductor feed system, the spray additive system consists of one spray additive tank that is shared by
the two trains of spray additive equipment. Each train of equipment provides a flow path from the spray
additive tank to a containment spray pump and consists of an eductor for each containment spray pump,
valves, instrumentation, and connecting piping. Each eductor draws the NaOH spray solution from the
common tank using a portion of the borated water discharged by the containment spray pump as the
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motive flow. The eductor mixes the NaOH solution and the borated water and discharges the mixture into
the spray pump suction line.

For a gravity feed system, the spray additive system consists of one spray additive tank, two parallel
redundant motor operated valves in the line between the additive tank and the RWST, instrumentation,
and recirculation pumps. The NaOH solution is added to the spray water by a balanced gravity feed from
the additive tank through the connecting piping into a weir within the RWST.. There, it mixes with the
borated water flowing to the spray pump suction.

Limiting Condition for Operation

The spray additive system shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Reguiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 84 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 60 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the spray additive system because it is a
containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. The spray additive system assists in reducing

the iodine fission product inventory. Containment spray by itself removes some iodine from the
containment atmosphere, so iodine removal will still occur with an inoperable spray additive system. A
cool down to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup
core cooling is available via RHR, there is increased time for operator actions, and there is a lower overall
risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be
reduced due to lower levels of radionuclide inventory in the RCS, the slower nature~of severe accident'
event progression, and increased time for operator actions and mitigation strategies if an event were to
occur.
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Defense-in-Depth Considerations

The spray additive system is designed for accident conditions initiated at power. The containment spray
system will remove some iodine from the containment atmosphere without the additive system and two
trains of containment spray are required to be operable. The spray additive system also serves to provide
the proper pH in the containment sump. For most containments, a backup system for containment sump
pH is not available, but proceeding to Mode 5 does not increase the protection available. Note that the ice
condenser containments have ice that is adjusted to an alkaline pH that facilitates removal of radioactive
iodine from the containment atmosphere and minimizes the occurrence of the chloride and caustic stress
corrosion on mechanical systems and components. Events, such as a LOCA or a secondary side break,
are less likely in Mode 4 due to the limited time in the mode and less severe thermal-hydraulic conditions.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4.

6.4.22a Recirculation Fluid pH Control System

Some Westinghouse NSSS plants have replaced the spray additive system with a passive ECCS
recirculation fluid pH control system. Although the Technical Specification for this system is not
contained in NUREG-1431, the endstate is Mode 5 if the system is inoperable, and the Required Action
and associated Completion Time are not met. The system consists of baskets in the containment sump
with a specified amount of trisodium phosphate in each basket. The trisodium phosphate dissolves when
the containment sump level increases to the level of the baskets.

It is highly unlikely that all of the baskets would be empty, therefore, an inoperable recirculation fluid pH
control system would still provide some pH control. The justification for changing the endstate to Mode
4 for Technical Specification 3.6.7, "Spray Additive System," is also applicable to the recirculation fluid
pH control system, since they perform the same function.

The recirculation fluid pH control system Technical Specification currently requires the unit to be in
Mode 3 in 6 hours and Mode 5 in 84 hours if the system is inoperable, and the Required Action and
associated Completion Time. are not met. The current Mode 5 endstate is proposed to be changed to
require the unit to be in Mode 4 in 60 hours if the Required Action and associated Completion Time are
not met.

6.4.23 Technical Specification 3.6.8 - Shield Building (Dua d Ice Condenser)

Description ' LST

The shield building is a concrete structure that tliounds the steel containment vessel. Between the
containment vessel and the shield buil'dinn.er wall is an annulus that collects containment leakage than
may occur following a loss of c nt accident, steam line break, or control rod ejection.

Limiting Conditio r 0 eration

The dbuilding shall be operable.
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Modes 1,2, 3, and 4. 
TI

Condition Reguirina Entry into Actions or a Unit Shutdown

Required Action and associa(ed Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action 13.2 is Mode 5. Specifically, the uiiit must be in Mode 3 in

6 hours and Mode 5 in 36 hours..

Proposed Reauired Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 i 2 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change

The shield building Technical Specification has no mpact on CDP. Shield building integrity is not
modeled in the risk models described in Section. .3.1, therefore, a qualitative evaluation is performed for
this proposed endstate change. /

Significant leakage from the containment essl and the shield building in Mode 4 is highly unlikety due
to the significantly reduced RCS tempe ature and pressure conditions as the unit is being shutdown, and
the reduced likelihood of a LOCA or econdary side break due to reduced thermal-hydraulic conditions;
In Level 2 PRA models, shield buil ingand containment vessel leakage is not considered to contribute to
LER-. A unit shutdown to Mode 5requires transferring to RI--R cooling which introduces the potential
for increased risks including LOCAs both inside and outside containment. A cool down to Mode 4 leaves
the unit in a state in which tra~sienls progress slower than at power, backup core cooling is available via
RHR, there is increascd ti for operator actions, and there is a lower overall risk than proceeding to
'Mode 5 as demonstrated iI Section 6.3.2. LERP in the shutdown modes woould be reduced due to lower
levels ofradionuclide i aentory in the RCS, the slower nature ofsevere accident event progression, and
increased time for op° ator actions and mitigation strategies if an event were to occur.

Defense-in-Denth Considerations

-h~; ]i~dIfl; 
chedhidn 

m•!";!I 
In Mode 4, two trains of

contaiinnt spray are • to mitigate radioactive releases after an event. Significant
leakagfrom the containment vessel and the shield building is highly unlikely due to the significantly
redu d RCS temperature and pressure conditions as the unit'is being shutdown, the reduced likelihood of

a L CA in the shutdown modes, and reduced thernal-hydraulic conditions. Therefore, sufficient
difense-in-depth is maintained when the endsiate is changed from Mode 5 to Mode 4.
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6.4.24 Technical Specification 3.6.11 - Iodine Cleanup System (ICS) (Atmospheric and
Subatmospheric)

Description

The iodine cleanup system functions together with the containment spray and cooling systems following a

design basis accident to reduce the potential release of radioactive material, principally iodine, from the
containment to the environment.

The iodine cleanup system consists of two 100% capacity, separate, independent, and redundant trains.

Each train includes a heater, [cooling coils,] a prefilter, a demister, a HEPA filter, an activated charcoal

adsorber section for removal of radioiodines, and a fan. Ductwork, valves and/or dampers, and
instrumentation also form part of the system. Each ICS train is powered from a separate ESF bus and is
provided with a separate power panel and control panel. During normal operation, the containment

cooling system is aligned to bypass the ICS HEPA filters and charcoal adsorbers. For ICS operation
following a design basis accident, however, the bypass dampers automatically reposition to draw the air
through the filters and adsorbers.

Limiting Condition for Operation

Two ICS trains shall be operable.

Applicability

Modes 1, 2, 3,and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the iodine cleanup system because it is a

containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. The iodine cleanup system assists in reducing

the iodine fission product inventory. If one iodine cleanup system train is inoperable, the other is
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available to perform its function. A cool down to Mode 4 leaves the unit in a state in which transients
progress slower than at power, backup core cooling is available via R-R, there is increased time for
operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

The iodine cleanup system is designed for accident conditions initiated at power. One train of the iodine
cleanup system is available and capable of performing its design basis function. In addition, the
containment spray system wil a remove iodine from the containment atmosphere and two trains of
containment-spray are nequ"red to Ae ,zeeb.•-4. Events, such as a LOCA or a secondary side break, are
less likely in Mode 4 due to the limited time in the mode and less severe thermal-hydraulic conditions.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4-

6.4.25 Technical Specification 3.6.12 - Vacuum Relief Valves (Atmospheric and
Ice Condenser)

Description

The purpose of the vacuum relief lines is to protect the containmcnt vessel against negative pressure
(i.e., a lower pressure inside than outside). Excessive negative pressure inside containment can occur if
there is an inadvertent actuation of containment cooling features, such as the containment spray system.
Multiple equipment failures or human errors are necessary to cause inadvertent actuation of these
systems.

The containment pressure vessel contains two 100% vacuum relief lines that protect the containment from
excessive external loading.

Limitine Condition for Operation

[Two] vacuum relief lines shall be operable.

Applicability

Modes 1,2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.
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Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the vacuum relief valves because they are
a containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. The vacuum relief valves protect the
containment from negative pressure due to an inadvertent actuation of the containment spray system.
Inadvertent actuation of the containment spray system does not lead directly to core damage and large
early releases. Another event needs to occur to cause the core damage. In addition, if one vacuum relief
line is inoperable, the other line is available to provide the containment protection. A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

Inadvertent actuation of containment spray is unlikely due to the instrumentation design for automatic and
manual initiation. Inadvertent actuation of the containment spray system does not lead directly to core
damage and large early releases by itself. Another event needs to occur to cause core damage. In
addition, if one vacuum relief line is inoperable, the other line is available to provide the containment
protection. Therefore, sufficient defense-in-depth is maintained when the endstate is changed from
Mode 5 to Mode 4.

6.4.26 Technical Specification 3.6.13 - Shield Building Air Cleanup System (SBACS)
(Dual and Ice Condenser)

Description

The containment has a secondary containment called the shield building, that is a concrete structure that
surrounds the steel primary containment vessel. Between the containment vessel and the shield building
inner wall is an annular space that collects any containment leakage that may occur following a LOCA.
This space also allows for periodic inspection of the outer surface of the steel containment vessel.
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The SBACS establishes a negative pressure in the annulus between the shield building and the steel
containment vessel. Filters in the system then control the release of radioactive contaminants to the
environment.

The SBACS consists of two separate and redundant trains. Each train includes a heater, [cooling coils,] a
prefilter, moisture separators, a HEPA filter, an activated charcoal adsorber section for removal of
radioiodines, and a fan. During normal operation, the shield building cooling system is aligned to bypass
the SBACS's HEPA filters and charcoal adsorbers. For SBACS operation following a design basis
accident, however, the bypass dampers automatically reposition to draw the air through the filters and
adsorbers.

Limiting Condition for Operation

Two SBACS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for, Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the SBACS because it is a containment
system and the risk models are based on core damage probability. Therefore, a qualitative evaluation is
performed for this proposed endstate change. If one SBACS train is inoperable, the other train is
available to provide the annulus air cleanup. A cool down to Mode 4 leaves the unit in a state in which
transients progress slower than at power, backup core cooling is available via RHR, there is increased
time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event were to occur.
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Defense-in-Denth Considerations

If one SBACS train is inoperable, the other train is availle to provide the annulus air cleanup. In
addition, two trains of containment spray are r-'eq d t4:4z rcbleraýýo mitigate radioactive releases after
an event. Significant leakage from containment is highly unlikely due to the significantly reduced RCS
temperature and pressure conditions as the unit is being shutdown, and reduced likelihood of a LOCA in
the shutdown modes, and less severe thermal-hydraulic conditions. Therefore, sufficient defense-in-depth
is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.27 Technical Specification 3.6.14 -Air Return System (ARS) (Ice Condenser)

Descrintion

The air return system is designed to assure the rapid return of air from the upper to the lower containment'
compartment after the initial blowdown following a design basis accident. The return of this air to the
lower compartment and subsequent recirculation back up through the ice condenser assists in cooling the
containment atmosphere and limiting the post accident pressure and temperature in containment to less
than design values. The air return system provides post accident hydrogen mixing in selected areas of
containment. The air return system also functions, after all the ice has melted, to circulate any steam
still entering the lower compartment to the upper compartment where the containment spray system can
cool it.

* The air return system consists of two separate trains of equal capacity, each capable of meeting the design
*bases. Each train includes a 100% capacity air return fan, associated damper, and hydrogen collection
headers with isolation valves. The ARS fans are automatically started and the hydrogen collection header
isolation valves are opened by the containment pressure High-High signal 10 minutes after the
containment pressure reaches the pressure setpoint. Each train is powered from a separate ESF bus.

Limiting Condition for Oneration

Two ARS trains shall be operable.

Armlicabiliirv

Modes 1.2,3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in.
6 hours and Mode 5 in 36 hours.
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Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the air return system because it is a
containment system and the risk models are based on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed endstate change. If one air return train is inoperable, the other
train is available I asist in cooling the containment atmosphere. In addition, two trains of containment
spray arc r Ouid.r b0. 'L 1•,,e k- A cool down to Mode 4 leaves the unit in a state in which transients
progress slower than at power, backup core cooling is available via R.HR, there is increased time for
operator actions, and (here is a lower overall risk than proceeding to Mode 5 as demonstrated in
Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide
inventory in the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an eventxwere to occur.

Defense-in-Depth Considerations

If one air return train is inoperable, the other train is available to assist incooling the containment
atmosphere. Containment cooling is still available from the containment ice condenser and from two
trains of containment spray that nrzi ur.c-.HiFd t; be'ap&rtble. The likelihood of an event occurring in
Mode 4 that wvould challenge containment integrity is reduced along with the consequences because of the
significantly reduced RCS temperature and pressure conditions. Therefore, sufficient defense-in-depth is
maintained when the endstate is changed from Mode S to Mode 4.

6.4.28 Technical Specification 3.6.15- Ice Bed (Ice Conde",

Descrption

The ice absorbs energy and limits contairunent peak pr sure and temperature during a design basis
accident. The ice condenser is an annular compart ent enclosing approximately 300' of the perimeter of
the upper containment compartment, but penetr ing the operating deck so that a portion extends into the
lower containment compartment. The ice b consists of over [2,721,600] lb of ice stored in [1944]
baskets within the ice condenser. Its pri ry purpose is to provide a large heat sink in the event of a
release of energy from a design basi ccident in containment.

The ice baskets contain the i within the ice condenser. The ice baskets position the ice within the ice
bed in an arrangement to romote heat transfer from the steam to the ice. This arrangement enhances the
ice condenser's prim' function of condensing steam and absorbing heat energy released to the
containment duri a design basis accident.

In the cpnt ofa design basis accident, the ice condenser inlet doors (located below the operating deck)
ope dtie to the pressure rise in the lower compartment. This allows air and steam to flow from the lower

mpartment into the ice condenser. The resulting pressure increase within the ice condenser causes the
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intermediate deck doors and the top deck doors to open, which allows the air to flow out of the ice
condenser into the upper compartment. Steam condensation within the ice condenser limits the prep ure

and temperature buildup in containment. A divider barrier separates the upper and lower compart, ents

and ensures that the steam is directed into the ice condenser.

The ice, together with the containment spray, is adequate to absorb the initial blowdown of -am and

water from a design basis accident and the additional heat loads that would exist in contai n.nent during

several hours following the initial blowdown. As ice melts, the water passes through thice condenser
floor drains into the lower compartment. Thus, a second function of the ice bed is to/we.*" as a large

source of borated water (via the containment sump) for long term ECCS and containment spray system

heat removal functions in the recirculation mode.

A third function of the ice bed and melted ice is to remove fission product iodii e that may be released
from the core during a design basis accident. Iodine removal occurs during the ice melt phase of the

accident and continues as the melted ice is sprayed into the containment att'osphere by the containment

spray system. The ice is adjusted to an alkaline pH that facilitates remo/I of radioactive iodine from the

containment atmosphere. The alkaline pH also minimizes the occurre /ce of chloride and caustic stress

corrosion on mechanical systems and components exposed to ECC and containment spray system fluids
in the recirculation mode of operation. ///
Limniting Condition for Operation7

The ice bed shall be operable. "

Applicability

,Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions orA Unit Shutdown
/

Required Action and associated Coin letion Time not met.

Current Required Action Endstal• "• "

The current endstate for Re ired Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 ours.•

Proposed Required AO 6on and Endstate

Revise the endst e for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and

associated Co pletion Time not met.

Basis for, roposed Change

TheDP risk models described in Section 6.3.1 do not include the ice bed because it is a containment
s tem and the risk models are based on core damage probability. Therefore, a qualitative evaluation is
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performed for this proposed endstate change. Two phenomena. that can degrade the ice bed during Wei,
operation are the loss of ice by melting or sublimation and the obstruction of flow passages throug the
ice bed due to buildup of frost or ice. Both of these degrading phenomena are reduced by minimzing air
leakage into and out of the ice condenser. Due to the very large mass of stored ice, if the ice b d is
inoperable, it would still retain cooling capability and the containment spray system and the ir return
system would also provide cooling for accident conditions. An event in Mode 4 that releayes energy into
containment will release far less energy than an event in Mode 1. A cool down to Mode/ leaves the unit
in a state in which transients progress slower than at power, backup core cooling is av able via RHR,
there is increased time for operator actions, and there is a lower overall risk than pro eeding to Mode 5 as
demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced d to lower levels of
radionuclide inventory in the RCS, the slower nature of severe accident event pr gression, and increased
time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations L. TE/

Due to the very large mass of stored ice, if the ice bed is inoperable, it s highly unlikely that it would
have no contribution to containment cooling if an event occurred. I addition, two trains of the
containment spray system and two trains of the air return system ovide cooling capability for accident
conditions. An event in Mode 4 that releases energy into contai ent will release far less energy than an
event in Mode 1. The likelihood of an event occurring in Mo 4 that would challenge containment
integrity is reduced along with the consequences because of e significantly reduced RCS temperature
and pressure conditions. Therefore,. sufficient defense-in-• epth is maintained when the endstate is
changed from Mode 5 to Mode 4. /
6.4.29 Technical Specification 3.6.16 - Ice C ndenser Doors (Ice Condenser)

Description

The ice condenser doors consist of the inle oors, the intermediate deck'doors. and the top deck doors.

The functions of the doors are to seal the ce condenser from air leakage and, open in the event of a design
basis accident to direct the hot steam a* mixture into the ice bed, where the ice would absorb energy and
limit containment peak pressure an emperature during the accident transient. The ice baskets contained
in the ice bed within the ice cond ser are arranged to promote heat transfer from steam to ice.

In the event of a design basis ccident, the ice condenser inlet doors (located below the operating deck)
open due to the pressure rige in the lower compartment. This allows air and steam to flow from the lower
compartment into the i condenser. The resulting pressure increase within the ice condenser causes the
intermediate deck d rs and the top deck doors to open, which allows the air to flow out of the ice
condenser into th tupper compartment. Steam condensation within the ice condensers limits the pressure
and temperatu buildup in containment. A divider barrier separates the upperand lower compartments
and ensures at the steam is directed into the ice condenser.

Limiti Condition for Operation

Tce ice condenser inlet doors, intermediate deck doors, and top deck [doors) shall be operable and closed.
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Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A or C not met.

Current Required Action Endstate

The current endstate for Rcquired Action D.2 is Mode 5. Specifically, thenit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Frndstate

Revise the endstate for Required Action D.2 to be in Mode 4*. 12 hours if the Required Action and

associated Completion Time of Condition A or C not met.

Basis for Proposed Chanye

Thc CDP risk models described in Section 6-3.1 d not include thc ice condenser because it is a
containment systcm and the risk models are baad1 on core damage probability. Therefore, a qualitative
evaluation is performed for this proposed entrate change. There are a series of icc condenser doors at
each level (lower, intermediate, and upper It is highly unlikely that a sufficient number of doors would
be inoperable to the extent that they wo_).4d render the ice condenser ineffective for cooling containment
during accident conditions. In additi•, the containment spray system and the air return system provide

cooling capability. An event in Moee 4 that releases energy into containment will release far less energy

than an event in Mode I. A cooydown to Mode 4 leaves the unit in a state in.which transients progress
.slower than;at power, backup u're cooling is available via RHR, there is increased time for operator.
actions, and there is a lower verall risk than. proceeding to'Mode S-as demonsiratcd in Section 6.3.2.

• LEI,_P in the shutdown m es would be reduced due to lower levels of radionuclide inventory in the RCS,
the slower nature of sev Tc accident event progrcssion, and increased time for operator-actions and

mitigation strategies U. an event were to occur.

Defense-in-Dentl Considerations

If one ormou ice condenser doors are inoperable such that the ice condenser is degraded for cooling
containmmeduring accienl TLnditions, tvo trains of the containment spray system and two trains of the
air retu system arezcqiceEto LzopcrabPl'• a .dA,,,a.providc cooling capability. An event in Mode 4
that relases energy into containment will release far less energy than an event in Mode 1. The likelihood
of ayevent that would challenge containment integrity occurring in Mode- is reduced along with the

co sequences because of the significantly reduced RCS temperature and pressure conditions. Therefore,
icient defense-in-depth is maintained when'the endstate is changed from Mode 5 to Mode 4.
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6.4.30 Technical Specification 3.6.17 - Divider Barrier Integrity (Ice Condenser)

Description E L 5 •/

The divider-barrier consists of the operating deck and associated seals, personnel acces doors, and
equipment hatches that separate the upper and lower containment compartments. Div er barrier integrity
is necessary to minimize bypassing of the ice condenser by the hot steam and air m ture released into the
lower compartment during a design basis accident. This ensures that most of the ases pass through the
ice bed, which condenses the steam and limits pressure and temperature during e accident transient.

Limiting Condition for Operation

Divider barrier integrity shall be maintained.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdow

Required Action and associated Completion Time not et.

Current Required Action Endstate.

The current endstate for Required Action C.2 Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours. /. .. .

--Proposed'Required Action and Endstat

Revise the endstate for Required tion C.2 to'be in Mode 4 in 12 hours if the Required Action and
associated Completion Time no et.

Basis for Proposed Change

The CDP risk models scribed in Section 6.3.1 do not include the divider barrier because it is a
containment system d the risk models are based on core damage probability. Therefore, a qualitative
evaluation is perf med for this proposed endstate change. It is unlikely that the divider barrier would
create a large e ugh bypass of the ice condenser to render the ice condenser completely ineffective
during accide ft conditions. During accident conditions, the containment spray system and the air return

system w il)Zalso provide cooling capability. A cool down to Mode 4 leaves the unit in a state in which

transient progress slower than at power, backup core cooling is available via RHR, there is increased

time f/f operator act~io~ns, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in

.Sec ~on 6.3.2_. LERP in the shutdown modes would be reduced due to lower levels of radionuctide

ientory in the RC.S, th.e slower nature of severe accident event progression, and increased time for

Sperator actions and mitigation strategies if an event were to occur.
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Defense-in-Denth Considerations

It is unlikely that the divider barrier would create a large enough bypass ice condenser to render the
ice condenser completely ineffective during accident con ti o trains of the containment spray
system and two trains of the air return system a .provide cooling
capability during accident conditions. u't in Mode 4 that releases energy into containment will
release far less energy than an ev in Mode 1. The likelihood of an event occurring in Mode 4 that
would challenge contai t integrity is reduced along with the consequences because of the
signifiant cd RCS temperature and pressure conditions. Therefore, sufficient defense-in-depth is

int ined when the endstate is changed from Mode 5 to Mode 4.

6.4.31 Technical Specification 3.6.18 - Containment Recirculation Drains (Ice Condenser)

Description

The containment recirculation drains consist of the ice condenser drains and the refueling canal drains.
[Twenty of the 241 ice condenser bays have a floor drain at the bottom to drain the melted ice into the

lower compartment (in the [4] bays that do not have drains, the water drains through the floor drains in
the adjacent bays). A check (flapper) valve at the end of each pipe keeps warn air from entering during
normal operation, but when the water exerts pressure, the check valve opens to allow the water to spill
into the lower compartment. This prevents water from backing up and interfering with the ice condenser
inlet doors- The water delivered to the lower containment serves to cool the atmosphere as it drains to the
floor and provides a source of borated water at the containment sump for long term use by the ECCS and
the containment spray system during the recirculation mode ofoperation.

The Iwo refueling canal drains are at lnw.points in the refueling canal. In the event of a design basis
accident, the refueling canal drains are the mnain return path to the lower compartment for containment
spray system water sprayed into the upper compartment.

Limiting Condition for Operation

The ice condenser floor drains and the refueling canal drains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requirinp Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Fndstate

The current endstate for Required Action C-2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.
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Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The CDP risk models described in Section 6.3.1 do not include the ice condenser and refueling canal drains
because they are containment systems and the risk models are based on core damage probability. Therefore,
a qualitative evaluation is performed for this proposed endstate change. If one drain is inoperable, there are
other drains available to perform the function of transferring water to its intended destination. A cool down
to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one ice condenser floor drain is inoperable, there are [19] others available to drain the water to the
lower compartment. If one refueling canal drain is inoperable, there is another refueling canal drain to
transfer the containment spray water to the lower compartment. An event in Mode 4 that releases energy
into containment will release far less energy than an event in Mode 1. The likelihood of an event
occurring in Mode 4 that would challenge containment integrity is reduced along with the consequences
because of. the significantly reduced RCS temperature and pressure conditions. Therefore, sufficient
defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.32 Technical Specification 317.7 - Component Cooling Water (CCW) System

Description

The component cooling water system provides a heat sink for the removal of process and operating heat
from safety related components during a design basis accident. The CCW system serves as a barrier to
prevent the release of radioactive byproducts between potentially radioactive systems and the service
water system, and then to the environment.

A typical CCW System is arranged as two independent, full capacity cooling loops, and has isolatable
nonsafety related components. Each safety related train includes a full capacity pump, surge tank, heat

exchanger, piping, valves, and instrumentation. Each safety related train is powered from a separate bus.
An open surge tank in the system provides pump trip protective functions to ensure that sufficient net
positive suction head is available. The pump in each train is automatically started on receipt of a safety
injection signal, and all nonessential components are isolated.

Limiting Condition for Operation

Two CCW trains shall be operable.
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ApplicabiliN

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action 13.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A not met.

Basis for Proposed Change

The CCW system is included in the risk models described in Section 6.3.1. The model includes two
independent trains with one pump in each train, and a third pump that can be aligned to either train. A
quantitative evaluation is performed using the risk models.

Two scenarios are modeled. In the first scenario. CCW Train A, that has two pumps aligned to the train,
is assumed to be inoperable. T"he Train A con figurat ion is conservative for units that have a backup pump
in each train. In the second scenario, CCW Train B, that has one pump aligned to the train, is assumed to
be inoperable. Both cases are analyzed and theC rcsults are presented in Table 6 -14.,af,,gb wth" th: .•ult

frc,,. ~nq1w ,AJ;E T 14I
" 6lr-14 Technical Specification 3.7/.7, CCW

Core Damage Probability

Train A - Two Pumps Train B - One pump
POS _____ _erable Inoperable Base Case

1 3.29E-" 4e•0" 2.18E-07

2 1.12-0 -"Ie,"•2213-06 1.66E-07

3 7.65E-08 -- E-OX8 7.09E-08
4 2.9!8J 2.780b,, 7.21 E-06

5 .79E-07 4.79E-07 4.79E-07

6 , 3.30E-06 3.30E-06 . 3.30E-06

7 i.26E-06 1.26E-06

3.93E-05 3.56E-05 1.27E-05

jIExcluding POS 4 9.53E-06 7.80E-06 5.49E-06
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Table 6-14 Technical Specification 3.7.7, CCW

Core Damage Probability

POS Train A - Two Pumps Unavailable Train B - One Pump Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

1 3.29E-06 3.29E-06 1.47E-06 1.47E-06

2 1. 12E-06 1.t2E-06 1.22E-06 1.22E-06

3 6-852'-07 7.65E-08 6.20E-07 7.25E-08

4 NA 1.51E-05 NA 1.44E-05

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.261-06 1.26E-06

Total 1.01 E-05 2-46E-05 8.3512-06 2.22E-05
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For the inoperability of CCW Train A that includes the swing pump, remaining in Mode 4 (POS 3 instead
of cooling down to Mode 5 (POS 4) reduces the total core damage probability by a factor of,. The ".
POS I and 2 contributions are relatively high because of the loss of CCW initiating event and resulting
RCP seal LOCAs that are modeled in these OOSs, and this case assumes two CCW pumps are inoperable.

For the inoperability of CCW Train B that includes one pump, remaining in Mode 4 (POS 3) instead of
cooling down to Mode 5 (POS 4) reduces the total core damage probability by more than a factor ofA.,?
The CCW Train B case total CDP and the POS 4 CDP are less than the Train A case results because the
Train A case models two inoperable CCW pumps. The conclusion for both cases is there is less risk
associated with a cool down to Mode 4 than there is with a cool down to Mode 5 when a train of CCW is
inoperable.

Defense-in-Depth Considerations

One CCW train will be operating when the unit enters Mode 4, therefore, failures of the pump to start or
valves to open are not applicable. Each train is designed to handle 100% of the heat loads during power
operation and accident conditions. If the unit design includes a swing pump, it is highly probable that the
swing pump would be available to backup the operating pump. The heat loads will be significantly less in
the shutdown modes and some accidents are less likely to occur in the shutdown modes. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.33 Technical Specification 3.7.8 - Service Water System (SWs)

Description

The service water system provides a heat sink for the removal of process and operating heat from safety
related components during a design basis accident. During normal operation, and a normal shutdown, the
SWS also provides this function for various safety relatedand nonsafety related components. The safety
related function is covered by this LCO.

A typical SWS consists of two separate, 100% capacity, safety related, cooling water trains. Each train
consists of two 1'00% capacity pumps, one component cooling water heat exchanger, piping, valving,
instrumentation, and two cyclone separators. The pumps and valves are remote and manually aligned,
except in the unlikely event of a LOCA. The pumps aligned to the critical loops are automatically started
upon receipt of a safety injection signal, and all essential valves are aligned to their post accident
positions. The SWS also provides emergency makeup to the spent fuel pool and CCW system and
typically is the backup water supply to the auxiliary feedwater system.

Limiting Condition for Operation

Two SWS trains shall be operable.

Applicability

Modes l, 2, 3, and 4.

WCAP- 16294-NP
6495-NP.do.083105

August 2005



WCAP-16294-NP-A, Rev. 1, Appendix E-134

6-96

Condition Rcquirine Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met.

Current Required Action Endstatc

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A not met.

Basis for Proposed Change

The service water system is included in the risk models described in Section 6.3.1. The model includes
two independent trains with one pump in each train, and a third pump that can be aligned to either train.
A quantitative evaluation is performed using the risk model.

Two scenarios are modeled. In the first scenario, SWS Train A, that has two pumps aligned to the train, is
assumed to be inoperable. The Train A configuration is conservative for units that have a backup pump in
each train. In the second scenario, SWS Train B, that has one pump aligned to the train, is assumed to be
inoperable. Both cases are analyzed and the results arc presented in Table 6-15. alag w'dtih ," .c.l,--

.... IILtr I

•"T-,Ic 6-15 Technical Specification 3.7.,8, SWS :/

~Core Damage Probability

Train A - Two Pumps Train B - One Punip _

POS Inoperable Inoperable Base Case

.1.56E-05 2.1 8E-07

2I 4.66E-07

3 .2.06E-07 1.5812-07 7.09E-08

4 4.7;J .3-57.2 1E-06

5 4.79E-07

7/1.26E-06 1.26E-06 "• 1.26E-06

Total 6.24E-05 4.07WE-05-..05

fotal Excluding POS 4 2.17E-05 6.431-06 5.49E-•
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Table 6-15 Technical Specification 3.7.8, SWS

Core Damage Probability

POS Train A - Two Pumps Unavailable Train It - One Pump Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

I 1.56E-05 1.56E-05 8.68E-07 8.68E-07

2 8.99E-07 8.99E-07 3.67E-07 3.67E-07

2.58E-06 2.06E-07 1.82E-06 1.58E-07

4 NA -2.21E-05 NA 2.07E-05

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3,30E-06 3.30E-06 3,30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.26E-06 1.26E-06

2.41E-05 4.38E-05 8.09E-06 2.7 IE-05
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For the inoperability of SWS Train A that includes the swing pump, remaining in Mode 4 (POS 3) instead

of cooling down to Mode 5 (POS 4) reduces the total core damage probability by almost a factor of . 2.

For the inoperability of SWS Train B that includes one pump, remaining in Mode 4 (POS 3) instead of
cooling down to Mode 5 (POS 4) reduces the total core damage probability by more than a factor ofXC .

This results in a greater reduction in CDP than the Train A case, although the POS 4 CDP for the Train A

case is greater than the POS 4 CDP for the Train B case. The greater reduction in CDP for the Train B
case is because the POS 4 CDP dominates the Train B results, whereas the Train A results have larger
CDPs, particularly for POS 1. T-;q .d ,c• ,br ;p,-, ,,f",,t .g ,,...-- 4 ,Jt.. fi, d,, Traiz.-

,-es The main conclusion of both cases is the same; a cool down to Mode 4 instead of Mode 5 reduces

the risk of the shutdown process when a train of the SWS is inoperable.
N

Defense-in-Depth Considerations

One SWS train will be operating when the unit enters Mode 4, therefore, failures of the pump to start or
valves to open are not applicable. Each train is designed to handle 100% of the heat loads during power

operation and accident conditions. Jf the plant design includes a swing pump or redundant pumps in each
train, it is highly probable that another pump would be available to backup the operating pump. The heat

loads will be significantly less in the shutdown modes and some accidents are less likely to occur in the

shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is changed from

Mode 5 to Mode 4.

6.4.34 Technical Specification 3.7.9- Ultimate Heat Sink (UHS)

Description

The ultimalc heat sink provides a heat sink for the removal of process and operating heat from safety
related components duringan accident, as well as during nonnal operation. This is done by utilizing the

service water system and the component cooling water system.

The UHS has been defined as the water sources' including necessaryi retaining structures, (e.g., a pond
with its.dam, ora river with itsidam), and~the canals or conduits connecting thc sourcswith, but not

including, thecooling water system intake structures as'discussed in the FSAR. If cooling towers or
portions thereof are required to accomplish the UHS safety furnctions, they should meet the same
requirements as the heat sink. The two principal functions of the UHS are the dissipation of residual heat

after reactor shutdown, and dissipation of residual heat after an accident.

A variety of water sources are used to meet the requirements for a LUHS. A lake or an ocean may qualify
as a single source. If the water sources include a water source contained by a structure, it is likely that a

second source will be required.

Limiting Condition for Operation

The UHS shall be operable.

WCAP- 16294-NP
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Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

[Required Action and associated Completion Time of Condition A or B not met, or] UHS inoperable [for
reasons other than Condition A or B].

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the [Required Action and
associated Completion Time of Condition A or B not met, or] UHS inoperable [for reasons other than
Condition A or B].

Basis for Proposed Change

The risk models described in Section 6.3.1 do not include cooling towers because the models are based on
a plant that has a cooling pond that supplies cooling water to the service water system. Therefore, a
qualitative approach is used for this endstate change.

The Actions of Technical Specification 3.7.9 address degradations to the cooling capability of the ultimate
heat sink. Because of the limitations on water temperature and the variety of designs of the ultimate heat
sink, the most likely scenario for entering Condition C is that the cooling capability of the ultimate heat
sink is only partially degraded. A cool down to Mode 4 places the unit in a state in which the heat loads
are significantly less than at full power. There are additional risks associated with a cool down to
Mode 5, e.g., switching to RHR cooling, and transferring the heatload to the component cooling water
system.

• Defense-in-Depth Considerations

The ultimate heat sink is designed toremove 100% of the heat loads generated during power operation
and accident conditions. The heat loads will be significantly less -in- the shutdown modes and some
accidents are less likely to occur in the shutdown modes. Therefore, sufficient defense-in-depth is
maintained when the endstate is changed from Mode 5 to Mode 4.
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6.4.35 Technical Specification 3.7.10 - Control Room Emergency Filtration System
(CREFS)

Description

The CREFS provides a protected environment from which the operators can control the unit following an
uncontrolled release of radioactivity, chemicals, or toxic gas.

The CREFS consists of two independent, redundant trains that recirculate and filter the control room air.
Each train consists of a prefilter or demister, a HEPA filter, an activated charcoal adsorber section for
removal of gaseous activity (principally iodines), and a fan. Ductwork, valves or dampers, and
instrumentation also form part of the system, as well as demisters to remove water droplets from the air
stream. A second bank of HEPA filters is downstream of the adsorber section to collect carbon fines and
provide backup in case of failure of the main HEPA filter bank.

Limiting Condition for Operation

Two CREFS trains shall be operable.

Applicability

Modes 1, 2, 3, 4, [5, and 6], during movement of [recently] irradiated fuel assemblies.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Current Required Action Endstate

The current endstate for Required Action C;2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time for Condition A or B not met in Mode 1, 2, 3, or 4.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled

in Westinghouse NSSS plant PRAs. Therefore, a qualitative evaluation is performed for this proposed
endstate change.
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,f~n@.QREFS train is inoperable, te other train provides the nessay ltration. -i
are inoperabl- Ipa noperable control room boundary, an independniiiig event must occur

i rs
available via RH-., there is increa e fo r ,,op iltins, and there is a lower overall risk than
proceeding to Mod ••onstrated in Section 6.3.2. LE s tdown modes would e reduced
due 4 levels of radionuclide inventory in the RCSthslower thature , ackcient event
aaagression, and increased timc for opcrator actions and mitigation strategies if an even it h

Defense-in-Depth t2onsidcrations
I or -rr

" the other train remains available to provid e control ro rc ed
two CREFS trains are inoperable due to an So era c tne dent initiating
event and st bs ue o occur for filtration to be required. Therefe, sufficient e
de ntained when the endstate is changed from Mode S to Mode 4.

6.4.36 andechnical Specification 3.7n1 - Control Room Emergency Air Temperature Controi

System (CREATCS)

Description

The CREATCS provides temperature control for the control room following isolation of the control room.

the CREATCS consists of two independent and redundant trains that provide cooling and heating of

recirculated control room air. Each train consists of hcating coils, cooling coils, instrumentation, and
controls to provide for control room temperature control.

Limitint Condition for Operation f f t r T

'wo. CREATCS trainS. shall b d opralc..

Applicabilit,.

Modes 1, 2, 3, 4, [5, and 6), during movement of [recently] irradiated fuel assemblies.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A not met in Mode 15 2, 3, or 4.

Current Required Action Endsiaoe

The current endstatc for Required Action B.2 is Mode S. Specifically, the unit must be in Mode 3 in
6 hours and Mode t in 36 hoursi
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If one CREFS train is inoperable, the other train provides the necessary filtration. If two CREFS
trains are inoperable due to an inoperable control room boundary, an independent initiating
event with a radioactive release must occur for radioactive filtration to be required. A cool down
to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup
core cooling is available via RHR, there is increased time for operator actions, and there is a
lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2 of the WCAP.
LERP in the shutdown modes would be reduced due to lower levels of radionuclide inventory in
the RCS, the slower nature of severe accident event progression, and increased time for
operator actions and mitigation strategies if an event was to occur.

CREFS also provides protection from chemical releases, toxic gas releases, or radiation
releases from other sources on-site and offsite. The likelihood of these events occurring are
independent of the unit operating Mode.

INSERT .J2

If one CREFS train is inoperable, the other train remains available to provide control room
filtration. If two CREFS trains are inoperable due to an inoperable control room boundary, an
independent initiating event and radioactive release must occur for filtration to be required.
Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5
to Mode 4.
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Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time of Condition A not met in Mode 1, 2, 3, or 4.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled
in Westinghouse NSSS plant PRAs. Therefore, a qualitative evaluation is performed for this proposed
endstate change.

If one CREATCS train is inoperable, the other train provides the necessary temperature control. A cool

down to Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core
cooling is available via RHR, there is increased time for operator actions, and there is a lower overall risk

than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be
reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident

event progression, and increased time for operator actions and mitigation strategies if an event were to

occur.

Defense-in-Depth Considerations

If one CREATCS train is inoperable, the other train remains available to provide control room

temperature control. The slower nature of accident evient progression in the shutdown modes, and
increased time for operator actions and mitigation strategies, limit the severity of accidents in the

shutdown modes. The inoperability of equipment does not affect the likelihood of an event occurring and
some events are less likely to occur in the shutdown modes. Therefore, sufficient defense-in-depth is

maintained when the endstate is .changed from Mode 5 to Mode 4.

6.4.37 Technical Specification 3.7.12 - Emergency Core. Cooling System (ECCS) Pump
Room Exhaust Air Cleanup System (PREACS)

Description

The ECCS PREACS filters air from the area of the active ECCS components during the recirculation

phase of a LOCA. The ECCS PREACS, in conjunction with other normally operating systems, also
provides environmental control of temperature and humidity in the ECCS pump room area and the lower
areas of the Auxiliary Building.

The ECCS PREACS consists of two independent and redundant trains. Each train consists of a heater, a

prefilter or demister, a HEPA filter, an activated charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or dampers, and instrumentation also, form part of the
system, as well as demisters functioning to reduce the relative humidity of the air stream. A second bank

of HEPA filters is downstream of the adsorber section to collect carbon fines and provide backup in case
the main HEPA filter bank fails. The downstream HEPA filter is not credited in the accident analysis, but
serves to collect charcoal fines, and to back up the upstream HEPA filter should it develop a leak. The
system initiates filtered ventilation of the pump room following receipt of a SI signal.

WCAP- 16294-NP August 2005
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Limiting Condition for Operation

Two ECCS PREACS trains shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled

in Westinghouse NSSS plant PRAs. This system has no impact on plant CDP. Therefore, a qualitative

evaluation is performed for this proposed endstate change.

If one ECCS PREACS train is inoperable, the other train provides the necessary filtration. If two trains

are inoperable due to an inoperable ECCS pump room boundary, a LOCA must also occur to require the

operation of the ECCS PREACS. A LOCA in Mode 4 is less likely due to the reduced RCS temperature

and pressure. A cool down to Mode 4 leaves the unit in a state in which transients progress slower than at

power, backup core cooling is available via RHR, there is increased time for operator actions, and there is

a lower overall risk than proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown

modes would be reduced due to lower levels of radionuclide inventory in the RCS, the slower nature of

severe accident event progression, and increased time for operator actions and mitigation strategies if an

event wereto occur.

Defense-in-Depth Considerations

If one ECCS PREACS train is inoperable, the other train remains available to provide pump room air

filtration. If two trains are inoperable due to an inoperable ECCS pump room boundary, a LOCA must
also occur to require operation of the ECCS PREACS. The slower nature of accident event progression in

the shutdown modes, and increased time for operator actions and mitigation strategies, limit the severity

of accidents in the shutdown modes. In addition, a LOCA is less likely to occur in the shutdown modes.
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Therefore, sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to
Mode 4.

6.4.38 Technical Specification 3.7.13 - Fuel Building Air Cleanup System (FBACS)

Description

The FBACS filters airborne radioactive particulates from the area of the fuel pool following a fuel
handling accident or a LOCA. A LOCA is analyzed to address radioactive leakage from the ECCS. The
FBACS, in conjunction with other normally operating systems, also provides environmental control of
temperature and humidity in the fuel pool area.

The FBACS consists of two independent and redundant trains. Each train consists of a heater, a prefilter
or demister, a HEPA filter, an activated charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or dampers, and instrumentation also form part of the
system, as well as demisters, functioning to reduce the relative humidity of the airstream. A second bank
of HEPA filters is downstream of the adsorber section to collect carbon fines and provide backup in case
the main HEPA filter bank fails. The downstream HEPA filter is not credited in the analysis, but serves to
collect charcoal fines, and to back up the upstream HEPA filter should it develop a leak. The system
initiates filter-ed ventilation of the fuel handling building following receipt of a high radiation signal.

Limiting Condition for Operation

Two FBACS trains shall be operable.

Applicability

Modes 1, 2, 3, 4, [5, and 6], during movement of [recently] irradiated fuel assemblies.

Condition Requiring Entry into Actions or a Unit Shutdown

[Required Action and associated Completion Time of Condition A or B not met in Mode 1, 2, 3, or 4.] or
Two FBACS trains inoperable in Mode 1, 2, 3, or 4 for reasons other than Condition B.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the [Required Action and
associated Completion Time of Condition A or B not met in Mode 1, 2, 3, or 4.] or Two FBACS trains
inoperable in Mode 1, 2, 3, or 4 for reasons other than Condition B.
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Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled
in Westinghouse NSSS plant PRAs. This system has no impact on plant CDP. Therefore, a qualitative
evaluation is performed for this proposed endstate change.

If one FBACS train is inoperable, the other train provides the necessary filtration. If two FBACS trains
are inoperable, a LOCA or fuel handling accident must also occur to require the operation of the FBACS.
A LOCA in Mode 4 is less likely due to the reduced RCS temperature and pressure. If irradiated fuel is
being moved, Condition E of the Specification requires that the movement be suspended. A cool down to
Mode 4 leaves the unit in a state in which transients progress slower than at power, backup core cooling is
available via RHR, there is increased time for operator actions, and. there is a lower overall risk than
proceeding to Mode 5 as demonstrated in Section 6.3.2. LERP in the shutdown modes would be reduced
due to lower levels of radionuclide inventory in the RCS, the slower nature of severe accident event
progression, and increased time for operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one FBACS train is inoperable, the other train remains available to provide fuel building air filtration.
If two FBACS trains are inoperable, a LOCA or fuel handling accident must also occur to require
operation of the FBACs. LOCAs are less likely in Mode 4 because of the reduced RCS temperature and
pressure in Mode 4 and Condition E reduces the probability of a fuel handling accident. Therefore,
sufficient defense-in-depth is maintained when the endstate is changed from Mode 5 to Mode 4.

6.4.39 Technical Specification 3.7.14 - Penetration Room Exhaust Air Cleanup System
(PREACS)

Description

The PREACS filters air from the penetration area between containment and the Auxiliary Building.

The PREACS consists of two independent and redundant trains. Each train consists of a heater, a prefilter
or demister, a HEPA filter, an activated charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or dampers, and instrumentation, as well as demisters,
functioning to reduce the relative humidity of the air stream, also form part of the system. A second bank
of HEPA filters, downstream of the adsorber section, collects carbon fines and provides backup in case of
failure of the main HEPA filter bank. The downstream HEPA filter, although not credited in the accident
analysis, collects charcoal fines and serves as a backup should the upstream HEPA filter develop a leak.
The system initiates filtered ventilation following receipt of a safety injection signal.

Limiting Condition for Operation

Two PREACS trains shall be operable.
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Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action C.2 is Mode 5. Specifically, the unit must be in Mode 3 in

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action C.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change

This system is not modeled in the risk models described in Section 6.3.1, and it is not typically modeled

in Westinghouse NSSS plant PRAs. This system has no impact on plant CDP. Therefore, a qualitative

evaluation is performed for this proposed endstate change.

If one PREACS train is inoperable, the other train provides the necessary filtration. If two PREACS

trains are inoperable due to an inoperable penetration room boundary, a LOCA and a passive failure in the

penetration room must occur to require air filtration. LOCAs are less likely in Mode 4 because of the

reduced RCS temperature and pressure. A cool'down to Mode 4 leaves the unit in a state in which

transients progress slower than at power, backup core cooling is available via RHR, there is increased

time for operator actions, and there is a lower overall risk than proceeding to Mode 5 as demonstrated in

Section 6.3.2. LERP in the shutdown modes would be reduced due to lower levels of radionuclide

inventory in the RCS, the slower nature of severe accident event progression, and increased time for

operator actions and mitigation strategies if an event were to occur.

Defense-in-Depth Considerations

If one PREACS train is declared inoperable, the other train remains available to provide penetration room

air filtration. If two PREACS trains are inoperable due to an inoperable penetration room boundary, a

LOCA and passive failure in the penetration room must occur to require air filtration. A LOCA is less

likely to occur in the shutdown modes. Therefore, sufficient defense-in-depth is maintained when the

endstate is changed from Mode 5 to Mode 4.
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6.4.40 Technical Specification 3.8.1 - AC Sources - Operating

Description

The unit Class 1 E AC Electrical Power Distribution System AC sources consist of the offsite power
sources (preferred power sources, normal and alternate(s)), and the onsite standby power sources
(Train A and Train B DGs). The design of the AC electrical power system provides independence and
redundancy to ensure an available source of power to the ESF systems.

The onsite Class 1 E AC Distribution System is divided into redundant load groups (trains) so that the loss
of any one group does not prevent the minimum safety functions from being performed. Each train has
connections to two preferred offsite power sources and a single DG.

Offsite power is typically supplied to the unit switchyard(s) from the transmission network by two
transmission lines. From the switchyard(s), two electrically and physically separated circuits provide
AC power, through step down station auxiliary transformers, to the 4.16 kV ESF buses. An offsite circuit
consists of all breakers, transformers, switches, interrupting devices, cabling, and controls required to
transmit power from the offsite transmission network to the onsite Class 1 E ESF bus(es).

Certain required unit loads are returned to service in a predetermined sequence in order to prevent
overloading the transformer supplying offsite power to the onsite Class 1E Distribution System. Within
[1 ] minute after the initiating signal is received, all automatic and permanently connected loads needed to
recover the unit or maintain it in a safe condition are returned to service via the load sequencer.

After the DG has started, it will automatically tie to its respective bus after offsite power is tripped as a
consequence of ESF bus undervoltage or degraded voltage, independent of or coincident with an
SI signal.. The DGs will also start and operate in the standby mode without tying to the ESF bus on an
SI signal alone.

Limiting Condition for Operation

The following AC electrical sources shall be operable:

a. Two qualified circuits between the offsite transmission network and the onsite Class lE AC
Electrical Power Distribbtion System,

b. Two diesel generators (DGs) capable of supplying the onsite Class lE power distribution

subsystem(s), and

c. [Automatic load sequencers for Train A and Train B.]

Applicability

Modes 1, 2, 3, and 4.

WCAP- 16294-NP
6495-NP.doc-083105

August 2005



WCAP-1 6294-NP-A, Rev. 1, Appendix E-147

6-107

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time of Condition A, B, C, D, E, or [F] not met.

Current Required Action Endstate

The current endstate for Required Action G.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Pronosed Required Action and Endstate

Revise the endstatc for Required Action G.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time of Condition A, B, C, D, E, or [F] not met.

Basis for Pronosed Change

Electric power is included in the risk models described in Section 6.3.1. Each condition of this Technical
Specification is evaluated quantitatively by modeling the inoperable equipment. The Conditions are
grouped according to equipment and are not necessarily in the order in which the Condition appears in the
Technical Specification.

Conditions A and C - Ofl0ite Power Circuits

Condition A - One Offisite Circuit Inoperable

A transformer in the risk models was selected as the component to use for one offsite circuit inoperable.
The transformer was modeled as inoperable and the core damage probabilities were recalculated for
ýPOS 1, 2, 3, and 4. The results are presented in Table 6-16. A.ni 2 i ,,, ', C-L ... the -L t

Condition C - Two Orfsite Circuits Inoperable

A transformer common cause basic event in the risk models was selected to model two offsite circuits
inoperable. The common cause basic event was modeled as inoperable and the core damage probabilities
were recalculated for POS 1, 2, 3, and 4. The results are presented in Table 6-] 6. . r2:. . .

There is a significant increase in the CDP when two offsite power circuits are inoperable compared to one
circuit being inoperable. This is expected because the unit is dependent on the diesel generators for
power when both circuits are inoperable. For one circuit inoperable, remaining in Mode 4 (POS 3) olmos"
instead of cooling down to Mode 5 (POS 4) reduces the total core damage probability by a a
facr.,. When both offsite circuits are inoperable, the decrease in CDP for remaining in Mode 4 is
'approximately a factor of
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'FTJbi6-16 Technical Specification 3.8.1, Conditions A and C, Offsite AC Circuits Inoperable

Core Damage Probability
POS ~ ~One Offsite Circuit Two Offsite Circuits Bseas

POS Inoperable Inoperable B-as Case

I ME-07 8.62E--04 2.1&E-07

2 2.35E:-'•,,,• Wlf--04 1.66E-07
3 1.37E-07 • "/1.47E-04 7.09E-08

4 1. 17E-05_,- ý:ý06E-03 7,21 E-06

6 -/ 3.30E-06 3.30E-06 ,,, 3.30E-06

7 1.2613-06 1.26E-06 -ý .6E06

oial 1.77E-05 9.22E-03
,,otal Fxcluding POS 4 5.99E-06 1.1 6E-03 5.49E-06

Conditions B and F - Diesel Generators

Condition B - One Diesel Generator (DG) Inoperable

One diesel generator was modeled as inoperable and the core damage probabilities were recalculated ror
POS 1, 2, 3, and 4. The resulting CDPs are presented in Table 6-17 along with the CDPs from the base case.

Condition E - Two Diesel Generators Inoperable

A common cause basic evcnl 'or both diesel generators was selected to model the inopcrability of two
diesel generators. The POS -1,2, 3, and 4. risk models were requantified. The resulting CDPs for each
POS are presented in Table 6-1 s7. ig t" Cr . ..... ...

MTA~Z L
"a- 6-17 Technical Specification 3.8.1, Conditions B and E, Diesel Generator(s) Inoperable

Core Damage Probability

P05 One DG inoperable Two DGs Inoperable. /- Base Case

I Ný 3.54E-07 2.38F- 2.18E-07
2 "I'• -07 ,1/•l5 E-07 1.66E-07

1.49E-07-,<O 1.31E-06 7.09E-08

4 1.33<5• ! LIOE-04 7.21 F-06

5 4.79E-07 4.7 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 " 2f6E-06

otal 1.95E-05 1.20E-04 1.27"tki

T4l Excluding POS 4 5.76E-06 9.68E-06 5.49E-06f

WCA P- 16294-N P
6-39S.NI'Anc-Ou3?O

August 2005



WCAP-16294-NP-A, Rev. 1, Appendix E-149

INSERT K

Table 6-16 Technical Specification 3.8.1, Conditions A and C, Offsite AC Circuits Unavailable

Core Damage Probability

POS One Offsite Circuit Unavailable Two Offsite Circuits Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

1 5.82E-f07 5.82E-07 8.62E-04 8.62E-04

2 2.35E-07 2.35E-07 1.47E-04 1.47E-04

3 9.34E-07 1.37E-07 1.09E-04 1.47E-04

4 NA 6.53E-06 NA 4.861.-03

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-16 3.30E-06 3.30E-06 3.30E-06

7 1.26E-f6 I.261-06 1.26P-06 1.26E-06

Total 6.79E-06 1.251:-05 1.12E-03 6.02E-03

INSERT L

Table 6-17 Technical Specification 3.8.1, Conditions B and E, Diesel Gencrator(s) Unavailable

Core Damage Probability

POS One I)G Unavailable Two DGs Unavailable

Cooldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

I3.54Er07 3.54E-07 2.38E=06 2.38E-06

2 2.15i-07 2.151-07 9.51 E-07 9.5 1E-07

3 1.681--06 1.491E-07 1.79E-05 1.31 E-06

4 NA 1.04E-05 NA 1.051:-04

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06 1.26E-06 1.2612-06

TtLtal 7.29E-06 1.62E-05 2.63E-05 1. 15E-04
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For the inoperability of one DG, remaining in Mode 4 (POS 3) instead of coolin.- own to Mode 5
(POS 4) reduces the total core damage probability by more than a factor of`4"When both DGs are
inoperable, the decrease in CDP for remaining in Mode 4 is approximately a factor •- /7

Condition D - One Offsite Circuit and One DC Inoperable

A transformer and diesel generator were selected to model the inoperable equipment for this condition.
The POS 1, 2, 3, and 4 risk models were requantified. The resulting CDPs for each POS are presented in
Table 6-18. A-,' prc:i:zz. ar. the CDPz-frzm tho lrzo eir..

`i'e 6-18 Technical Specification 3.8.1, Condition D One Offisite Circuit and One DC Inopera•"-Core Damae ProbabltOne Offsite Circuit and

posOne DG Inoperable ýBs ase

I I 4.64E-06 2.18E-07
2 1.0313-06 1.6613-07

37' 7.09E-09

4 .,,6.69E-05•. 7.21 E-06

7.85E-05 1.27

tal Excluding POS 4 1.1 6E-05 5.4911-06

The CDPs for one offsite AC circuit and one DG inoperable, as expected, are greater than, the CDPs for
one offisite AC circuit inoperable and are also greater than the CDPs for one DG inoperable. The total
CDI' decreases by more than a factor of.Kwvhcn the unit is cooled down to Mode 4 (P0s 3) instead of
Mode 5 (P0S 4). This is a larger decrease)than for either the one olffsite AC circuit inoperable case or the
one DG inoperable case.

Condition F- One Load Sequencer Inoperable

One load sequencer was selected to model this condition. The load sequencer was modeled as inoperable
and the POS 1, 2, 3, and 4 risk models were requantified. The resulting CDPs for each POS are presented
in Table 6-19. Mao, p,,,dJd aD m f 4:ho th ee : ...
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Table 6-18 Technical Specification 3.8.1, Condition D One Offsite Circuit and One DG Unavailable

Core Damage Probability
P1OS

Cooldown to POS 3 Cooldown to POS 4

1 4.64E-06 4.64E-06

2 1.03E-06 1.03E-06

3 5.95E-06 9.37E-07

4 NA 3.95E-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 1.67E-05 5.1 IE-05
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• 619 Technical SpeCiiation 3.8,., Condition F One Load Sequencer Inopcrabc
~Core Damtage Probability .

POS One Load Sequencer Inoperable ae Case
I 3.94E-07 2.18SE-07

. 2 "'•-.32E-07 1.66E-07

31.5" . " 7.0913-08

4 ý_-05 ' 7.21 E-06

5 4.79E-07 ,,, 4.79E-07

6 ,, 3.30E-06 "• 3.30E-06

7/ 1.26E-06 1 1-k

Total 2.OOE-05 1.27E-05
al Excluding Pos 4 5.52E-06 .49E-06

The results for this case are similar to the results for the one DG inoperable case; which is expected,

because the consequences of the inoperable equipment arc similar. For the inoperability of one load
sequencer, remaining in Mode 4 (POS 3) instead of cooling down to Mode 5 (POS 4) reduces the total
core damage probability by more than a fhctor'oft/ A

For each of the Conditions of this Technical Specification that were evaluated, (he results show that a cool

down to Mode 4 instead of Mode 5 reduces the risk of the shutdown process when the unit has inoperable

electrical power components. The reduction in risk ranges from afactor of 3 to a factor of 12.

Defense-in-Depth Considerations

The electric power design maintains defense-in-depth when the Conditions for this Technical

Specification are considered. Two (rains of diesel generators arc available if two offsite power circuits are
inoperable and two offsite power circuits are available if two diesel generators are inoperable. If an
offsite power circuit and/or a diesel generator arc inoperable, at least one of each remains available. The

slower nature of event progression in the shutdown modes provides increased time for operator actions
andmitigation strategies if an event were to occur. In addition, some events are less likely to occur in the
shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstatc is changed from

Mode 5 to Mode 4.

6.4.41 Technical Specification 3.8.4 - DC Sources - Operating

Description

The station DC electrical power system provides the AC emergency power system with control power. it

also provides both motive and control power to selected safety related equipment and preferred AC vital
bus power (via inverters). The DC electrical power system is designed to have sufficient independence,

redundancy, and testability to perf'onn its safety functions, assuming a single failure.

WCAP- 16294-NP
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Table 6-19 Technical Specification 3.8.1, Condition F One Load Sequencer Unavailable

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

I 3.94E-07 3.94E-07

2 2.32E-07 2.32E-07

3 1.81E-06 1.57E-07

4 NA 1.09E-05

4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1 .26E-06

Total 7.48E-06 1,67E-05
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The typical 125/250 VDC electrical power system consists of two independent and redundant safety

related Class 1 E DC electrical power subsystems (Train A and Train B). Each subsystem consists of two
125 VDC batteries (each battery with 50% capacity), the associated battery charger(s) for each battery,

and all the associated control equipment and interconnecting cabling.

The typical 250 VDC source is obtained by use of the two 125 VDC batteries connected in series.

Additionally there is one spare battery charger per subsystem, which provides backup service in the event
that the preferred battery charger is out of service. If the spare battery charger is substituted for one of the

preferred battery chargers, then the requirements of independence and redundancy between subsystems

are maintained.

During normal operation, the 125/250 VDC load is powered from the battery chargers with the batteries

floating on the system. In case of loss of normal power to the battery charger, the DC load is

automatically powered from the station batteries.

Limiting Condition for Operation

The Train A and Train B DC electrical power subsystems shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action D.2 is Mode 5. Specifically, the unit must be in Mode 3 in

6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action D.2 to be in Mode 4 in 12 hours if the Required Action and

associated Completion Time not met.

Basis for Proposed Change

DC power is included in the risk models described in Section 6.3.1. Each Condition of this Technical

Specification is evaluated quantitatively by modeling the inoperable equipment.

Condition A - One [or Two] Battery Charger[s on one train] Inoperable

There is one battery charger per battery (and per train) in the risk models described in Section 6.3.1.

One battery charger was modeled as inoperable and the POS 1, 2, 3, and 4 risk models were requantified.

WCAP- 16294-NP
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The resulting CDPs for each POS are presented in Table 6-20. Aa pro.v.id " e- .
ca•.--

6-20 Technical Specification 3.8.4, Condition A Battery Charger Inoperable

Core Damagc Probability

Battery Charger Inoperable . Case

1 2.18E-07 2.1 RE-07
2 "" .6611-07 1.660-07

3 7.14 7.09E-08

4 0 6 . 7.21EF-06

5 4.79E-07 4.79E--07

6 •/ ,"3.30E-06 3.30E-06

1 .26E-06 ___,Q--06

"."'T•otal 1.2713-05 1.27E-0" ,,

,,,•tal Excluding POS 4 5.49E-06 5.49E-06

The results are basically the same as the base case. The CDP is reduced by slightly more than a factor of
-t&when the unit is cooled down to Mode 4 instead of Mode 5.

Condition B - One Battery/Two Batteries on One'Train Inoperable

There is one battery modeled per train in the risk models described in Section 6.3. 1. One battery was
modeled as inoperable and the POS [,-2,3, and 4 risk models wereý r~equantified. The resulting CDPS for
e a c h P O S a r e p r e s e n te d in T a b le 6 - "2 1 . . . . . "M ~ t,., , . -r p ' h e, h -, c js,:• • .. . "

"b• 2 1 Technical Sp ecification 3.8.4, Condition B One Battery Inoperable

po••S Core Damage Probalbilit'y

PSOne Battery Inoperable "_ý ase Case

I -113.85E-07 2.1811-07

2 2.36F-07,,- 1.66E.-07

3 •K 7 7,09E-08 "

4 __ 1.43F-05• , 7.2 1E-06

5 4.79E-07 • .•4.79F-07

• 6 3.30E-06 _' 330E-06

7/ 1.26F-06 1.26Eý-'

,--,roal 1 2.0 1E-05 1.27F-05

_, 'Otal Excluding POS 4 5.93E-06 5.49L.-06 "
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Table 6-20 Technical Specification 3.8.4, Condition A Battery Charger Unavailable

Core Damage ProbabilityPOS
Cooldown to POS 3 Cooldown to POS 4

1 2. 1 SE-07 2.18E-07

2 1.66E-07 1.66E-07

3 5.95E-07 7.14E-OS

4 NA 4.03E-06

5 4.791-07 4.79E-07

6 3.3013-06 3.30E-06

7 1.26E-06 1.26E-06

Total 6.02E-06 9.52E -06

INSERT P

Table 6-21 Technical Specification 3.8.4, Condition B One Battery Unavailable

Core Damage Probability
POs

Cooldown to POS 3 Cooldown to POS 4

3.851E-07 3.85E-07

2 2.361--07 2.36E-07

3 1.78E-06 1.71 E-07

4 NA 1.101E-05

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

Total 7.44E-06 1.68E-05
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The results are expected to be similar to those for the battery charger. The inoperable battery CDPs are
larger than the CDPs for an inoperable battery charger. The battery chargers are the primary source for
DC power and the batteries serve as the backup, however, the failure probability for the battery chargers
is twice that or the batteries. Therefore, modeling the battery as inoperable results in a larger change in
the CDPs. For this case, the CDP is reduced by more than a factor of 44.. when the unit is cooled down
to Mode 4 instead of Mode 5.

Condition C - One DC Subsystem (train) Inoperable for Reasons Other Than Condition A or B

A DC panel was selected to model the inoperability of one DC train. The risk models described in
Section 6.3.1 were requantified for POS 1. 2, 3, and 4. The resulting CDPs for each POS are presented in
Table 6-22. A- .. .. ...... C .

c 6-22 Technical Specification 3.8.4, Condition C One DC Subsystem Inoperable for Reasons
Other Than Condition A or B

Core Damage Probability

One DC Subsystem Inoperable Base Case

I5.73E-05 2.18F-07

2 E0,, - ' 1.66E-07

3 E- 7.09E-08

4 8.79E-05 7.21 E-06
5 4.79E-07 4.79F-07

/ Total 2.72E-04 1.2713-05

,,/ Total Excluding POS 4 1.84E-04 5.49lE-06

The CDP values for POS 1, 2, 3, and 4 are larger than those of the previous two cases. This is expected
because one entire DC subsystem is inoperable. For this case, the CDP is reduced by am- a factor of
approximately 1.5 when the unit is cooled down to Mode 4 instead of Mode 5. This is a smaller decrease
than the other two cases. The POS 4 CDP is greater for this case than the other two cases, however, the
CDPs for the POS 1, 2, and 3 are much greater for this case than they are for the previous two cases. The
POS 1, 2, and 3 and CDPs lessen the effect of the POS 4 contribution. Nt .... ,t R "•"' -,,,. .
t*lhizL €•;-... fai -. ",th: ,, h.~."A " piifi P,,•'cnry Fr,,na (FPW. alkn k¢nnwn aA F~TW) ,thtA ... .... ca1,,'•

th~wuiji@@.., : ...... - .FINE,., u.,t- ,I ,i filuic duinug .3 Nnd " 'add1%........r.irg

p crt .;;LC~ig POS-• .. . ....3 A' *i r r...,,It. th,•I•,p 1 nc r •.rp .. . .. ;;G,,;, -,u --.i 1 .e Lent ,,k,*aicid -. hlJI ,,.,,,. w' , ..i ... -

t-h•a t- ftrc-n j.j~.. .= fr- this .6~t..i.... :itr•'a-., ohbr is-'mp!pr .3"-r.......... L .... . P pis 3 :
ar-the PO, 4-fi&kt.n. --. @tJ by . h1 r.s... -
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Table 6-22 Technical Specification 3.8.4, Condition C One DC Subsystem Unavailable for Reasons
Other Than Condition A or B

Core Damage Probability
POS

Cooldown to POS 3 Cooldown to POS 4

1 5.73E-05 5.73E-05

2 6.11E-05 6.11 H-05

3 8.051:-06 6. 1OE-05

4 NA 3.49E-05

4.7912-07 4.7912-07

6 3.3013-06 3.30E-06

7 1.26E-06 1.2613-06

Total 1.311:-04 2.1912-04



WCAP-16294-NP-A, Rev. 1, Appendix E-159

6-114

All three cases presented demonstrate a reduction in risk when the unit is cooled down to Mode 4 instead
of Mode 5.

Defense-in-Depth Considerations

The DC power system is designed for the battery chargers to provide the normal DC power. The batteries
back up the chargers in the event that AC power to the chargers is lost. There are two redundant trains of
DC power so if one is inoperable, the other is available to provide the necessary DC power. The slower
nature of event progression in the shutdown modes provides increased time for operator actions and
mitigation strategies if an event were to occur. In addition, some events are less likely to occur in the
shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is changed
from Mode 5 to Mode 4.

6.4.42 Technical Specification 3.8.7 - Inverters - Operating

Description

The inverters are the preferred source of power for the AC vital buses because of the stability and
reliability they achieve. The function of the inverters is to provide AC electrical power to the vital buses.
The inverters can be powered from an internal AC source/rectifier or from the station battery. The station
battery provides an uninterruptible power source for the instrumentation and controls for the RPS and
ESFAS. The four inverters [(two per train)] ensure an uninterruptible supply of AC electrical power to
the AC vital buses even if the 4.16 kV safety buses are de-energized.

Limiting Condition for Operation

The required Train A and Train B inverters shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action B.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.

Proposed Required Action and Endstate

Revise the endstate for Required Action B.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.
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Basis for Proposed Change

The inverters are included in the risk models described in Section 6.3.1. Based on the specific design of
the unit chosen for the generic PRA model, the two inverter trains are not symmetrically modeled.
Train A includes one inverter and Train B includes two inverlers. Two cases were evaluated for this
Technical Specification. One case models Train A inoperable and the other case models Train B
inoperable. The risk models described in Section 6.3.1 were requantilied for POS 1, 2, 3, and 4 for each
case. The resulting CDPs for each POS are presented in Table 6-23. A ,- ,o - ...d..rt. t bah ccr•.-.

'1 ar-23 Technical Specification 3.8.7, Inverters - Operating

Core Damage Probability

Train A - One Inverter Train B -Two lnverters
POS Inoperable Inoperable Base Case

I OSE-07 4.OE-07 2.18E'07

2 2.36V-_ -07 i.66E-07

3 1.58E-07 1.5212-07 7.09E-08

4 1.42E-05 1.37E-05 7.21 E-06

5 4 - 7.-07 4.79E-07

6 _3.30E-06_ " 3.30E-06

7 / 1.26E-06 1.26E-06 1.26E-06

Jodi" ~~~2.OOE-05 19E0 :_70

IT xcluding POS 4 5.84E-0_ _.83E-06 SA

Although the fault tree modeling is slightlydifferent for the t-io trains, the results are basically the same.
For these two cases, the CDP is reduced by more than a factor or-Ywhen the unit is cooled down to
Mode 4 instead of Mode 5. A

Defense-in-Depth Considerations

The inverters can be powered from AC sources or from the batteries. Therearm two redundant trains of
inverters so if one is inoperable, the other is available to provide the necessary AC power. The slower
nature of event progression in the shutdown modes provides increased time for operator actions and
mitigation strategies if an event were to occur. In addition, some events are less likely to occur in the
shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is changed from
Mode 5 to Mode 4.
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[ITable 6-23 Technical Specification 3.8.7, Inverters - Operating

Core Damage Probability

Train A - One Inverter Unavailable Train B - Two Inverters Unavailable

Cooldown to POS 3 CooldoWn to POS 4 Cooldown to POS 3 Cooleown to POS 4

4.05E-07 4.05E-07 4.OOE-07 4.00E-07

2.36E-07 2.36E-07 2.35E-07 2.35E-07

1.82E-06 1.58E-07 1.73E-06 1.52E-07

NA 1.09E-05 NA 1.04E-05

4.79E-07 4.79E-07 4.79E1-07 4.79E-07

3.30E-06 3.30E-06 3.30E-06 3.30E--06

1.2613-06 1.26E-06 1.26E-06 1.26E-06

7.50F-06 1.67E-05 7.40E-06 1.62E--05
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6.4.43 Technical Specification 3.8.9 - Distribution Systems - Operating

Description

The typical onsite Class 1E AC, DC, and AC vital bus electrical power distribution systems are divided by
trains into two redundant and independent AC, DC, and AC vital bus electrical power distribution
subsystems.

The AC electrical power subsystem for each train consists of a primary ESF 4.16 kV bus and secondary
480 and 120 V buses, distribution panels, motor control centers and load centers. Each 4.16 kV ESF bus
has at least one separate and independent offsite source of power as well as a dedicated onsite DG source.
Each 4.16 kV ESF bus is normally connected to a preferred offsite source. After a loss of the preferred
offsite power source to a 4.16 kV ESF bus, a transfer to the alternate offsite source is accomplished by
utilizing a time delayed bus undervoltage relay. If all offsite sources are unavailable, the onsite
emergency DG supplies power to the 4.16 kV ESF bus. Control power for the 4.16 kV breakers is
supplied from the Class 1E batteries.

* The secondary AC electrical power distribution subsystem for each train includes safety related buses,
load centers, motor control centers, and distribution panels.

The 120 VAC vital buses are arranged in two load groups per train and are normally powered from the
inverters. The alternate power supply for the vital buses are Class 1 E constant voltage source
transformers powered from the same train as the associated inverter. Each constant voltage source
transformer is powered from a Class lE AC bus.

The DC electrical power distribution subsystem typically consists of 125 V buses and distribution panels.

Limiting Condition for Operation

Train A and Train B AC, DC, and AC vital bus electrical power distribution subsystems shall be operable.

Applicability

Modes 1, 2, 3, and 4.

Condition Requiring Entry into Actions or a Unit Shutdown

Required Action and associated Completion Time not met.

Current Required Action Endstate

The current endstate for Required Action D.2 is Mode 5. Specifically, the unit must be in Mode 3 in
6 hours and Mode 5 in 36 hours.
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Proposed Required Action and Endstate

Revise the endstate for Required Action D.2 to be in Mode 4 in 12 hours if the Required Action and
associated Completion Time not met.

Basis for Proposed Change

The electrical distribution systems are included in the risk models dcscribed in Section 6.3.1. Each
Condition of this Technical Specification is evaluated quantitatively by modeling the inoperable
equipment.

Condition A - One or More AC Electrical Power Distribution Subsystems Inoperable

A representative electrical bus was chosen to provide representative results for one AC electrical power
distribution subsystem inoperable. The bus was modeled as inoperable and the risk modcls described in
Section 6.3.1 were requantified for POS 1, 2, 3, and 4. The resulting CDPs for each POS arc presented in
Tablc 6-24. . ..a .....iid L Lh Ccrse

le 6-24 Technical Specification 3.8.9, Condition A AC Power Distribution Suhsvstcn Inopera

Core Damage Probability

t~t•¢• [ One AC Power Distribution

POS Subsystem Inoperable Base Case

1 2.11 E-05 2.18E-07

2 "' 2E-06 1.66E-07

3 2.431:- 7.0913-08

4 ,, 8E-05 7.211:-06

5 4.79E-07 4.79F.-07

6 3.3013-06 3.30E-06

7 1.26E-06 . 61E-06

1.0513-04 1.27E-0-
alExcluding POS 4 3.11.E-05 5.49E-06

&-/(o
The CDPs for this case arc greater than those for the loss of an ofTsite source (Table.6-2-6). They are also
greater than those for having one DG inoperable (Table 6-17). This is expected because an inoperable

onsite source disables the offsiic power fced as well as the associated diesel generator. For this case, the
CDP is reduced by meief a factor ofZwhen'the unit is cooled down to Mode 4 instead of Mode S.
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Table 6-24 Technical Specification 3.8.9, Condition A AC Power Distribution Subsystem Unavailable

Core Damage ProbabilityPOS
Cooldown to POS 3 Cooldown to POS 4

I 2.11E-05 2.1 IE-05

2 2.52E-06 2.52E-06

3 S17E-06 2.43E-06

4 NA 3.53E-05

5 4.79E-07 4.79F-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26L-06

Total 3.68F-05 6.64E-05
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Condition B - One or More AC Vital Buses Inoperable

Two cases are examined for this Technical Specification Condition; one inoperable panel and three
inoperable panels to model one or more vital buses. The equipment was modeled as inoperable and the
risk models described in Section 6.3.1 were requantified for POS 1, 2, 3, and 4. The resulting CDPs for
each POS are presented in Table 6-25. A .rr .-dad nrt ... C .

'T 6-25 Technical Specification 3.8.9, Condition B AC Vital Buses Inoperable

Core Damage Probability

One Panel Inoperable Three Panels Inoperable Base Case

5-- SE .1311-06 2.1 8E-07

E-06 1.66E-07

3 1.58E-07 > I.45E-06 7.09E-08

4 1.42- 1. -0 4 7.21 E-06

5 . 9E-07 4.79E-07 4.79E-07.

6 330E-06 3.30E-06 3.30E-06

7 1.26E-06 1 .26E-06 1.- --06

tl2.0GE-0S 1 .24E-04 I .7717

otal Excluding POS 4 5.84E-06 1.36E-05 5.49E-06

The CDPs for the three panel case are W s&e. m" , greater than the one panel case for POSs 1, 2,
3, and 4. For the one panel case, the CDP is reduced by more than a factor of when the unit is cooled
down to Mode 4 instead of Mode 5. For the three panel case, the CDP is reduced b• a factor of._when
the unit is cooled down to Mode 4 instead of Mode 5.

Condition C - Oneor More DC Electrical Power Distribution Subsystems Inoperable

This Condition evaluates one DC subsystem being inoperable. If more than one DC subsystem is
inoperable, the results will differ, however, the results ofTechnical Specification 3.8.4 Condition C
(Table 6-22) and other DC cases run have demonstrated the same conclusion; the risk of the shutdown
process, in terms of CDP, is reduced when the unit is cooled down to Mode 4 instead of Mode 5.
Therefore, a separate quantitative risk evaluation was not performed for this Condition.

The risk evaluation cases run for Technical Specification 3.8.9 demonstrate that the risk of the shutdown
process, in terms of CDP, is reduced when the unit is cooled down to Mode 4 instead of Mode 5.

Defcnse-in-Dcpth Considerations

If Technical Specification 3.9.9 Condition D applies, there is no loss of safety function and the operable
electrical power distribution subsystems are capable of supporting the minimum safety ftinctions
necessary to mitigate accidents and shut down the reactor and maintain it in a safe shutdown condition.
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Table 6-25 Technical Specification 3.8.9, Condition It AC Vital Buses Unavailable

Core Damage Probability

POS One Panel Unavailable Three Panels Unavailable-

Conldown to POS 3 Cooldown to POS 4 Cooldown to POS 3 Cooldown to POS 4

1 4.05E.07 4.05E-07 5.13E-06 5.13E--06

2 2.36E--07 2.36E-07 1.99E-06 1.9911-06

3 1.82E-06 1.58E-07 2.00E-05 1.45E-06

4 NA 1.09E-05 NA 1.05E-04

5 4.79E-07 4.79E-07 4.79E-07 4.79E-07

6 3.3013-06 3.30E-06 3,30E-06 3.30E1-06

7 1.26E-06 1.26fH-06 1.26E-06 1.26E-06

Total 7.50E-06 1.67E-05 3.22E-05 1.19E-04
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The slower nature of event progression in the shutdown modes provides increased time for operator
actions and mitigation strategies if an event were to occur. In addition, some events are less likely to
occur in the shutdown modes. Therefore, sufficient defense-in-depth is maintained when the endstate is
changed from Mode 5 to Mode 4.

6.5 SENSITIVITY ANALYSIS

6.5.1 POS 4 Time Sensitivity

The time spent in POS 4 was estimated to be 70 hours as described in Section 6.3.1.2. 24 hours were
assumed to begin and complete the transition from AFW to RHR cooling as required by the Technical
Specifications to be in Mode 5 from Mode 4. The remaining 46 hours were estimated from plant startup
data. The number of hours in the POS has an important effect on the predicted CDP for that POS.
Because the quantitative evaluations in this report are used to demonstrate an increase in risk by cooling
down to POS 4, a sensitivity case is performed to examine the effects of reducing the amount of time
assumed for POS 4. 24 hours were chosen ior the sensitivity study because the base model assumes that
it will take 24 hours to complete the transition from Mode 4 to Mode 5.

Basic events and initiating event probabilities that are dependent on the time assumed for POS 4 were
recalculated and the POS 4 fault tree was requantified. Table 6-26 presents the revised POS 4 CDP with
the base case results.

Table 6-26 Pos 4 Time Sensitivity Case

Core Damage Probability

POS 24 hour POS 4 Base Case

I 2.18E-07 2.t1E-07

2 1.66E-07 1.66E-07

.3 7.09E-08 7.09E-08

4 - O6~o8i•-- , .

5 4.79E-07 4.79E-07

6 3.30E-06 3.30E-06

7 1.26E-06 1.26E-06

TOTAL L.0 _ 7.17E5-04 -. -O

• ''''E.hdr POs- 4 a9E 06 S 19g'0

ensitivity case, the CDP is reduced by a factor of" k4 when the unitV 3
(Mode 4) instead of P For the base case th uce•ed by more than a factor of 2
deenen t ounled for 4o TPh 4. The resnuats demonstrate that there is a

Se• .3a-6-wTould also show lower reduction factors for removing the POS 4 . "" urs are
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assumed for POS 4. The numerical results would changc, however, not the conclusion that there
grcate r the unit to cool down to Mode 5 (POS 4) instead of Mode 4 (POS

Another insight from Table 6-26 corn coipari•n•p trs-e case POS 3 and POS 5 CDPs to the
24 hour POS 4 CDP. POS 3 and POS 5 are v .in , tes and teir conbined time is 22 hours
(refer to Table 6-9). "lhe P0 3 a 5 total CD is 5.5F . hour POS 4 CDP is 2.2E-06.
The POS 4 time is less 0 percent greater than th combined POS 3 an timcs (24 versus
22 hours), It cr. the P05 4 CDP is 4 timec% greater than the combined POS 3 and P a]. This is
apno r demonstration of the increase in risk when the plant cools down to PO 4 versus remaining i
..,OS 3.

6.5.2 Steam Generator Tube Rupture Initiating Event Frequency Sensitivity

To address thc various types of steam generators installed inthe Westinghouse NSSS designed plants, the
effects of assuming a larger SGTR initiating event frequency was investigated. As stated in the text
following Table 6-8, the SGTR initiating event frcquency uscd was 2.7E-03/yr. This value was increased
by a factor or4 for the base case and the results arc provided in Table 6-27.

6-27 Steam Generator Tube Rupture Frequency Sensitivity

Core Damage Prohnhility

Base Case Sensitivity Case ýerent Increase
1 8 F--2E07 2.19F-07 0.3

3 7.091E-08 9.09E-08 28

4 7.21E-06 .21E-06 0.0

5 .... 4.79 6.05 E- ,, 26
6 ',----.30E-06 3.65E-06 1 0

7 1.26E-06l.26E-060.

To 1.27E-05 1 .32E-05

To ta c luding POS 4 5.49E-06 6.01E-069

POS 3 and POS 5 are the most affected by the increase in the SGTR frequency. The increase is small for
the total . Note that POS 4 does not include the SGTR initiating event and,
therefore, is not affected by the sensitivity. Although there is an increase in the core damage probability,
the increase is small compared to the change in the initiating event frequency and the changes do not alter
the. conclusions drawn from the model quantifications presented in Section 6.4.
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The CDP for the 24 hour POS 4 case is 2.OBE-06. This is reduced from the base case POS 4
CDP of 4.03E-06 as expected. The base case CDP for POS 3 is 5.95E-07 and it assumes a 49
hour mission time. This provides further evidence that a shutdown to Mode 4 (POS 3) has less
risk associated with it than a shutdown to Mode 5 (POS 4).

INSERT V

Table 6-27 Steam Generator Tube Rupture Frequency Sensitivity

Core Damage Probability

POS Cooldown to POS 3 Cooldown to POS 4

1 2.19E-07 2.19E-07

2 1.86E-07 1.86E-07

3 9.22E-07 9.09E-08

4 NA 4.0311-06

5 6.05E-07 6.05E-07

6 3.65E-06 3.65E-06

7 1.26E-06 1.26E-06

Total 6.84PE-06 1 .O01-05
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6.5.3 Probability of Power Recovery Sensitivity

For the loss of offsite power in POS 4, the probability of not recovering power within 2 hours is
0.5. This is based on power recovery information in Reference 6. This probability also includes
the probability of equipment failing to start after the power recovery and operator actions. A
sensitivity case was run assuming that the probability of not recovering power within 2 hours is
0.1. The revised base case POS 4 results are reduced from a core damage probability of
4.03E-06 to 3.46E-06. This is not a large change in CDP for a factor of 5 reduction in the
probability of not recovering power. Although there is a decrease in the POS 4 core damage
probability, the decrease is small compared to the change in the probability of not recovering
power and the change does not alter the conclusions drawn from the model quantifications
presented in Section 6.4.
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6.6 TIER 2 AND 3 REQUIREMENTS

Regulatory Guide 1 177 defines a Tier 2 assessment as providing reasonable assurance that risk-
significant plant equipment outage configurations will not occur when specific plant equipment is out-of-
service consistent with the proposed Technical Spccification change. The risk-informed evaluations
provided in Section 6.4 address one Technical Specification Condition at a time, evaluating a change to

thc cndstate from Mode 5 to Mode 4. The endstate change does not change the Technical Specification
rcquiremcents for other equipment required to be operable in the shutdown modes. In addition, no
completion times are being extended and no surveillance test intervals are being changed. The
evaluations in Section 6.4 demonstrate that there is a reduction in risk and advantages in del'cnsc-in-dcpth
when the unit cools down to Mode 4 instead of continuing the cooldown to Mode 5. "fherzlrz, Ti '

Regulatory Guide 1. 177 defines a Tier 3 assessment as a program that ensures that the risk impact of
out-of-service equipment is appropriately evaluated prior to perlronming any maintenance activity.

10 CFR 50.65 (a)(4) requires that prior to performing maintenance activities, risk assessments shall be
performed to assess and manage the increased risk that may result friom proposed maintenance
activities. These requirements are applicable to all plant modes. The plant-specific implementation of
10 CFR 50.65 (a)(4) provides assurance that risk-significant plant equipment outage configurations vill

not occur when equipment in addition to the equipment associated with the Tcchnical Specification
Condition that resulted in the shutdown is taken out of service.

6.7 EXTERNAL EVENTS EVALUATION

As noted in Section 6.3.1.3. CCW and SW internal flooding events arc included in the PRA model
because ofltheir impact on RCP seal LOCAs. Due to reduced RCS pressure, RCI' seal LOCAs arc not
modeled lbr POS 3, 4. and 5. Thercforc, conclusions regarding the effects of flooding on the POS 3 and 4

risk cannot be drawn directly from the quantitative results. By the time the unit has entered POS 3,
feedwatcr system operation has been terminated and secondary cooling is provided by the auxiliary
fecdwater system. Thercforc, fecdwatcr system flooding cvents are not applicable. The flooding events

of interest for POS 3 and 4 involve the CCW and SW systems. The quantitative results presented in
Tables 6-14 and 6-15 for CCW and SW, respectively, show that the risk for POS 4 is much greater than
that Ior POS 3 when a train ol'these systems is inoperable. A partial or total loss of these systems and the

subsequent consequences due to flooding events would exhibit a similar difference in risk between POS 3

and POS 4. It is therefore concluded that consideration of flooding events would not change the
conclusions presented in Section 6.4.

For fire events, the Appendix R evaluations address the safe shutdown requirements. Operating
procedures are in place to respond to fires. The operators will respond to fires occurring in Mode 4
similar to fires occurring in Mode 5. Additionally, more safety system equipment is required to be
operable in Mode 4 than in Mode 5 by the Technical Specifications. This provides additional assurance

of successful mitigation of fires and other external events.

* A seismic PRA is not available for Modes 4 and 5, however, several observations can be made. It is
reasonable to assume that the trains of a seismically qualified system will respond to the event in a similar
manncr for either mode. If one train of a system can still perform its functions after a seismic event, then
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The Mode 4 (POS 3) PRA model includes the auxiliary feedwater turbine-driven pump. The
availability of this pump is important to both the qualitative and quantitative bases for
determining that the risk associated with a plant shutdown to Mode 4 is less than the risk
associated with a plant shutdown to Mode 5. Therefore, a Tier 2 requirement is added to the
Technical Specification Bases for the Technical Specifications listed in Table 2-1.
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it is likely that all trains will he abic to perform their functions after a seismic event and the defense in
depth rational developed for changing the endstate to Mode 4 remains applicable. In addition;a seismic
event is likely to lead to a loss of power and there are more indepcndent sources of power required to be
available in Mode 4 than in Mode 5. It is concluded that considerations of seismic events would not
change the conclusions developed in Section 6.4.

Although not included in the PRA models used to assess the risk for the various plant operating states,
external events would not change the conclusions presented in Section 6.4. The risk associated with
POS 3 is less than that for POS 4. With more equipment options r for POS 3, there is less
likelihood that all redundancy and defense-in-depth will be defeate by an external event in POS 3 than inPOS 4./., ,

\VCAP- 16294-NP 
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7 SUMMARY OF RESULTS

An evaluation is performed to assess the risk associated with a cooldown to Mode 4 instead of Mode 5 for
specific Technical Specification Required Actions. To perform this evaluation, plant operating states are
defined for the changing conditions as a plant shuts down from fill power operation and cools down to
Mode 5. These POSs arc evaluated qualitatively and quantitatively. The qualitative evaluation of the
POSs demonstrates that there arc advantages in risk and in defense-in-depth when the plant remains in
POS 3 (Mode 4) rather than continuing the cooldown to POS 4 (Mode 5). Each Technical Specification
listed in Table 2-1 is evaluated for a change in endstate from Mode 5 to Mode 4. These evaluations are
presented in Sections 6.4.1 through 6.4.43. 1Technical Specifications addressing equipment included in
the POS PRA models are evaluated quantitatively. In all cases, it is demonstrated that there is an increase
in plant risk if the plant cools down to POS 4 (Mode 5) instead of POS 3 (Mode 4). Technical
Specifications addressing equipment not included in the POS PRA models are evaluated qualitatively.
Defense-in-depth is addressed for each Technical Specification and Sections 6.4.1 through 6.4.43
demonstrate that the endstates for the Technical Spccilicaions listed in Table 2-1 can be changed from
Mode 5 to Mode 4. Sensitivity cases are presented in Section 6.5 that examine the influence of the time
modeled for POS 4 aii& the effects of assuming a different SGTR initiating event t'rcqucnc fln support of
these results, Section 6.6 addresses Tier 2 requ ircments and Sect ion 6.7 qual itati vely evaluates external f
events.
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8 CONCLUSIONS

The Technical Specifications listed in Table 2-1 have been evaluated for a change in cndstatc from
Mode 5 to Mode 4. The qualitative evaluation of the POSs in Section 6.2 concludes that there are
advantages in risk and in defense-in-depth when the plant remains in POS 3 (Mode 4) rather than
continuing to cooldown to POS 4 (Mode 5). Safety margins are not reduced as discussed in Section 5.2.
Technical Specification-specific evaluations are presented in Sections 6.4.1 through 6.4.43. These
qualitative and quantitative evaluations demonstrate that there is less risk if the cndstates for these
Technical Specifications arc changed from Mode 5 to Mode 4. The model used for the quantitative
evaluations is described and shown to be representative of Westinghouse NSSS plants. Defense-in-depth
is addressed for each Technical Specification and the evaluations support the conclusion that the endstatc
can be changed from Mode 5 to Mode 4.

From a sensitivity case presented in Section 6.5, the results demonstrate that changes to the time duration
modeled for POS 4 (Mode 5) does not affect the conclusion that there is less risk associated with a
cooldown to Mode 4 than there is for a cooldown to Mode 5. Pte-oisensitivity case of asswning a
dilTerent SGTR initiating event frequency was applied to all POSs and the conclusion that there is less
risk associated with a cooldown to Mode 4 than there is for a cooldown to Mode 5 remains applicable.<--

In support of thed ealuatins of nskTor the Technical Specifications, Section 6.6 addresses Tier 2 o.,,AJi-r.e -3
requirements, tis concluded that the program ised to assess and manage the risk associated with
mantenance as required by IOCFR50.65 (a)(4) provides rceasonable assurance that risk-significant plant
equipmnent outage configurations will not occur when equipment in addition to the affected Technical
Specification is taken out of service.

Section 6.7 qualitatively evaluates external events and concludes that the inclusion ofcxtemal events into
tile PRA models for the POSs would not change the conclusions presented in Section 6.4.

The above conclusions support changing the endstate from Mode 5 to Mode 4 for the Technical
Specifications listed in "lable 2-1.as discussed in Section 6.4•r.J ...... ,. 11aktp• In AppndiA D-,.v

71,* , L •, l./ -

PO j
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APPENDIX A
TOP 100 CUTSETS FOR POS 3 AND POS 4

The top 100 cutsets for POS 3 are presented in Table A-i These cutsets are from the base case/that
assumes that no equipment is out of service for testing r maintenance. The time duration for bS 3 is

WI, Xhours. The CDP for the top 100 Cutsets is .-4 - which is slightly more than 90% of , the

total CDP calculated for POS 3. The largest initiating event contributor to the POS 3 CDIP is Loss of
Decay Heat Removal (EFW). This event is the loss of emergency feedwater (also known as AFW) and_
-;M thel p ... .... c,, it accounts for.4+.tE---6 (approximatelyA,/o) of the total CDP.

The top 100 cutscls for POS 4 are presented in Table A-2. These cutsels are from the base case that
assumes that no equipment is out of service for testing or maintenance. The time duration for POS 4 is

3. ••-04 -710 -hours. The CDP for the top 100 cutsets is C6 which is of ;L4- , ýte total CDP , -0 £
calculated for POS 4. The largest initiating event contributor to the DP is oss of RI IR. -4ho
W ==3"dhis event accounts for .9- (approximately ?Iw) of the total CDP.- \ &

A)}~D Ji -y+3-SA-) AAJt' P, k.1IL- L

RELl.,,uo3 T( - •- -- 5 At A ti 1•,
Rwvs6.cb
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Cutsets with Descriptions Report
@CDFALLF = 5.95E-07
O:\RRA\WOG Projects\WOG Tech Spec Endstates\POS3 49 Hr Quantification\3162POS3Revl.CUT 11/13/07 4:56 PM

# Cutset Prob Event Prob Event Description

1 9.73E-08 1.52E-05 %SGR STEAM GENERATOR TUBE RUPTURE INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
6.40E-03 OAI 1 OPERATOR FAILS TO DIAGNOSE,IDENTIFY, & ISOLATE RUPTURED SG

2 8.16E-08 1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.44E-06 EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF
1.OOE+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

3 6.29E-08 8.39E-07 %SLO SMALL LOCA INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
7.50E-02 OAESF3

4 2.05E-08 4.01E-05 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
7.50E-02 OAESF3
6.80E-03 UC-FTIFLTSGCHE HUMAN ERROR FAILURE TO CLOSE EFW FLOW VALVES TO STEAM GEN C

5 1.61E-08 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
7.35E-03 DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
1.46E-04 EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF
1 .00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1 :50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

6 1.56E-08 4.01E-05 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
7.50E-02 OAESF3
5.20E-03 OAT2 OPERATOR FAILS TO TERMINATE SI GIVEN SSB

7 1.56E-08 . 4.01E-05 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
7.50E-02 OAESF3
5.20E-03 OAT2 OPERATOR FAILS TO TERMINATE SI GIVEN SSB

8 1.34E-08 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR 1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-01 XHR_.2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

9 1.15E-08 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
3.65E-01 XHR 1 FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

10 1.12E-08 1.12E-08 %MLO MEDIUM LOCA INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)

11 1.09E-08 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
3.46E-01 CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN)
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

file:///RI/WOG %20Projects/WOG %20Tech %20Spec 20Ends...s/POS3 %2049%0ho20Quantificatior/3162POS3Rev I.txt (I of 10) 12/9/07 8:59:28 AM
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12 1.OOE-08 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT

7.35E-03 DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
9.07E-05 EFW-CC-PM21-FS I combination of 2 of 2 MD pumps to start
1 .00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

13 9.22E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HRI FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR 1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-01 XHR_2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

14 8.98E-09 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.44E-06 EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.10E-02 OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs

1.50E-01 OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL)
15 8.01E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT

3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR-1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E702 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
3.99E-01 CNU_1 CORE IS UNCOVERED AT 14 HOURS (WITH RCS COOLDOWN)
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
6.35E-01 XHR_1-SUCCESS XHR SUCCESS, POWER IS RECOVERED AT 14 HOURS

16 7.94E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR I FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR 1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
2.34E703 ACP-CC-DG-FR I combination of 2 of 2 DGs
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
3.65E-01 XHR_1 FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

17 7.52E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
3.46E-01 CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN)
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

18 6.53E-09 1.00E+00 %EFWl LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.96E-03 DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE
5.OOE-01 EFW8P
1.46E-04 EFWICC-XPP-FRO1 XPP21A, XPP21B FAIL TO RUN BY CCF
1.OOE+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

19 6.02E-09 4.01E-05 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
7.50E-02 OAESF3
2.OOE-03 UCAVIFV3551-FC FAILURE TO CLOSE IFV-3551 WHICH SUPPLIES MD HEADER FLOW

20 6.02E-09 4.01E-05 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
7.50E-02 OAESF3
2.OOE-03 UCAVIFV3556-FC FAILURE TO CLOSE IFV-3556 WHICH SUPPLIES TD HEADER FLOW

21 5.81E-09 1.52E-05 %SGR STEAM GENERATOR TUBE RUPTURE INITIATING EVENT
1.OOE+00 ESF-CC-DRIC-FOR I combination of 2 of 2 cards (driver circuit)
5.1OE-03 OAD_1 OPERATOR FAILS TO DEPRESSURIZE SECONDARY SIDE (NORMAL COOL DOWN)

7.50E-02 OAESF3
22 5.51E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT

3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
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2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
3.99E-01 CNU_I CORE IS UNCOVERED AT 14 HOURS (WITH RCS COOLDOWN)
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
6.35E-01 XHR 1-SUCCESS XHR SUCCESS, POWER IS RECOVERED AT 14 HOURS

23 4.89E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
2.83E-02 CNU_4 CORE IS UNCOVERED AT 4 HOURS (WITH RCS COOLDOWN)
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

24 4.49E-09 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.44E-06 EFWICC-XPP-FRO4 XPP21A, XPP2 1B, XPP8 FAIL TO RUN BY CCF
1.OOE+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
7.50E-02 OAESF3
1.1OE-02 OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs

25 4.45E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
6.32E-01 1HR 1-SUCCESS IHR 1 SUCCESS, POWER IS RESTORED AT 1 HOUR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

26 4.05E-09 1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.96E-03 DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE
5.OOE-01 EFW8P
9.07E-05 EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
1.00E+00 NOSBO-FLAG NO STATION:BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

27 3.36E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 IHRI1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
2.83E-02 CNU_4 CORE IS UNCOVERED AT 4 HOURS (WITH RCS COOLDOWN)
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

28 3.13E-09
1.50E-02
5.20E-03

29 3.13E-09
1.50E-02
5.20E-03

30 3.06E-09
6.32E-01
2.34E-03
1.50E-02
1.OOE+00

31 2.85E-09
1.30E-03
1.46E-04
1.OOE+00
1.50E-02

32 2.50E-09
5.44E-06
1.OOE+00
4.60E-04

33 2.28E-09
1.00E+00
7.50E-02
2.OOE-03

4.01 E-05
OAR4
OAT2

4.01E-05
OAR4
OAT2

1.38E-04

%SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT
OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
OPERATOR FAILS TO TERMINATE SI GIVEN SSB

%SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT
OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
OPERATOR FAILS TO TERMINATE SI GIVEN SSB

%LSP LOSS OF OFFSITE POWER INITIATING EVENT
1HR_1-SUCCESS 1HR_1 SUCCESS, POWER IS RESTORED AT 1 HOUR
ACP-CC-DG-FR 1 combination of 2 of 2 DGs
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
D-AV-IFV2030FO AIR-OP FLOW CONTROL IFV-2030FAILS TO OPEN DUE TO LOCAL FLT
EFWICC-XPP-FRO1 XPP21A, XPP21B FAIL TO RUN BY CCF
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

1.OOE+00 %EFWI LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
Q-SIRWSTLOLOFA NO SAFGUARDS ACTUATION SIGNAL (RWST LO-LO LEVEL)

1.52E-05 %SGR STEAM GENERATOR TUBE RUPTURE INITIATING EVENT
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
OAESF3
UAAVIFV3531-FC FAILURE TO CLOSEIFV-3531 WHICH SUPPLIES MD HEADER FLOW
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34 2.28E-09 1.52E-05 %SGR STEAM GENERATOR TUBE RUPTURE INITIATING EVENT

1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
7.50E-02 OAESF3
2.00E-03 UAAVIFV3536-FC FAILURE TO CLOSEIFV-3536 WHICH SUPPLIES TD HEADER FLOW

35 2.10E-09 4.01E-05 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
6.99E-04 MSIV-CC-FC2 XVM-2801A AND -2801B FAIL DUE TO COMMON CAUSE
7.50E-02 OAESF3

36 2.10E-09 4.01E-05 %SSBI SECONDARY SIDE BREAK INSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
6.99E-04 MSIV-CC-FC3 XVM-2801B AND -2801C FAIL DUE TO COMMON CAUSE
7.50E-02 OAESF3

37 2.10E-09 4.01E-05 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
6.99E-04 MSIV-CC-FC1 XVM-2801A AND -2801B FAIL DUE TO COMMON CAUSE
7.50E-02 OAESF3

38 2.10E-09 4.01E-05 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT
1.OOE+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
6.99E-04 MSIV-CC-FC2 XVM-2801A AND -2801B FAIL DUE TO COMMON CAUSE
7.50E-02 OAESF3

39 2.10E-09 4.01E-05 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
6.99E-04 MSIV-CC-FC3 XVM-2801B AND -2801C FAIL DUE TO COMMON CAUSE
7.50E-02 OAESF3

40 1.82E-09 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
8.13E-03 DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS
8.13E-03 DBPMI-XPP21BFR MDP XPP-21B FAILS TO RUN DUE TO LOCAL FAULTS
7.35E-03 DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
2.50E-01 XPP21AB8

41 1.80E-09 4.01E-05 , %SSBI SECONDARY SIDEBREAK INSIDE CONTAINMENT INITIATING EVENT
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
5.98E-04 MSIV-CC-FC4 XVM-2801A, -2801B, AND -2801C FAIL DUE TO COMMON CAUSE
7.50E-02 OAESF3

42 1.80E-09 4.01E-05 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT
1.OOE+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
5.98E-04 MSIV-CC-FC4 XVM-2801A, -2801B, AND -2801C FAIL DUE TO COMMON CAUSE
7.50E-02 OAESF3

43 1.77E-09 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
7.35E-03 DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
1.46E-04 EFWICC-XPP-FRO1 XPP21A, XPP21B FAIL TO RUN BY CCF
1.OOE+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.1 OE-02 OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs
1.50E-01 OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL)

44 1.77E-09 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
1.30E-03 D-AV-IFV20301FO AIR-OP FLOW CONTROL IFV-2030FAILS TO OPEN DUE TO LOCAL FLT
9.07E-05 EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

45 1.62E-09 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
7.40E-04 D-VLVMISPOS-HE HUMAN ERROR FAIL TO RESTORE VALVE SETTINGS AFTER TEST
1.46E-04 EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

46 1.48E-09 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
8.13E-03 DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS
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8.13E-03 DBPMI-XPP21BFR MDP XPP-21B FAILS TO RUN DUE TO LOCAL FAULTS
5.96E-03 DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE
5.OOE-01 EFW8P
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
5.OOE-01 XPP21AB

47 1.48E-09
8.13E-03
1.21E-05
1.00E+00
1.50E-02

48 1.48E-09
8.13E-03
1.21E-05
1.OOE+00
1.50E-02

49 1.40E-09
8.13E-03
1.15E-05
1.OOE+00
1.50E-02

50 1.40E-09
1.00E+00

51 1.38E-09
1.1 OE-02
1.50E-01

52 1.31E-09
1.OOE+00
6.ObE-04
1.46E-04
1.OOE+00
1.50E-02

53 1.27E-09
3.68E-01
5.83E-02
5.83E-02
7.35E-03
1.00E+00

54 1.22E-09
4.49E-03
1.00E+00
6.80E-03

55 1.18E-09
3.68E-01
1.83E-01
3.OOE-04
1.00E+00
4.24E-01

56 1.1OE-09
7.35E-03
9.07E-05
1.OOE+00
1.1OE-02
1.50E-01

57 1.1OE-09
8.13E-03
9.01E-06

1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL-FAULTS.

EFWICC-XPP-FRO3 XPP21B, XPP8 FAIL TO RUN BY CCF
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER

OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT

DBPMI-XPP21BFR MDP XPP-21B FAILS TO RUN DUE TO LOCAL FAULTS
EFWICC-XPP-FRO2 XPP21A, XPP8 FAIL TO RUN BY CCF

NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER

OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS

EFT-CC-SACV-F04 SPRING ASSISTED CHECK VALVES XVC-1009A, -1009B, -1009C CCF TO OPEN

NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

1.40E-09 %LLO LARGE LOCA INITIATING EVENT
ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)

8.39E-07 %SLO SMALL LOCA INITIATING EVENT
OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs
OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL)

1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT

ALLTRIPS-ATWS-PF INITIATORS THAT RESULT IN A PARTIAL FLOW ATWS

D-MVSPURSIGNFA DURG TDP OPER SPUR SIGN TO ISLXTIE SUPPL STM CLOSE 2802A&B
EFWICC-XPP-FROI XPP21A, XPP21B FAIL TO RUN BY CCF

NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER

OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT

1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR

AADG- ... DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS

ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS

DBPT ---- XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

4.01E-05 %SSBO SECONDARY SIDE BREAK OUTSIDE CONTAINMENT INITIATING EVENT

EAAVXVM2801AFC FAILURE TO ISOL MS FLOW FROM SG A, XVM-2801A FAILS TO CLOSE

ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)

UA-FTIFLTSGAHE HUMAN ERROR FAILURE TO CLOSEEFW FLOW VALVES TO STEAM GEN A

1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING.EVENT
1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR

ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers

SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
XHR_2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT

DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE

EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER

OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs

OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL)
1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT

DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS

EFW-CC-XVC-F16 CV XVC 1014, 1016, 1013A, 1013B, 1048A, 1048B FAIL BY CCF
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1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

58 1.02E-09 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
3.OOE-04 ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
3.65E-01 XHR_1 FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO RECOVERY AT I & 4 HRS

59 1.01E-09 1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
7.40E-04 D-VLVMISPOS-HE HUMAN ERROR FAIL TO RESTORE VALVE SETTINGS AFTER TEST
9.07E-05 EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start

1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

60 9.65E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
3.OOE-04 ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers
3.46E-01 CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN)
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

61 8.85E-10 1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
7.35E-03 DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
1.46E-04 EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF
1.00E+00 . ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
7.50E-02 OAESF3
1.1OE-02 OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs

62 8.82E-10 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
7.35E-03 DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
1.20E-07 ESF-CC-720BU-FOR 1 combination of 2 of 2 7200 VAC buses
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER

63 8.73E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
7.35E-03 DBPT ---- XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

64 8.60E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
6.32E-01 1HRI-SUCCESS 1HRI SUCCESS, POWER IS RESTORED AT 1 HOUR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN.DUE TO RANDOM FAULTS
2.90E-03 OAQl OPERATOR FAILS TO RESTORE EQUIPMENT AFTER SBO & RECOVERY OF OFFSITE POWER
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

65 8.46E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.68E-03 BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-01 XHR_2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT I & 4 HRS

66 8.16E-10 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
1.OOE+00 ALLTRIPS-ATWS-PF INITIATORS THAT RESULT IN A PARTIAL FLOW ATWS
6.OOE-04 D-MVSPURSIGNFA DURG TDP OPER SPUR SIGN TO ISLXTIE SUPPL STM CLOSE 2802A&B
9.07E-05 EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

67 7.28E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
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5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.68E-03 BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
3.65E-01 XHR_1 FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

68 7.18E-10 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.96E-03 DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE
5.OOE-01 EFW8P
1.46E-04 EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
l.10E-02 OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs
1.50E-01 OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL)

69 7.18E-10 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.96E-03 DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE
1.46E-04 EFWICC-XPP-FR01 XPP21A, XPP21B FAIL TO RUN BY CCF
1.OOE+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
1.OOE+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
7.50E-02 OAESF3
1.10E-02 OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs

70 7.06E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE.POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
3.OOE-04 ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers
3.99E-01 CNU_I CORE IS UNCOVERED AT 14 HOURS (WITH RCS COOLDOWN)
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
6.35E-01 XHR_1-SUCCESS XHR SUCCESS, POWER IS RECOVERED AT 14 HOURS

71 6.90E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.68E-03 BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START
3.46E-01 CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN)
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

72 6.89E-10 1,.38E-04 %LSP LOSS OF OFFSITE -POWER INITIATING EVENT
3.68E-01 1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT.1 HR
3.OOE-03 AACB ----- DGAFC DIESEL GENERATORBREAKER FAILS TOCLOSE
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.00E+00 SBOFLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-01 XHR 2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

73 6.89E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
3.OOE-03 AACB--XSW1DAFO BUS XSW1DA FEEDER BREAKER FAILS TO OPEN
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-0 I XHR 2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

74 6.89E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR 1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.OOE-03 ABCB ----- DGBFC DIESEL GENERATOR BREAKER FAILS TOCLOSE
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-01 XHR_2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

75 6.89E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR 1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG --- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
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3.OOE-03 ABCB--XSW1DBFO BUS XSW1DB FEEDER BREAKER FAILS TO OPEN
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-01 XHR_2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

76 6.44E-10 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
8.13E-03 DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS
1.30E-03 D-AV-IFV2030FO AIR-OP FLOW CONTROL IFV-2030FAILS TO OPEN DUE TO LOCAL FLT
8.13E-03 DBPMI-XPP21BFR MDP XPP-21B FAILS TO RUN DUE TO LOCAL FAULTS
1.OOE+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))
5.OOE-01 XPP21AB

77 5.93E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
3.OOE-03 AACB ----- DGAFC DIESEL GENERATORBREAKER FAILS TOCLOSE
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
3.65E-01 XHR 1 FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

78 5.93E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR

3.OOE-03 AACB--XSW1DAFO BUS XSW1DA FEEDER BREAKER FAILS TO OPEN
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
3.65E-01 XHR_1 FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

79 5.93E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT

3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERYAT 1 HR

5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.OOE-03 ABCB ----- DGBFC DIESEL GENERATOR BREAKER FAILS TOCLOSE
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
3.65E-01 XHR_1 FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

80 5.93E-10 i.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR 1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.OOE-03 ABCB--XSW1DBFO BUS XSW1DB FEEDER BREAKER FAILS TO OPEN

1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
3.65E-01 XHR 1 FAILURE TO RECOVER OFFSITE POWER AT 14 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

81 5.92E- 10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
6.32E-01 1HR_1-SUCCESS 1HR_1 SUCCESS, POWER IS RESTORED AT 1 HOUR
2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
2.90E-03 OAQI OPERATOR FAILS TO RESTORE EQUIPMENT AFTER SBO & RECOVERY OF OFFSITE POWER
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

82 5.71E-10 7.61E-09 %ISL INTERFACING SYSTEMS LOCA INITIATING EVENT
1.OOE+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
7.50E-02 OAESF3

83 5.63E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
3.OOE-03 AACB ----- DGAFC DIESEL GENERATORBREAKER FAILS TOCLOSE
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
3.46E-01 CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN)
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

84 5.63E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR

3ý00E-03 AACB--XSW1DAFO BUS XSW1DA FEEDER BREAKER FAILS TO OPEN
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5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
3.46E-01 CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN)
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

85 5.63E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILSTO RUN DUETO RANDOM FAULTS
3.OOE-03 ABCB---DGBFC DIESEL GENERATOR BREAKER FAILS TOCLOSE
3.46E-01 CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN)
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

86 5.63E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR-1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.OOE-03 ABCB--XSW 1DBFO BUS XSW 1DB FEEDER BREAKER FAILS TO OPEN
3.46E-01 CNU_2 CORE IS UNCOVERED AT 12 HOURS (WITH RCS COOLDOWN)
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

87 5.59E-10 5.59E-10 %VRP REACTOR VESSEL RUPTURE INITIATING EVENT
88 5.50E-10 1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT

7.35E-03 DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
9.07E-05 EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
1.OOE+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
7.50E-02 OAESF3
1.10E-02 OAH 1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs

89 5.44E-10 1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.44E-06 EFWICC-XPP-FRO4 XPP21A, XPP2IB, XPP8 FAIL TO RUN BY CCF
1.OOE-04 F-CVXVC08926FO XVC-8926 FAILS TO OPEN
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER

90 5.15E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
5.96E-03 DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE
5.OOE-01 EFW8P
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

91 5.05E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.68E-03 -BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START
3.99E-01 CNU_1 CORE IS UNCOVERED AT 14 HOURS (WITH RCS COOLDOWN)
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
6.35E-01 XHR_1-SUCCESS XHR SUCCESS, POWER IS RECOVERED AT 14 HOURS

92 5.02E-10 1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
8.13E-03 DAPMI-XPP21AFR MDP XPP-21A FAILS TO RUN DUE TO LOCAL FAULTS
1.12E-03 DBPM--XPP21BFS MDP XPP-21B FAILS TO START DUE TO LOCALFAULTS
7.35E-03 DBPTI---XPP8FR TD PUMP FAILS TO RUN DUE TO MECHANICAL FAILURE
5.OOE-01 EFW21P
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.50E-02 OAR4 OPERATOR FAILS TO ALIGN HP CL RECIRC (Non- ISLOCA))

93 5.01E-10 1.38E-04 %LSP LOSS OF 0FFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
2.90E-03 OAQI OPERATOR FAILS TO RESTORE EQUIPMENT AFTER SBO & RECOVERY OF OFFSITE POWER
1.OOE+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
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94 4.94E-I10 IOOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT

7.35E-03 DBPTI---XPP8FR TD PUMP FAILS.TO RUN DUE TO MECHANICAL FAILURE
1.46E-04 EFWICC-XPP-FRO1 XPP21A, XPP21B FAIL TO RUN BY CCF
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
4.60E-04 Q-SIRWSTLOLOFA NO SAFGUARDS ACTUATION SIGNAL (RWST LO-LO LEVEL)

95 4:89E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
6.32E-01 1HR_1-SUCCESS lHR_1 SUCCESS, POWER IS RESTORED AT 1 HOUR
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.10E-02 OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs
1.50E-01 OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL)
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER

96 4.73E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR_1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR 1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
1.20E-04 ACP-CC-INV-FOR 1 combination of 2 of 2 Inverters
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-01 XHR_2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

97 4.69E-10 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.44E-06 EFWICC-XPP-FRO4 XPP21A, XPP21B, XPP8 FAIL TO RUN BY CCF
8.62E-05 HPI-CC-PM43-FS I combination of 2 of 2 pumps
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER

98 4.57E-10 1.38E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.68E-01 1HR 1 FAILURE TO RECOVER OFFSITE POWER WITHIN 1HR
1.83E-01 4HR_1 FAILURE TO RECOVER OFFSITE POWER AT 4 HOURS GIVEN NO RECOVERY AT 1 HR
1.16E-04 ACP-CC-DGOKR-FC 1 combination of 2 of 2 DG output breakers
1.00E+00 SBO-FLAG STATION BLACKOUT SEQUENCE MARKER
4.24E-01 XHR_2 FAILURE TO RECOVER OFFSITE POWER AT 12 HRS GIVEN NO RECOVERY AT 1 & 4 HRS

99 4.46E-10 1.00E+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.96E-03 DBPT ---- XPP8FS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE
5.OOE-01 EFW8P
9.07E-05 EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.10E-02 OAH I OPERATOR FAILS TO ALIGN CCW TO RHR HXs
1.50E-01 OARC OPERATOR FAILS TO ALIGN & ESTABLISH CL RECIRC (CONDITIONAL)

100 4,46E-10 1.OOE+00 %EFW1 LOSS OF DECAY HEAT REMOVAL (EFW) SPECIAL INITIATING EVENT
5.96E-03 DBPT ---- XPPSFS TD PUMP FAILS TO START DUE TO MECHANICAL FAILURE
9.07E-05 EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
1.00E+00 ESF-CC-DRIC-FOR 1 combination of 2 of 2 cards (driver circuit)
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
7.50E-02 OAESF3
1.10E-02 OAH_1 OPERATOR FAILS TO ALIGN CCW TO RHR HXs
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Cutsets with Descriptions Report
@CDFALL = 4.03E-06
O:\RRA\WOG Projects\WOG Tech Spec Endstates\POS4 Files\POS 4 Rev 1\3162POS4Revl.CUT 11/13/07 5:01 PM

# Cutset Prob Event Prob Event Description

I 6.64E-07 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

2 3.50E-07 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
6.1OE-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE
4.1OE-03 SIPOS4HE OPERATOR ACTION TO ACTUATE HPSI

3. 3.35E-07 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT

5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E702 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.OOE+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS

4 3.12E-07 4.20E-03 %DIL BORON DILUTION EVENT IN POS 4
3.1OE-04 OAE 1 OPERATOR FAILS TO IMPLEMENT EMERGENCY BORATION

5.OOE-04 POS4OADILTM OPERATOR FAILS TO TERMINATE DILUTION EVENT
4.80E+02 OAE ID DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO IMPLEMENT EMERGENCY BORATION

•5 2.36E-07 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT.
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
2.27E-04 POS4CC-PM31-FR RHR PUMPS XPP-31A & B CCF FAIL TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

6 2.30E-07 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT

2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.00E-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS

7 2.12E-07 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
1.OOE-02 POS4OAISOLEAK OPERATOR ACTION TO ISOLATE LEAK

4.1OE-03 SIPOS4HE OPERATOR ACTION TO ACTUATE HPSI
3.70E+01 SIPOS4HE-D DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE HPSI

8 2.1OE-07 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPP0031AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT

2.50E+02 OAIA-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS- TO RESTORE IAS TO PORV
9 9.65E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT

6.16E-04 CAMVXVB9503AFO MOTOR-OPERATED VALVE XVB-9503A FAILS TO OPEN
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR

1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED
10 9.65E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT

4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1 OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS

6.16E-04 IAMVXVG881 1AFO VALVE FAILS TO OPEN
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1.30E-02 OAB2-HS INITIATE FEED AND BLEED

5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

11 9.65E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
6.16E-04 IAMVXVG8812AFO VALVE FAILS TO OPEN
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 ' DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

12 9.31E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.OOE-01 OARIHRREC-L RHR RECOVERY DURING BLEED AND FEED

2.27E-04 POS4CC-PM3 1-FR- RHR PUMPS XPP-31A & B CCF FAIL TO RUN FOR LOSS OF. RHR INIT EVENT
13 6.OOE-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT

1.20E-07 ESF-CC-720BU-FOR 1 combination of 2 of 2 7200 VAC buses
5.00E-01 OARHRREC FAILURE TO RECOVER RHR

14 5.89E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
3.76E-04 GAPMXPP0031AFS XPP-31A FAILS TO START
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

15 4.61E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
4.44E-05 LPR-CCMVFO01 XVG8811A, XVG8811B FAIL TO OPEN BY CCF
1.30E-02 OAB2-HSINITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

16 4.61E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
4.44E-05 LPR-CCMVFO03 XVG8811A, XVG8812B FAIL TO OPEN BY CCF
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.0OE-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

17 4.61E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
4.44E-05 LPR-CCMVFO08 XVG881 IB, XVG8812A FAIL TO OPEN BY CCF

1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

18 4.61E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
4.44E-05 LPR-CCMVFO11 XVG8812A, XVG8812B FAIL TO OPEN BY CCF

1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

19 3.32E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1 OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
2.27E-04 POS4CC-PM3 1-FR RHR PUMPS XPP-31A & B CCF FAIL TO RUN FOR LOSS OF RHR INIT EVENT

3.10E+00 OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV
20 3.16E-08 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4

3.70E-04 OAR2 OPERATOR FAILS TO ALIGN FOR LP CL RECIRCULATION
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

21 3.05E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
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6.16E-04 CAMVXVB9503AFO MOTOR-OPERATED VALVE XVB-9503A FAILS TO OPEN
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.30E&02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
2.50E+02 OAIA-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE 'IAS TO PORV

22 3.05E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
6.16E-04 IAMVXVG881 1AFO VALVE FAILS TO OPEN
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
2.50E+02 OAIA-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

23 3.05E-08 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
6.16E-04 IAMVXVG8812AFO VALVE FAILS TO OPEN
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
2.50E+02 OAIA-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

24 2.82E-08 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE -FAILURE OF OPERATOR TO START THE EFW PUMPS
2.71 E-05 LPR-CCMVFO04 XVG881 LA, XVG88 11B, XVG8812A FAIL TO OPEN BY CCF
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

25 2.82E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.71E-05 LPR-CCMVFO05 XVG8811A, XVG8811B, XVG8812B FAIL TO OPEN BY CCF
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

26 2.82E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.71E-05 LPR-CCMVFO06 XVG8811A, XVG8812A, XVG8812B FAIL TO OPEN BY CCF
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

27 2.82E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE -FAILURE OF OPERATOR TO START THE EFW PUMPS
2.71E-05 LPR-CCMVFO10 XVG8811B, XVG8812A, XVG8812B FAIL TO OPEN BY CCF
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+O1 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

28 2.47E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.38E-05 HPR-CC-PM31-FS 1 combination of 2 of 2 pumps
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.O0E-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

29 2.11 E-08 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.68E-03 BBPM--XPP39BFS LOCAL FAULTS OF MDP XPP-39B CAUSE FAILURE TO START
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS

30 1.86E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.20E-03 CBPM---XPPIBHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
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3.76E-04 GAPMXPP0031AFS XPP-31A FAILS TO START
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV

* 5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
2.50E+02 OAIA-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

31 1.48E-08 - 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.OOE-04 ACP-CC-BUSBK-FO 1 combination of 2 of 2 Bus feeder breakers
.1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.00E-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS
5.OOE-01 PWRRECD FAILURE TO RESET BREAKER

32 1.20E-08 1.OOE+.00 , %LRHR LOSS OF RHR INITIATING EVENT
1.20E-07 ESF-CC-720BU-FOR 1 combination of 2 of 2 7200 VAC buses
1.00E-01 OARHRREC-L RHR RECOVERY DURING BLEED AND FEED

33 1.18E-08 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
1.20E-04 ACP-CC-INV-FOR 1 combination of 2 of 2 Inverters
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS

34 1.06E-08 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
9.07E-05 EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
1.17E-03 OAHIIE OPERATOR FAILS TO ALIGN CCW TO RHR HXs (NORMAL TRANSITION IN MODE 4)
1.OOE-01 OARHRREC-L RHR RECOVERY DURING BLEED AND FEED

35 9.34E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT
2.12E-03 POS4XPPOO31BFR RHR PUMP XPP-31B FAILS TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+01 OAB2-HS-D4, DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

36 8.62E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
3.OOE-03 AACB ----- DGAFC DIESEL GENERATORBREAKER FAILS TOCLOSE
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS
5.OOE-01 PWRRECD FAILURE TO RESET BREAKER

:37 8.62E-09 1.97E-04 %LSP LOSS. OF OFFSITE POWER INITIATING EVENT
3.OOE-03 AACB--XSW1DAFO BUS XSW1DA FEEDER BREAKER FAILS TO OPEN
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.00E-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS
5.OOE-01 PWRRECD FAILURE TO RESET BREAKER

38 8.62E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
5.83E-02 * AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.00E-03 ABCB ----- DGBFC DIESEL GENERATOR BREAKER FAILS TOCLOSE
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS
5.OOE-01 PWRRECD FAILURE TO RESET BREAKER

39 8.62E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
3.OOE-03 ABCB--XSWlDBFO BUS XSW1DB FEEDER BREAKER FAILS TO OPEN
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS
5.OOE-01 PWRRECD FAILURE TO RESET BREAKER

40 8.54E-09 1.40E-04 %LOI LOSS OF INVENTORY -INITIATING EVENT FOR POS 4
1.OOE-04 F-CVXVC08926FO XVC-8926 FAILS TO OPEN
6.1OE-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

41 8.27E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
1.44E-03 ABDG ----- DGBFS DIESEL GENERATORFAILS TO START DUE TO RANDOM FAULTS
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
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5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS

42 8.27E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
1.44E-03 AADG ----- DGAFS DIESEL GENERATORFAILS TO START DUE TO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
S1.OOE+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.00E&01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS

43 7.52E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.80E-05 AACT-XSWlDA1OP 7200/480 VAC TRANSFORMER FAILS DURING OPERATION
4.20E-03 CBPM---XPPlBHE OPERATOR FAILS TO MANUALLYACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

44 7.52E-09 1.00E÷00 %LRHR LOSS OF RHR INITIATING EVENT
4.80E-05 AACT-XSWIDA2OP 7200/480 VAC TRANSFORMER FAILS DURING OPERATION
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

45 7.36E-09 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
8.62E-05 HPI-CC-PM43-FS 1 combination of 2 of 2 pumps
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

46 6.96E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
* 4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS

• 4.44E-05 LPR-CCMVFO02 XVG881 IA, XVG8812A FAIL TO. OPEN BY CCF
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR

.1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED
47 6.64E-09 1.40E-04 %LOI LOSS. OF INVENTORY INITIATING EVENT FOR POS 4

7.77E-05 HPR-CC-PM31-FR 1 combination of 2 of 2 pumps
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

48 6.49E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
4.44E-05 LPR-CCMVFOO1 XVG8811A, XVG881 lB FAIL TO OPEN BY CCF
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR

• 3.10E+00 OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV
49 6.49E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT

4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
4.44E-05 LPR-CCMVFO03 XVG8811A, XVG8812B FAIL TO OPEN BY CCF
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.10E+00 OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

50 6.49E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF.OPERATOR TO START THE EFW PUMPS
4.44E-05 LPR-CCMVFO08 XVG8811B, XVG8812A FAIL TO OPEN BY CCF
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
3.1OE+00 OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

51 6.49E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
• 4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS

4,44E-05 LPR-CCMVFO11 XVG8812A, XVG8812B FAIL TO OPEN BY CCF
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.1OE+00 OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

52 5.71E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
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1.16E-04 ' ACP-CC-DGOKR-FC 1 combination of 2 of 2 DG output breakers
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.00E-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS
5.00E-01 PWRRECD FAILURE TO RESET BREAKER

5.49E-09 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
5.28E-06 LPR-CCMVFO07 XVG8811A, XVG8811B, XVG8812A, XVG8812B FAIL TO OPEN BY CCF
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3190E+01 O AB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

4.92E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
2.40E-06 ACP-CC-7248T-SO 1 combination of 2 of 2 7200/480 transformers
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR

4.08E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
2.40E-06 ACP-CC-TRFM-FOR 1 combination of 2 of 2 transformers
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR J

3.96E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.7iE-05 LPR-CCMVFO04 XVG881IA, XVG881 1B, XVG8812A FAIL TO OPEN BY CCF
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.1OE+00 OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

3.96E-09 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.71E-05 LPR-CCMVFO05 XVG8811A, XVG8811B, XVG8812B FAIL TO OPEN BY CCF
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 ,OARHRREC FAILURE TO RECOVER RHR
3.1OE+00 OAIA-D3, DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

3.96E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
* 4:10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS

2.71E-05 LPR-CCMVFO06 XVG8811A, XVG8812A, XVG8812B FAIL TO OPEN BY CCF"
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.1OE+00 OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

3.96E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.71E-05 LPR-CCMVFO10 XVG8811B, XVG8812A, XVG8812B FAIL TO OPEN BY CCF
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.10E+00 OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

60 3.79E-09
4.44E-05
6.10E-01

61 3.79E-09
4.44E-05
6.10E-01

62 3.79E-09
4.44E-05
6.10E-01

63 3.79E-09
4.44E-05.
6.10E-01

64 3.76E-09
2.40E-05

1.40E-04 %LOI
LPR-CCMVFO01
POS4ISOLEAK

1.40E-04 %LOI
LPR-CCMVFO03
POS4ISOLEAK

1.40E-04 %LOI
LPR-CCMVFO08
POS4ISOLEAK

1.40E-04 %LOI

LOSS OF INVENTORY INITIATING EVENT FOR POS 4
XVG881 1A, XVG881 1B FAIL TO OPEN BY CCF

POS 4 LEAK NOT ISOLABLE
LOSS OF INVENTORY INITIATING EVENT FOR POS 4

XVG8811A, XVG8812B FAIL TO OPEN BY CCF
POS 4 LEAK NOT ISOLABLE
LOSS OF INVENTORY INITIATING EVENT FOR POS 4

XVG8811B, XVG8812A FAIL TO OPEN BY CCF
POS 4 LEAK NOT ISOLABLE
LOSS OF INVENTORY INITIATING EVENT FOR POS 4

LPR-CCMVFO11 XVG8812A, XVG8812B FAIL TO OPEN BY CCF
POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
AACBXMCIDA2YCO 480 VAC BREAKER TRANSFERS OPEN DURING OPERATION
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4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

65 3.76E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
2.40E-05 AACB-XSWIDAICO 480 VAC BREAKER TRANSFERS OPEN DURING OPERATION
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS.
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

66 3.76E-09 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
2.40E-05 AACB-XSW1DA2CO 480 VAC BREAKER TRANSFERS OPEN DURING OPERATION
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

67 3.76E-09 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
2.40E-05 AACB--XSW1EACO 7200 VAC BKR XSW1EA XFERS OPEN DURING OPS
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
1.40E+03 OAB2-HS-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

68 3.69E-09 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO, START THE EFW PUMPS
1.OOE-01 OARHRREC-L RHR RECOVERY DURING BLEED AND FEED
4.24E-03 POS4XPPOO3 1AFR RHR PUMP XPP-3 1A FAILS TO RUN FOR LOSS OF RHR INIT EVENT
2.12E-03 POS4XPPOO3 lBFR RHR PUMP XPP-3 1B FAILS TO RUN FOR LOSS OF RHR INIT EVENT

69 3.54E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
5.83E-02 AADG-----DGAFR DIESEL GENERATORFAILS TO RUN -DUETO RANDOM FAULTS
6.16E-04 BBMVXVB3116BFO LOCAL FAULTS OF MOTOR-OPERATED VALVE XVB-3116B
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 POS4PWRREC POWER NOT. RECOVERED IN 2 HOURS

70 3.48E-09 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.38E-05 HPR-CC-PM31-FS 1 combination of 2 of 2 pumps
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.10E+00 ' OAIA-D3 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

71 2.81E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
2.40E-06 ACP-CC-TRFM-FOR 1 combination of 2 of 2 transformers
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR

72 2.71E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
6.16E-04 CBMVXVB9503BFO MOTOR-OPERATED VALVE XVB-9503B FAILS TO OPEN
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

73 2.71E-09 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
6.16E-04 IBMVXVG8811BFO VALVE FAILS TO OPEN
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
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5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

74 2.71E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
6.16E-04 IBMVXVG8812BFO VALVE FAILS TO OPEN
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

75 2.56E-09 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
3.OOE-05 HPR-CCMVFO03 XVG8706A, XVG8706B, XVG8885 FAIL BY CCF
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

76 2.45E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
5.55E-04 CBPM---XPP1BFS PUMP XPP-1B FAILS TO START
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPPO031AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INITEVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

77 2.38E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.80E-05 AACT-XSWlDA1OP 7200/480 VAC TRANSFORMER FAILS DURING OPERATION
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01. OARHRREC FAILURE TO RECOVER RHR
2.50E+02 OAIA-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

78 2.38E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.80E-05 AACT-XSWIDA2OP 7200/480 VAC TRANSFORMER FAILS DURING OPERATION
4.20E-03 CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS"..,
2.30E-02 OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
2.50E+02 OAIA-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

79 2.3 1E-09 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
2.71E-05 LPR-CCMVFO04 XVG8811A, XVG8811B, XVG8812A FAIL TO OPEN BY CCF
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

80 2.31E-09 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
2.71E-05
6.10E-01

81 2.31E-09
2.71E-05
6.10E-01

82 2.31E-09
2.71E-05
6.1OE-01

83 2.20E-09
4.20E-03
4.1OE-03
4.44E-05
2.30E-02
5.OOE-01
2.50E+02

84 2.06E-09
9.07E-05
1.00E-01
2.27E-04

85 2.04E-09

LPR-CCMVFO05 XVG8811A, XVG8811B, XVG8812B FAIL TO OPEN BY CCF
POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
LPR-CCMVFO06 XVG8811A, XVG8812A, XVG8812B FAIL TO OPEN BY CCF
POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
LPR-CCMVFO10 XVG8811B, XVG8812A, XVG8812B FAIL TO OPEN BY CCF
POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
CBPM---XPP1BHE OPERATOR FAILS TO MANUALLY ACTUATE MDP XPP-1B
D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
LPR-CCMVFO02 XVG8811A, XVG8812A FAIL TO OPEN BY CCF
OAIA OPERATOR FAILS TO CLEAR CONT ISOL AND RESTORE IAS TO PORV
OARHRREC FAILURE TO RECOVER RHR
OAIA-D2 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO RESTORE IAS TO PORV

1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
EFW-CC-PM21-FS 1 combination of 2 of 2 MD pumps to start
OARHRREC-L RHR RECOVERY DURING BLEED AND FEED
POS4CC-PM31-FR RHR PUMPS XPP-31A & B CCF FAIL TO RUN FOR LOSS OF RHR INIT EVENT

1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
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5.83E-02 AADG ----- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
5.83E-02 ABDG .... DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.20E-06 ESF-CC-720BK:SO 1 combination of 2 of 2 7200 VAC feed breakers
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR

86 2.03E-09 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
2.38E-05 HPR-CC-PM31-FS 1 combination of 2 of 2 pumps
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

87 1.94E-09 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
2.27E-05 HPHLRCCMVFO07 XVG8884, XVG8886, XVG8706A, XVG8706B FAIL BY CCF
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

88 1.94E-09 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENT FOR POS 4
2.27E-05 HPI-CCMVFO07 LCV115B, LCV115D, XVG8801A, XVG8801B FAIL BY CCF
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

89 1.94E-09 1.40E-04 %LOI LOSS OF INVENTORY INITIATING EVENTFOR POS 4
2.27EL05 HPR-CCMVFC07 LCV115B, LCV115D, XVG8809A, XVG8809B FAIL BY CCF
6.10E-01 POS4ISOLEAK POS 4 LEAK NOT ISOLABLE

90 1.66E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
1.60E-06 SWS-CC-STR-BL04 TRAVELING SCREENS XRS-2A, 2B, 2C FAIL BY.CCF
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

91 1.66E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.1OE-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
3.76E-04 GBPMXPP0031BFS XPP-31B FAILS TO START
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPPOO31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+O1 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

92 1.64E-09 1.OOE+00 %LRHR LOSS OF RHR INITIATING EVENT
1.58E-06 CCW-CCPMFR04 XPP1A, XPP1B, XPP1CFAIL TO RUN BY CCF
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

93 1.57E-09 1.00E+00. %LRHR LOSS OF RHR INITIATING EVENT
3.55E-04 CBPM---XPP1BFR PUMP XPP-1B FAILS TO RUN - RANDOM
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR
4.24E-03 POS4XPP0O31AFR RHR PUMP XPP-31A FAILS TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

94 1.40E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
2.34E-03 ACP-CC-DG-FR 1 combination of 2 of 2 DGs
1.20E-06 ESF-CC-720BK-SO 1 combination of 2 of 2 7200 VAC feed breakers
1 .00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
5.OOE-01 OARHRREC FAILURE TO RECOVER RHR

95 1.39E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
1.19E-05 EFW-CC-XPP-FRO1 XPP21A, XPP21B FAIL TO RUN BY CCF
1.17E-03 OAHIlE OPERATOR FAILS TO ALIGN CCW TO RHR HXs (NORMAL TRANSITION IN MODE 4)
1.OOE-01 OARHRREC-L RHR RECOVERY DURING BLEED AND FEED

96 1.38E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT
5.83E-02 AADG- ---- DGAFR DIESEL GENERATORFAILS TO RUN DUETO RANDOM FAULTS
2.40E-03 ABIV-XIT59030P INVERTER XIT-5903 FAILS DURING OPERATION
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.OOE-01 NVERT1
5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS
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97 1.38E-09 1.97E-04 %LSP LOSS OF OFFSITE POWER INITIATING EVENT

2.40E-03 AAIV-XIT5901OP INVERTER XIT-5901 FAILS DURING OPERATION
5.83E-02 ABDG ----- DGBFR DIESEL GENERATOR FAILS TO RUN DUE TO RANDOM FAULTS
1.00E+00 NOSBO-FLAG NO STATION BLACKOUT SEQUENCE MARKER
1.OOE-01 NVERT1
5.OOE-01 POS4PWRREC POWER NOT RECOVERED IN 2 HOURS

98 1.36E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
6.16E-04 CAMVXVB9503AFO MOTOR-OPERATED VALVE XVB-9503A FAILS TO OPEN
4. 10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
2.12E-03 POS4XPP0031BFR RHR PUMP XPP-31B FAILS TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

99 1.36E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
6.16E-04 IAMVXVG881"lAFO VALVE FAILS TO OPEN
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
2.12E-03 POS4XPP0031BFR RHR PUMP XPP-31B FAILS TO RUN FOR LOSS OF RHR INIT EVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

100 1.36E-09 1.00E+00 %LRHR LOSS OF RHR INITIATING EVENT
4.10E-03 D-TRANOPSTRTHE FAILURE OF OPERATOR TO START THE EFW PUMPS
6.16E-04 IAMVXVG8812AFO VALVE FAILS TO OPEN
1.30E-02 OAB2-HS INITIATE FEED AND BLEED
5.00E-01 OARHRREC FAILURE TO RECOVER RHR
2.12E-03 POS4XPPOO31BFR RHR PUMP XPP-31B FAILS TORUN FOR LOSS OF RHRl INIT EVENT
3.90E+01 OAB2-HS-D4 DEPENDENT MULTIPLIER FOR OPERATOR FAILS TO INITIATE FEED AND BLEED

Report Summary:
Filename: O:\RRA\WOG.Projects\WOG Tech Spec Endstates\POS4 Files\POS 4 Rev 1\3162POS4Revl.CUT
Print date: 11/13/07 5:01 PM
Not sorted
Printed the first 100

fie:///RI/WOG%2OProjects/WOG%20Tech%20Spec%20En...POS4%20Fies/POS%204%2ORev%201/3I62POS4Rev 1.txt (10 of 10) 12/9/07 9:10:42 AM
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NOTE
The Technical Specification and Bases markups were deleted from the
WCAP. The markups will be included in the Technical Specification
Task Force (TSTF) Traveler associated with this WCAP.

WCAP-16294-NP
6495 -NP.doc-083105

August 2005
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APPENDIX F RESPONSE TO A REQUEST FOR ADDITIONAL
INFORMATION, DATED SEPTEMBER 20, 2009

Note that the date on the letter. contained a typographical error and should have been November 20, 2009,

the date of the actual transmittal.

WCAP- 16294-NP-A June 2010
Revision 1



WCAP-16294-NP-A, Rev. 1, Appendix F-2

NI

HUCLIAi IC F1t6 Y IN STIIUI[

Biff Bradley

DIRECTOR

RISK ASSESSMENT

NUCLEAR GENERATION DIVISION

September 20, 2009

Ms. Tanya M. Mensah
Senior Project Manager
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: Response to a Request for Additional Information (RAI) on Technical Specifications and
Bases Associated with PWROG Topical Report WCAP-16294-NP, Revision 0, "Risk-Informed
Evaluation of Changes to Technical Specification Required Action Endstates for Westinghouse NSSS
PWRs" (MD5134).

Project Number: 689

Dear Ms. Mensah:

Attached for NRC review is a response to an RAI regarding the Technical Specifications and Bases
markups associated with WCAP-16294-NP. Attachment 1 includes the detailedresponseto the RAI
received via e-mail on October 29,. 2009. Attachment 2 contains the revision to the Technical

:Specification and Bases markups as discussed in thetRAI response, while Attachment 3 contains a
markup of the relevant portions WCAP-16294-NP, which reflect the change to the Completion Time
for the Required. Action to be in Mode 4.

We appreciate NRC staff's continued efforts to review this report. If you have any questions
concerning these comments, please contact me at 202-739-8083; rebdnei.orq or Victoria Anderson
at 202-739-8101; vka(nei.orp.

Sincerely,

Biff Bradley

Attachments

c: Mr. Carl S. Schulten, NRR/ADRO/DIRS/IT, NRC
Document Control Desk

1776 1 Street, NW I Suite 400 1 Washingtort, DC I 20006-3708 1 P: 202.739.8083 1 F: 202.533.0107 1 rebonci~org wwwrlei.org
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Attachment 1

Response to RAI Received on October 29, 2009

REVIEW COMMENTS

APPENDIX B, "MARKED-UP TECHNICAL SPECIFICATIONS AND BASES

NUREG-1431, "Standard Technical Specifications, Westinghouse Plants"TS 3.6.6A, Containment

Spray and Cooling Systems (Atmospheric and Dual); TS 3.6.6C, Containment Spray System (Ice

Condenser); TS 3.6.6E, Recirculation Spray (RS) System (Subatmospheric); and TS 3.6.7, Spray
Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual) have Completion Times

for Condition B.1, B.1, F.1 and B.1 (respectfully) requiring the unit to be placed in MODE 3 in 6
hours and have MODE 5 endstates for Condition B.2, B.2, F.2 and B.2 (respectfully) requiring the

unit to be placed in MODE 5 in 84 hours. The MODE 5 completion time is described as an "extended

completion" time because in accordance with LCO 3.0.3 when an LCO is not met and the associated

ACTIONS direct placing the unit in MODE in which the LCO is not applicable TS [LCO 3.0.3 Action
requirements] requirements specify 6 hours to reach MODE 3, 12 hours to reach MODE 4 and 36

hours to reach MODE 5.

Bases for the extended Completion Time (i.e., be in MODE 5) for each of the Containment Spray

specifications is stated as: "The extended interval to reach MODE 5 allows additional time for
attempting restoration of the containment spray train and is reasonable when considering the

driving force for a release of radioactive material from the Reactor Coolant System is reduced in

MODE 3."

Bases for the extended Completion Time (i.e., be in MODE 5) for the Spray Additive System (TS
3.6.7) is stated as: "The extended interval to reach MODE 5 allows 48-hours for restoration of the
Spray Additive System in MODE 3 and 36 hours to reach MODE5 This is reasonable when.

considering the reduced pressure and temperature conditions in MODE 3 for the release of
radioactive material from the Reactor Coolant System.

WCAP-16294 proposes to modify the MODE 5 endstate for the above TSs to be MODE 4 with a 60
hour Completion Time. WCAP-16294 did not provide analysis which justifies applying an extended

Completion Time to the proposed MODE 4 modified endstate. Therefore, WCAP-16294, Appendix B
should be revised be consistent with LCO 3.0.3 requirements by revising TS 3.6.6A, TS 3.6.6C, TS
3.6.6E, and TS 3.6.7 MODE 4 endstate Completion Times from 60 hours to 12 hours and make

conforming changes to the Bases for these TS.

Response:

As discussed above, the Bases for TS 3.6.7, state: "The extended interval to reach MODE 5 allows

48 hours for restoration of the Spray Additive System in MODE 3 and 36 hours to reach MODE 5.
This .is reasonable when considering the reduced pressure and temperature conditions in MODE 3

for the release of radioactive material from the Reactor Coolant System." Therefore 48 hours is

allowed to restore the Spray Additive System to Operable status in Mode 3, and is based on the
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reduced pressure and temperature in Mode 3. Since the endstate of Required Action B.2 is being
revised from Mode 5 to Mode 4, adding the time allowed to reach Mode 4 (6 hours) results in a total
time allowed to reach Mode 4 of 54 hours. The Completion Time for Required Action B.2 was
revised from 60 hours to 54 hours, and the Bases were also revised to reflect this change.

The same change was also made to the Completion Time for Required Action B.2 contained in TS
3.6.6A and 3.6.6C, and to Required Action F.2 contained in TS 3.6.6E. The Bases for these TS were

also revised to be consistent with the changes made to the Bases for TS 3.6.7.

Attachment 1 contains revisions to these TS and Bases to reflect the changes discussed above.

Attachment 2 contains markups of WCAP-16294 pages 6-70, 6-74, 6-77, 6-79, and 6-80 that reflect
the revision to the Completion Time for the Required Action to reach Mode 4 from 60 hours to 54

hours.

2
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Attachment 2
Revisions to TS and Bases Markups
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Containment Spray and Cooling Systems (Atmospheric and Dual)
3.6.6A

3.6 CONTAINMENT SYSTEMS

3.6.6A Containment Spray and Cooling Systems (Atmospheric and Dual) (Credit taken for
iodine removal by the Containment Spray System)

LCO 3.6.6A

APPLICABILITY:

Two containment spray trains and [two) containment cooling trains shall
be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray
train inoperable.

A.1- Restore containment spray
i train to OPERABLE status.

-------NOTE-- -

LCO 3.0.4.a is not applicable when
entering MODE 40 .

72 hours

AND

10 days from
discovery of failure to
meet the LCO

B. Required Action and\
associated Completion

.'Time of Condition A not
met.

Be in MODE 3.

Be in MODE/

6 hours

0hours

C. One [required] C.1 Restore [required] .7 days
containment cooling containment cooling train to
train inoperable. OPERABLE status. AND

10 days from
discovery of failure to
meet the LCO

D. Two [required] D.1 Restore one [required] 72 hours
containment cooling containment cooling train to
trains inoperable. OPERABLE status.

WOG STS 3.6,6A-1 Rev. 3.0, 03/31/04
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Containment Spray System (Ice Condenser)
3.6.6C

3.6 CONTAINMENT SYSTEMS

3.6.6C Containment Spray System. (Ice Condenser)

LCO 3.6.6C Two containment spray trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

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

LCO 3.0.4.a is not applicable when
entering MODE 4off4MAQ&-i.

- --- -- - - -- - -- - -- - -- - - -- ---r
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray A.1 Restore contai nent spray 72 hours
train inoperable, train to OPEABLE status.

B. Required Action and B.1 Be in ODE 3. 6 hours
associated Completion
Time not met. AND inMOE

B.2 Be in MODE/< )frhours.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6C.1 Verify each containment spray manual, power 31 days
operated, and automatic valve in the flow path that
is not locked, sealed, or otherwise secured in
position is in the correct position.

SR 3.6.6C.2 Verify each containment spray pump's developed In accordance
head at the flow test point is greater than or equal to with the Inservice
the required developed head. Testing Program

WOG STS 3.6.6C-1 Rev. 3.0, 03/31/04
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RS System (Subatmospheric)
3.6.6E

3.6 CONTAINMENT SYSTEMS

3.6.6E Recirculation Spray (RS) System (Subatmospheric)

LCO 3.6.6E Four RS subsystems [and a casing cooling tank] shall be OPERABLE.

-------.-.-.-...--... N O T E -....
APPLICABILITY: MODES 1, 2, 3, and 4. LO 3.0.4.a is not applicab

entering MODE 4,,•eR-M4
- - --A"-I - --k- - - -

le when

/AL.,I 1IUI•IO* /

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RS subsystem A.1 Restore RS subsystem o 7 days
inoperable. OPERABLE status.

B. Two RS subsystems B.1 Restore one RS s system 72 hours
inoperable in one train, to OPERABLE st us.

C, [ Two inside RS C.1 Restore one R subsystem 72 hours
subsystems inoperable, to OPERABL status,

D. Two outside RS D.1 Restore o e RS subsystem 72 hours j
subsystems inoperable, to OPER BLE status.

E. [ Casing cooling tank E.1 Rest e casing cooling tank 72 hours]
inoperable. to 0 ERABLE status.

F. Required Action and F.1 B in MODE 3. 6 hours
associated Completion
Time not met. AND

F.2 Be in MODE. ,4hours

G. Three or more RS G.1 Enter LCO 3.0.3. Immediately
subsystems inoperable.

WOG STS 3,6.6E-1 Rev. 3.0, 03/31104
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Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
3.6.7

3.6 CONTAINMENT SYSTEMS

3.6.7 Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)

LCO 3.6.7 The Spray Additive System shall be OPERABLE.

LCO 3.0.4.a is not applicable when
entering MODE 4jFM@9E-;APPLICABILITY: MODES 1, 2, 3, and 4.

/ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Spray Additive System A. 1 Restore Spray) ditive 72 hours
inoperable. System to OP, BLE

status.

B. Required Action and B.1 Be in ODE 3. 6 hours
associated Completion
Time not met. AND e.

B.2 Be in MODEX. J4 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.7.1 Verify each spray additive manual, power operated, 31 days
and automatic valve in the flow path that is not
locked, sealed, or otherwise secured in position is in
the correct position.

SR 3.6.7.2 Verify spray additive tank solution volume is 184 days
2 [2568] gal and s [4000) gal.

SR 3.6.7.3 Verify spray additive tank [NaOH] solution 184 days
concentration is Ž- [30]% and < [32]% by weight.

WOG STS 3.6.7-1 Rev. 3.0, 03/31/04
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Containment Spray and Cooling Systems (Atmospheric and Dual)
B 3.6.6A

BASES

ACTIONS (continued)

The 10 day portion of the Completion Time for Required Action A.1 is
based upon engineering judgment. It takes into account the low
probability of coincident entry into two Conditions in this Specification
coupled with the low probability of an accident occurring during this time.
Refer to Section 1.3, "Completion Times," for a more detailed discussion
of the purpose of the "from discovery of failure to meet the LCO" portion
of the Completion Time.

B.1 and B.2 ( i~
if the inoperable containment spray train cannot be

berestored to

OPERABLE status within the required Completion Time, the plant must
oe -e Drought to a-MOL)L in wnici tn a To'achieve this

status, the plant must be brought to at least MODE 3 within 6 hours and
to MODE ithinl.hours. The allowed Completion Time of 6 hours is

-- reasonabl•, based aai'roperating 'experehce, to reacri MODE 3 trom full
power conditions in an orderly manner and without challenging plant
systems. The extended interval to reach MODE1,^.alRows4d

.: '- r .. he containment sp train is
7reasonable when consideriFjj the driving force for a rel se of radioactive
material from the Reactor Coolant System is reduced in MODE 3.

With one of the required containment coolingtrains inoperable, the
inoperable required containment cooling train must be restored to
OPERABLE status within 7 days. The components in this degraded
condition provide iodine removal capabilities and are capable of providing
at least 100% of the heat removal needs. The 7 day Completion Time
was developed taking into account the redundant heat removal
capabilities afforded by combinations of the Containment Spray System
and Containment Cooling System and the low probability of DBA
occurring during this period.

The 10 day portion of the Completion Time for Required Action C. 1 is
based upon engineering judgment. It takes into account the low
probability of coincident entry into two Conditions in this Specification
coupled with the low probability of an accident occurring during this time.
Refer to Section 1.3 for a more detailed discussion of the purpose of the
"from discovery of failure to meet the LCO" portion of the Completion
Time.

Woe STS B 3.6.6A-6 Rev. 3.0, 03/31/04
WOG STS B 3.6.6A-6 Rev. 3.0, 03/31/04



WCAP-16294-NP-A, Rev. 1, Appendix F-11

Containment Spray System (Ice Condenser)
B 3.6.6C

BASES

APPLICABILITY In MODES 1, 2, .3, and 4, a DBA could cause a release of radioactive
material to containment and an increase in containment pressure and
temperature requiring the operation of the Containment Spray System.

In MODES 5 and 6, the probability and consequences of these events are
reduced because of the pressure and temperature limitations of these
MODES. Thus, the Containment Spray System is not required to be
OPERABLE in MODE 5 or 6.

ACTIONS A.1

With one containment spray train inoperable, the affected train must be
restored to OPERABLE status within 72 hours. The components in this
degraded condition are capable of providing 100% of the heat removal
and iodine removal needs after an accident. The 72 hour Completion
Time was developed taking into account the redundant heat removal and
iodine removal capabilities afforded by the OPERABLE train and the low
probability of a DBA occurring during this period.

BA and B.2

If the affected containment spray train cannot be restored to OPERABLE
status within the required Completion Timejhe plant must be brought to

-. 5-MODE in which -"o achieve this status, the
plant must be broug toat least MODE 3within 6 hours and to MODE ',7•
with hours. The allowed Completion Times are reasonable, based0 on o0etating exPerience, to reach the required plant conditions from full

Z.' _power conditions in an orderly manner and without challengingpl.3.t..-
systems. The extended intervalto reach MODE ,,a!loows•ie..' "
u/ /_s reasonable when considering that the drivib6 force for a release of

/=r,,• Iý _M-_active material from the Reactor Coolant System is reduced in
__ MODE 3.

SURVEILLANCE SR 3.6.6C.1
REQUIREMENTS

Verifying the correct alignment of manual, power operated, and automatic
valves, excluding check valves, in the Containment Spray System
provides assurance that the proper flow path exists for Containment
Spray System operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since they were verified
in the correct position prior to being secured. This SR does not require
any testing or valve manipulation. Rather, it involves verification that
those valves outside containment and capable of potentially being
mispositioned, are in the correct o

WOG STS !"B 3.6.6C-5 Rev. 3.0, 03/31/04
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RS System (Subatmospheric)
B 3.6.6E

BASES

ACTIONS (continued)

ICA
With two inside RS subsystems inoperable, at least one of the inoperable
subsystems must be restored to OPERABLE status within 72 hours. The
components in this degraded condition are capable of providing 100% of
the heat removal needs after an accident. The 72 hour Completion Time
was chosen based on the same reasons as given in Required
Action B. 1.]

With two outside RS subsystems inoperable, at least one of the
inoperable subsystems must be restored to OPERABLE status within
72 hours. The components in this degraded condition are capable of
providing 100% of the heat removal needs after an accident. The 72 hour
Completion Time was chosen based on the same reasons as given in
Required Action B.1. ]

[E.1

With the casing cooling tank inoperable, the NPSH available to the
outside RS subsystem pumps may not be sufficient. The inoperable
casing cooling tank must be restored to OPERABLE status within
72 hours. The components in this degraded condition are capable of
providing 100% of the heat removal needs after an accident. The 72 ,hour
Completion Time was chosen based- on the same reasons as given in
Required Action B.1. ]

F.1 and F.2

If the inoperable RS subsystem(s-or the casing cooling tank-annot be
restored to OPERABLE status within the required Completi' n Time, the

• ' .e-- 7 plant must be brought to a MODE in which the s net-a To
achieve this status, the plant must be brough t at least MODE 3 within
6 hours and MOD ithin ,4 hours. The allowed CompletionTime of
6 ours is reasonabl , based on operating experience, to reach MODE 3--
from full power conditions in an orderly manner and without challen i
plant systems, The extended interval to reach MODE Ilow

i reasonable considering that the driving for • or
cfr dac 1v material from the Reactor Coolant System is reduced in

IInsert 3 MOD 3,.Z-;".,Z e0.,,.L,.•

WOG STS B 3.6.6E-5 Rev. 3.0, 03/31/04
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Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.7

BASES

LCO (continued)

spray flow until the Containment Spray System suction path is switched
from the RWST to the containment sump, and to raise the average spray
solution pH to a level conducive to iodine removal, namely, to
between [7.2 and 11.0). This pH range maximizes the effectiveness of
the iodine removal mechanism without introducing conditions that may
induce caustic stress corrosion cracking of mechanical system
components. In addition, it is essential that valves in the Spray Additive
System flow paths are properly positioned and that automatic valves are
capable of activating to their correct positions.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive
material to containment requiring the operation of the Spray Additive
System. The Spray Additive System assists in reducing the iodine fission
product inventory prior to release to the environment.

In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations in these
MODES. Thus, the Spray Additive System is not required to be
OPERABLE in MODE 5 or 6.

ACTIONS A.1

If the Spray Additive System is inoperable, it must be restored to
OPERABLE within 72 hours. The pH adjustment of the Containment
Spray System flow for corrosion protection and iodine removal
enhancement is reduced in this condition. The Containment Spray
System would still be available and would remove some iodine from the
containment atmosphere in the event of a DBA. The 72 hour Completion
Time takes into account the redundant flow path capabilities and the low
probability of the worst case DBA occurring during this period.

B.1 and B.2

If the Spray Additive System cannot be restored to OPERABLE status
within the required Completion Time, the Ilnt must be brought to a

. .4__, f/1-"- MODE in which the o achieve this status, the plant
must be brought to at least MODE 3 within 6 hours and to MODEi, j

•• 4"lhours. The allowed Completion Time of 6 hours is reasonable, based
• on operating experience, to reach MODE 3 from full power conditions in• an orderly manner and without challenging plant systems. The extended

interval to reach MODE,.'allows 48 hours fr r..t i f the Spray
2ý /A 1ýý4 -J

WOG STS B 3.6.7-3 Rev. 3.0, 03131/04
WOG STS B 3.6.7-3 Rev. 3.0, 03131104
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Spray Additive System (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.7

BASES

ACTIONS (continued)

Additive Syste in MODE 3, .This is
reasonable wh~ri considering the reduced pressure and temperature

L Insert 3A-- J_ conditions in MODE 3 for the release of radioactive material from the
eactor Coolant System. 4 4 2

SURVEILLANCE SR 3.6.7.1
REQUIREMENTS

Verifying the correct alignment of Spray Additive System manual, power
operated, and automatic valves in the spray additive flow path provides
assurance that the system is able to provide additive to the Containment
Spray System in the event of a DBA. This SR does not apply to valves
that are locked, sealed, or otherwise secured in position, since these
valves were verified to be in the correct position prior to locking, sealing,
or securing. This SR does not require any testing or valve manipulation.
Rather, it involves verification that those valves outside containment and
capable of potentially being mispositioned are in the correct position.

SR 3.6.7.2

To provide effective iodine removal, the containment spray must be an
alkaline solution. Since the RWST contents are normally acidic, the
volume of the-spray additive tank must provide a sufficient volume of
spray additive to adjust pH for all water injected. This SR is performed to
verify the availability of sufficient NaOH solution in the Spray Additive
System. The 184 day Frequency was developed based on the low
probability of an undetected change in tank volume occurring during the
SR interval (the tank is isolated during normal unit operations). Tank
level is also indicated and alarmed in the control room, so that there is
high confidence that a substantial change in level would be detected.

SR 3.6.7.3

This SR provides verification of the NaOH concentration in the spray
additive tank and is sufficient to ensure that the spray solution being
injected into containment is at the correct pH level. The 184 day
Frequency is sufficient to ensure that the concentration level of NaOH in
the spray additive tank remains within the established limits. This is
based on the low likelihood of an uncontrolled change in concentration
(the tank is normally isolated) and the probability that any substantial
variance in tank volume will be detected.

WOG STS B 3.6.7-4 Rev. 3.0, 03/31/04


