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third party, you are permitted to make the number of copies of the information contained in
this report that are necessary for the third party's use in supporting your implementation at
your plant(s) in your normal conduct of business if you have received the prior, written
consent of Westinghouse Electric Company LLC to transmit this information to a third party
or parties. All copies made by you must include the copyright notice in all instances and the
proprietary notice if the original was identified as proprietary.

The NRC is permitted to make the number of copies beyond those necessary for its internal
use that are necessary in order to have one copy available for public viewing in the
appropriate docket files in the NRC public document room in Washington, DC if the
number of copies submitted is insufficient for this purpose, subject to the applicable federal
regulations regarding restrictions on public disclosure to the extent such information has
been identified as proprietary. Copies made by the NRC must include the copyright notice
in all instances and the proprietary notice if the original was identified as proprietary.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

July 9, 2004

Mr. Gordon Bischoff, Manager
Owners Group Program Management Office
Westinghouse Electric Company
P.O. Box 355
Pittsburgh, PA 15230-0355

SUBJECT: SAFETY EVALUATION OF WCAP-16125-NP, REV. 0, 'JUSTIFICATION FOR
RISK-INFORMED MODIFICATIONS TO SELECTED TECHNICAL
SPECIFICATIONS FOR CONDITIONS LEADING TO EXIGENT PLANT
SHUTDOWNS TAC NO. MB1257

Dear Mr. Bischoff:

On January 24, 2001, the Combustion Engineering Owners Group submitted CE NPSD-1 208,
Rev. 0 for NRC staff review. Since then several supplemental communications have been
received, and a new version, which superceded the original document in its entirety, was
submitted by the Westinghouse Owners Group (WOG) on October 3, 2003. The revised
document, WCAP-16125-NP, Rev. 0, Justification for Risk-Informed Modifications to Selected
Technical Specifications for Conditions Leading to Exigent Plant Shutdown," dated
September 2003, requests changes to selected Required Actions from either a default or
explicit Limiting Condition for Operation (LCO) 3.0.3 entry (or equivalent action) to a risk-
informed action based on the system's risk significance.

The staff has found that WCAP-16125-NP is acceptable for referencing in licensing applications
for Combustion Engineering designed pressurized water reactors to the extent specified and
under the limitations delineated in the report and in the associated NFC safety evzluation (SE).
The SE defines the basis for acceptance ot the report.

Licensees requesting a license amendment to revise their technical specifications will need to
include in their amendment requests plant-specific Information addressing the stipulations
identified in Section 6 of the SE.

We do not intend to repeat our review of the matters described in the subject report, and found
acceptable, when the report appears as a reference in license application, except to ensure that
the material presented applies to the specific plant involved. Our acceptance applies only to
matters approved In the report.

In accordance with procedures established in NUREG-0390, the NRC requests that the WOG
publish an accepted version, within 3 months of receipt of this letter. The accepted version
shall incorporate (1) this letter and the enclosed SE between the title page and the abstract,
and (2) an "-Am (designating accepted") following the report identification symbol.
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Should our criteria or regulations change so that our conclusions as to the acceptability of the
report are invalidated, the WOG and/or the applicants referencing the topical report will be
expected to revise and resubmit their respective documentation, or submit justification for the
continued applicability of the topical report without revision of their respective documentation.

Sincerely,.

William D. Beckner, Chief.
Reactor Operations Branch
Division of Inspection Program Management
Office of Nuclear Reactor Regulation

Project No. 694

Enclosure: Safety Evaluation

cc w/encl: See next page



SAFETY EVALUATION OF WCAP-16125-NP.- REVISION 0 (CE NPSD-1208. REVISION 1)

"JUSTIFICATION FOR

RISK-INFORMED MODIFICATIONS TO SELECTED TECHNICAL SPECIFICATIONS

FOR CONDITIONS LEADING TO EXIGENT PLANT SHUTDOWN"-

1.0 INTRODUCTION

By letter dated -January 24, 2001! (Reference 1), the'Combustion Engineering Owners Group
submitted Topical Report CE NPSD-1 208, Rev. 0, "Justification for Risk-Informed Modifications
to Selected Technical Specifications for Conditions Leading to Exigent Plant Shutdown"
(Reference 2), for review by the NRC staff. By letter dated October 3, 2003 (Reference 3), the
Westinghouse Owners Group (WOG) provided WCAP-1 6125, Revision 0,.which updated and
superceded CD NPSD-1208 in its entirety. 'Also, WCAP-16125 incorporated responses to NRC
staff request for additional information on CE NPSD-1 208. WCAP-1 6125 provides the technical
justification for proposed risk-informed modifications to Technical Specifications (TSs)such that '
unnecessary exigent plant shutdowns resulting from'entry into Limiting Condition for'Operation'
(LCO) 3.0.3 (or equivalent ACTION STATEMENTS) may be avoided. The required action for
conditions that Imply a loss of function, related to a system or component included within'the
scope of the plant TS, is entry into LCO 3.0.3. Currently, upon entering LCO 3.0.3, one'hour is
allowed to prepare for an orderly shutdown before initiating a change in plant operation. This
includes time to permit the operator to coordinate the reduction in'electrical generation with' the
load dispatcher to ensure the stability and availability of the electrical grid. The WOG is
proposing to define and/or modify various TS Conditions to accommodate extension of the
currently required time of one hour to initiate plant shutdown for members of the WOG with
Combustion Engineering (CE) Nuclear Steam Supply'Systems (NSSS) designs. The proposed
extension, related to specific systems or components, is based on the system's risk'significance
and varies from 4 hours to 72 hours.

The proposed changes are typically associated with plant conditions where both trains of a
two-train redundant system are declared inoperable and at the same time there is either no
specified action in the TS for the condition (requiring a default LCO 3.0.3 entry) or conditions
exist where the 'defined action includes an explicit LCO'3.0.3 entry. The intent of the proposed"
TS changes is to provide a risk-informed alternative to the current LCO 3.0.3 requirements such
that the plant staff has adequate time to fully evaluate the situation or restore loss of function
while the plant remains operating at power, thus avoiding unnecessary unscheduled plant
shutdowns and minimizing transition and realignment risks.

WCAP-16125-NP also provides system-specific integrated justifications (i.e., risk and
defense-in-depth arguments) for several proposed TS Required Action' statement changes to
allow a MODE 4 (hot shutdown)'end state, for repair purposes'of two-train redundant systems
that do not have explicit LCO 3.0.3 entry requirements, when the proposed extended time
cannot be met. Justifications for the proposed end state changes are based on generic risk
assessments documented in topical report CE-NPSD-1 186 (Reference 4), entitled "Technical
Justification for the Risk-Informed Modification to Selected Required Action End States for
CEOG Member PWRse which has been reviewed by the staff.' -

Attachment
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2.0 BACKGROUND

The intent of the proposed TS changes is to provide needed flexibility in the performance of
corrective maintenance during power operation and at the same time enhance overall plant
safety by:

* avoiding unnecessary unscheduled plant shutdowns,

* minimizing plant transitions and associated transition and realignment risks,

* providing increased flexibility in scheduling and performing maintenance and
surveillance activities, and

* providing explicit guidance in areas that currently does not exist.

It should be noted that many of the proposed TS changes affect the existing plant shutdown
requirements for plant conditions where the plant operation is not in explicit compliance with the
plant design basis. The proposed actions provide a risk-informed process for establishing-
shutdown priorities aiming at reducing overall plant risk and increasing public health and safety
protection.

The proposed TS changes, including end state changes, are summarized in Table 1 of this
safety evaluation report (SER). Such changes cover a diverse range of systems and
components with essentially four separate impacts on plant risk., They are:

* TS changes related to systems or components contributing to accident prevention. The
removal of these systems/components has the potential to increase the plant risk
through the increased potential for plant upsets (i.e., potential for increased initiated
event frequencies). A typical example in this category are the pressurizer heaters
whose unavailability could complicate the complexity of plant pressure control and lead
to a plant trip.

* TS changes related to systems or components contributing to accident mitigation.
These systems are in standby during normal plant operation and are intended to:
function during accidents to prevent core damage. Typical examples in this category
are the Emergency Core Cooling System (ECCS) and the pressurizer Power Operated
Relief Valves (PORVs).

* TS changes related to systems or components contributing to large early release
prevention. The primary role of these systems is to function during a core damage.
accident to prevent large releases of radioactive materials. A typical example in this
category is the containment (the only component in this category for which a TS change
is proposed).

* TS changes related to systems/components contributing to control of delayed radiation
releases to the environment. The primary role of these systems is to' prevent radiation-
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releases above TS limits and meet design basis requirements. Thus, the unavailability
of these systems has no impact on the surrogate risk metrics associated with core
damage and large early releases. Typical examples in this category are the ECCS room

-ventilation system and the containment iodine cleanup system.

Although the improved standard technical specification (ISTS) numbering system
(NUREG-1432, Reference 5) Is used for convenience In Table 1, the analyses provided in
WCAP-16125;NP support these changes for all CE designed NSSS plants.

Table-1 -Summary of Proposed Modifications to Technical Specifications.
- -'.. I :: -, . ..

ISTS # SYSTEM INOPERABILITY, CURRENT ACTION AND PROPOSED
CONDITION -ASSOCIATED CHANGES:

COMPLETION TIME (CT) COMPLETION -,

: TIME(CT) AND
: ,END STATE

LCO 3.1.9 BoraUon System - Both boratioh paths' No condition defined. 24 hrs CT for
(Non-ISTS) Operating Inoperable Default LCO 3.0.3 entry. restoring one path.

Allow MODE 3 end
state when boric
acid source tank
volume,
temperature, or
concentration are
out of limits.

LCO 3.4.9 Pressurizer Both groups of class No condition defined. 24 hrs CT for
Heaters I E heaters Default LCO 3.0.3 entry.' restoring one

Inoperable group.

LCO 3.4.11 Pressurizer Power ISTS LCO 3.4.11 Varies with plant. ISTS LCO 3.4.11
Operated Relief Valves CONDITION E (or CONDITION E (or
(PORVs) and equivalent): Two ISTS LCO 3.4.11 equivalent): Allow
Associated Block Valves PORVs inoperable CONDITION E (or 8 hours CT to
(BVs) and not capable of equivalent): Close restore one PORV,

being manually associated block valve In 1 for conditions
cycled. hour AND remove power where a PORV Is

from associated block valve unable to reclose
ISTS LCO 3.4.11 In one hour, AND be In once challenged
CONDITION F (or MODE 3 In 6 hours AND but may be
equivalent): Two MODE 4 In 1121 hours. isolated.?,
BVs inoperable.

ISTS LCO 3.4.11 - ISTS LCO 3.4.11
CONDITION F (or * CONDITION F (or
equivalent): Restore one equivalent): Allow
block valve to operable In 2 8 hours'to restore
hours. -ISTS Condition G one BV.
requires MODE 3 in 6 hours
and MODE 4 In [121 hours If
Condition F not met.

LCO 3.5.1 Safety Injection Tanks Two or more SITs Explicit 3.0.3 entry Revise ISTS
(SITs) Inoperable (ISTS Condition D to

CONDITION D) allow 24 hours CT
for restoring one
SIT.
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ISTS SYSTEM INOPERABILITY CURRENT ACTION AND PROPOSED
CONDITION ASSOCIATED' CHANGES:

COMPLETION TIME (CT) COMPLETION
TIME(CT) AND
END STATE

LCO 3.5.2 Low Pressure Safety Two LPSI Default 3.0.3 entry 24 hours CT for'
Injection (LPSI) . subsystems . restoring one LPSI

Inoperable subsystem (ISTS..
Condition D would
be deleted).

LCO 3.5.2 High Pressuro Safety Two HPSI Explicit 3.0.3 entry 4 hours CT for
Injection (HPSI) subsystems restoring one HPSI

,, inoperable (ISTS subsystem. -
Condition D) _

LCO Containment Spray Two CS trains Explicit 3.0.3 entry 12 hrs CT for -
3.6.6A System (CS) inoperable OR any restoring one CS

combination of three train if CAC is not
or more trains available. 72
inoperable (I.e., hours CT for
containment air restoring one CS if
coolers (CAC*)) one train of CAC is
(ISTS Condition F) available.

LCO 3.6.10 Iodine Cleanup System Two ICS trains No condition defined. 24 hours CT for
(ICS) Inoperable Default 3.0.3 entry restoring one train.

Allow MODE 4 end
state.

LCO 3.6:1 Containment (CTMT) Inoperable Defined 1 hour shutdown 8 hours CT for
(MODE 5 In 36 hours) restoring

containment
operability. Allow
MODE 4 end state
if containment
leakage is
excessive due to
reasons other than
the Inoperability of
two or more
Containment
Isolation Valves In
the same flow
path.

LCO 3.6.13 Shield Building Exhaust -Two trains No condition defined. 24 hours CT for
AIr Cleanup System inoperable Default 3.0.3 entry restoring one train.
(SBEACS) Allow MODE 4

end state.
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ISTS i SYSTEM INOPERABILITY CURRENT ACTION AND PROPOSED
CONDITION ASSOCIATED CHANGES:

'COMPLETION TIME (CT) COMPLETION
TIME(CT) AND

^ - :- : ' .. ; .END STATE

LCO 3.7.11 Control Room - Two tralnsr .. '. - No condition defined. 24 hours CT for
Emergency Air Cleanup Inoperable Default 3.0.3 entry*' restoring one train
System (CREACS) (or the time to

reach 5 REM,
* *, . which may be less

than 24 hours).
. '; Proposed change

applies to radiation
protection function
only. Allow MODE

_ 4 end state.

LCO 3.7.12 Control Room Two trains Explicit 3.0.3 24 hours CT for
Emergency AIr Inoperable (ISTS * restoring one train.
Temperature Control Condition E) Allow MODE 4 end

- System (CREATCS) state.

LCO 3.7.13 Emergency Core Two trains . No condition defined.' 24 hours CT for
Cooling System (ECCS) Inoperable Default 3.0.3 entry ' restoring one train.

' Pump Room Exhaust Air Allow MODE 4 end
Cleanup System (ECCS ---state.
PREACS) ; -; .- __ __;_';_'_''''-

LCO 3.7.15 -Penetration Room Two trains' No condition defined. 24 hours CT for
Exhaust Air Cleanup Inoperable Default 3.0.3 entry iestoring'one train.
System PREACS) -. 'Allow MODE 4 end

state.
Also know as containment air recirculation coolers (CARC)

WCAP-1 6125-NP documents a risk-inform'ed analysis of the proposed TS changes.
Probabilistic'Risk Assessmibent (PRA) results and insights are used, in combination with results
of deterministic as§6ssments, to identify and justify the proposed TS changes for all CE NSSS
design plants. This is in accordance with guidance provided In Regulatory Guides (RGs) 1.174
and 1.177 (Referernces 6 and 7, respectively).'

The 'approach used to''assess the' risk impact of the proposed changes is discussed and
evaldatEd In Section 3.' Section 4 evaluates the results of the risk assessment. Section' 5
provides integrated justifications'(i.e., botfi probabilistic and deterministic arguments) for each
of the proposed systerm-specific TS changes. Finally, Section 6 summarizes the staff's
conclusions from the review of the proposed TS changes.;

3.0 RISK ASSESSMIIENT APPROACHl '
'c.. . : .. . .I _I ..

. . .

I I . I .

- - . ". . I - "I , -

The objective of the WOG's risk assessment was to show that the implementation of the
proposed TS changes are not expected to lead to any significant risk increases.' In'performing
the risk-informed assessments and interpreting the results, the following two assumptions are
tacitly made:
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* A condition resulting ir the inioperability of a system or component which currently,
results in the need for an immediate shutdown is an infrequent event. This is evidenced
by the fact that plant shutdowns due to entries into LCO 3.0.3 conditions are rare.
Furthermore, when such a condition does arise, the actual cause of the inoperability Is
often due to an Incomplete "paper trail" or a partial system failure rather than a
deleterious common-cause failure of critical components leading to a functional failure.
of an entire system.

* The risk Incurred by Increasing the required shutdown action time is controlled to
acceptable levels using a risk informed approach that considers the component risk
worth and offsetting benefits of avoiding plant transitions.

The risk impact of the proposed TS changes was assessed following the three-tiered approach
recommended in RG 1.177 for evaluating proposed extensions in currently allowed Completion
Times (CTs):

* The first tier involves the assessment of the change in plant risk due to the proposed
TS change. Such risk change is expressed (1) by the change in the average yearly core
damage frequency (ACDF) and the'average yearly large early release frequency
(ALERF) and (2) by the incremental conditional core damage probability (ICCDP) and
the incremental conditional large early release probability (ICLERP). The assessed
ACDF and ALERF values are compared to acceptance guidelines, consistent with the
Commission's Safety Goal Policy Statement as documented in RG 1.174, so that the
plant's average baseline risk is maintained within a minimal range. The assessed
ICCDP and ICLERP values are compared to acceptance guidelines provided in RG
1.177 which aim at ensuring that the plant risk does not increase unacceptably during
the period the equipment is taken out of service.

* The second tier involves the identification of potentially high-risk configurations that
could exist if equipment in addition to that associated with the change were to be taken
out of service simultaneously, or other risk-sidnificant operatidnal factors such as
concurrent equipment testing were also involved. The objective is to ensure that
appropriate restrictions are in place to avoid any potential high-risk configurations.

* The third tier involves the establishment of an overall configuration risk management
program (CRMP) to' erisure that potentially risk-significant configurations resulting from..
maintenance and other operational 'activities are identified.. The objective of the CRMP,!i
is to manage configuration-specific risk by appropriate scheduling of plant activities
and/or appropriate compensatory measures. '

The approach used in implementing the three-tiered approach of RG 1.177 to support the
proposed TS changes is summarized and evaluated in the following Sections 3.1 to 3.3.

3.1 Risk Impact . .

This section summarizes and evaluates the approach used to assess the risk impact of the
proposed extensions of the time interval for initiating plant shutdown when a safety system or
function are unavailable. These conditions are associated with LCO 3.0.3 which currently
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requires Initiating plant shutdown within one hour from the time such conditions are discovered.
The risk Impact measures, and associated success criteria, which are used in the risk-informed
decision making pro6ess are defined and evaluated in Section 3.1.1. The methodology which
was used to assess the various risk impacts of changes, covering a diverse range of systems
and components with different impacts on plant risk, are discussed and evaluated in
Sections 3.1.2 to 3.1.4.

3.1.1 Risk Impact Measures and Acceptance Criteria

The guidance provided in RG 1.177 addresses only systems/components contributing to core
-damage frequency (CDF) and/or large early release frequency (LERF). However, In the
risk-informed analysis provided by the WOG, the philosophy of the three-tiered approach was

-extended to encompass also TS changes involving systems/components contributing'to'
-radiation release prevention other than large early release. For this purpose, appropriate risk
measures (similar to ALERF and ICLERP) and acceptance criteria were introduced for systems
whose function is to prevent radiation releases other than large early release. - - -

The ICCDP associated with the proposed extension of the time interval for initiating plant
shutdown when a system is declared Inoperable, a condition which currently requires an
immediate plant shutdown (within'one hour), is expressed by the following equation:

ICCDP= ARCFd = (R1FCDF -R0).d (1)
where: -

ARCDF = the conditional risk increase, in terms of CDF, caused by the specified
system's unavailability,

d = the proposed extension of the time interval during which the plant is allowed to
keep operating at power given the condition,

Rl CDF = the plant CDF with the system (or component) permanently unavailable,

RO.F = the plant CDF withlout the proposed time extension.

A similar expression is used for ICLERP by substituting the appropriate measure of risk, i.e.,
LERF instead of CDF.

ICLERP = ARLERF d = (R1 RF-RO.LRF)*d (2)
where:

" ARLER= the conditional risk increase, In terin of LERF, 'caused by the specified
system's unavailability,

d = the proposed extension of the time interval during which the plant is allowed to
keep operating at power given the condition, . -

= the plant LERF with the'system (or component) permanently'unavailable,
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ROLERF - the plant LERF without the proposed time extension.

The changes in C6F and LERF (i.e., ACDF and ALERF, respectively) for each system or
component are obtained by multiplying the respective ICCDP and ICLERP values by the yearly
frequency, f, the system or component Is expected to be declared Inoperable:

ACDF = ICCDP * f (3)

ALERF = ICLERP f (4)

For TS changes related to systems or components contributing to accident initiation and/or core
damage prevention, the risk impact is measured in terms of both CDF and LERF. For these"
systems values for ICCDP and ACDF as well as for ICLERP and ALERF were assessed. For
TS changes related to systems or components contributing to large early release prevention,
the risk impact is measured only in terms of LERF. Therefore, for these systems only values
for ICLERP and ALERF were assessed.

Risk impact measures similar to ICLERP and ALERF were introduced for systems and
components whose function is to prevent radiation releases other than large early release.
These risk impact measures are (1) the incremental coriditional radiation release (above TS
limits) probability, ICRRP, and (2) the change in the radiation release (above TS limits)
frequency, ARRF. A similar expression as the ones used for ICCDP and ICLERP (equations 1
and 2, respectively) can be used for ICRRP by substituting the appropriate measure of risk, i.e.,
radiation release (above TS limits) frequency (RRF) instead of CDF:

ICRRP = ARRRF * d = (RIRRF - RO,RRF) * d (5)
where:

ARRRF = the conditional risk increase, in terms of RRF, caused by the specified
system's unavailability,

d = the proposed extension of the time interval during which the plant is allowed to
keep operating at power given the condition,

RINIF = the plant RRF with the system permanently unavailable,

ROMF= the plant RRF without the proposed time extension.

The change in RRF (i.e., ARRF) for each system or component is obtained by multiplying the
respective ICRRP value by the yearly frequency, f, the system or component is expected to be
declared inoperable:

ARRF= ICRRP-f (6)

The assessed ICRRP and ARRF values are compared to acceptance criteria similar to the ones
reported in RGs 1.177 and 1.174 for core damage and large early release risks, respectively.
The results of the risk assessments, in terms of the various risk measures, and their
comparison to acceptance criteria are discussed in Section 4.
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The acceptance criteria for core damage and large early release risks are selected based on
guidance provided in RGs 1.174 and 1.177. Regulatory Guide 1.174 indicates that a ACDF-
smaller'than 1 E-6/year and a'ALERF smaller than 1 E-7/year are considered very sinall'
Therefore, the length 'of the extended time intervals Which are proposed as an alternate to the
Immediate entry into the current LCO 3.0.3 requirements were selected to satisfy 'these criteria.

Acceptance guidelines provided in Regulatory Guide 1.177 for evaluating the core'damage and
large early release risks associated with a usingle AOT entry" are also considered. These
guidelines, which are based on traditionally acceptable levels of risk increases during
equipment outages for maintenance activities,' indicate that an ICCDP smaller than 5E-7/year
and an ICLERP smaller than 5E-8/year are considered very small. Therefore, the length of the
^extended time intervals are selected to also satisfy these criteria. However, small deviations.
are allowed in some cases in agreement with the following statements included In Regulatory
Guide 1177: -

* The acceptance guidelines are intended to provide an indication in numerical terms of:e
what is considered acceptable and, therefore, -should not be interpreted as being overly
prescriptive.

* The intent in comparing the PRA results with the acceptance guidelines of RG 1.177 is
to demonstrate, with reasonable assurance, consistency with the Commrission's Safety

- Goal PolicyStatement so that the plant's average baseline risk' is maintained within a
minimal range (i.e., meet the acceptance criteria forACDF and ALERF). 'In this case,
since the entry into LCO 3.0.3 is a significantly less frequent event than LCO entries on
which the numerical values mentioned in RG 1.177 are based, the acceptance criteria
for ACDF and ALERF can be met with reasonable assurance even when the numerical

. values 'of the acceptance guidelines provided in RG 1.177.are not strictly met. ;The-;
: frequency of events leading to LCO 3.0.3 is not expected to increase significantly -

following the proposed change because such events may be reportable and may require
..a licensee event report, per NUREG-1 022 Revision 2 (Reference 8).- In addition, events
-- leading to LCO 3.0.3 are used in performance indicators and the reactor oversight
program. - . : .s.

* The numerical guidelines should be taken into account along with other considerations,
including operating experience and practical considerations associated with test and
maintenance practices. An important consideration, related to LCO 3.0.3 entry, is the
need for adequate time for plant staff to diagnose a condition resulting In the

7 inoperability of a system and restore its function and, thus, avoid transition to shutdown
risk. -

As shown by the results discussed below in Section 4,- the above mentioned RG 1.177 criteria
are strictly met for most of the proposed TS-specific changes. For a few cases, small
deviations are used in accordance with the above listed statements. As discussed In Section 4,
even in such cases the RG 1.177 criteria would most likely be strictly met if the avoided
shutdown risk and the effect of the various conservative assumptions had been taken into
account.
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Acceptance criteria for radiation release risks, other than large early release risks, are also
defined. It is conservatively assumed that a ARRF value'smaller than 1 E-7 per year (i.e., the'
same as for a large release) is considered very small and, therefore, acceptable.- In addition, in
order to ensure that the acceptance criterion for ARRF will be met, the ICRRP value for each
entry is required to be smaller than 5E-7 (i.e., the same value' used in the criterion for ICCDP).
It should be noted that the conservative acceptance criteria for radiation release risks, other
than large early release risks, are introduced for the purposes of this evaluation and should not
be generalized or interpreted as NRC guidance for other risk-informed applications.

3.1.2 Approach for Assessing Core Damage Risk Impact

The proposed TS changes involve two categories of systems and components which require
different approaches for assessing the risk impact, in terms of core damage, associated with
the unavailability of such systems and components. The first category includes standby safety
systems and components which contribute to accident mitigation and core damage prevention.
The second category refers to systems and components whose unavailability contributes to
core damage through the initiation of accidents.

Systems Contributing to Accident Mitigation

A bounding generic approach for evaluating the ICCDP and ACDF values, for each of the
proposed TS changes associated with systems and components in this category,U is used. The
conditional core damage risk increase, Alcf, which Is used to assess the value of ICCDP
according to equation (1) and the value of ACDF according to equation (3) of Section 3.1.1, is
conservatively assumed to be the same as the system's (or component's) yearly challenge
frequency. This assumption is conservative because in many cases plants have the capability
to mitigate a range'of events using' altemative equipment and procedures or using available
equipment which are less than the optimal set. An example of an'altemative success path, for
which no credit is taken in the assessment when two HPSI trains are unavailable, is the ability
to use an aggressive reactor coolant system (RCS) cooldown to minimize inventory loss and
allow alternative makeup capability using the charging pumps or the LPSI pumps. An example
of using available equipment which are less than the optimal set, for which no credit is taken in
the assessment when two or more SlTs are unavailable, is the ability to use the available SlTs
together with the LPSI pumps to mitigate a significant range of large LOCAs;

A system's or component's challenge frequency was assessed quantitatively by considering all
accident sequences by accident initiating event, modeled in the probabilistic risk assessment
(PRA) of representative WOG member plants with CE NSSS designs, that require operation of
the specific system or component to mitigate the accident. The assessed challenge
frequencies, for all systems and components contributing to accident mitigation that are
associated with the proposed TS changes, are reported in Table 2.



-11-

Table 2 ' - Chfallenge'Frequency of Mitigating System or Comnponpent by Accident
Initiating Event: '

System/ Event Frequency (per year) Component
Component - Challenge
Unavailable Frequency

. * :(per year)

LOCA SGTR Stuck Stuck Transients ATWS
Open Open, with F&B

,_:_'___PORV PSV ' .;

SIT 5.0E-6 0.0 0.0 0.0 0.0 0.0 5.0E-6

LPSI : 4.5E-5 -0.0. 0.0 0.0- *;0.0 0.0 '4.5E-5'

HPSI 5.5E-4 7.0E-5 1-.0E-3 2.5E-3 1.0E-3 0.0 5.1 E-3
(plants with
PORVs)' . ; . . ____'

HPSI 5.5E-4 7.OE-5 0.0 2.5E-3 0.0 0.0 3.1 E-3
(plants w/o
PORVs) ;

CS (plants 5.5E-4 -0.0 -0.0 -0.0 -0.0 -0.0 5.5E-4

CARCs) -_- -;

PORV 0.0. 0.0 0.0 0.0 1.02-3-. 8.4E-6 1.OE-3

Boration 0.0 0.0 0.0 0.0 - 0.0 1.7E-5 1 .7E-5
System

It should be noted that only internal initiating events are considered in estimating a system's or'
component's challenge frequency. However, the risk assessment results would not be
significantly different to impact any conclusions had external initiating events been considered,..
for two reasons. First, the system's (or component's)'challenge frequency used in the risk
assessments was estimated conservatively. .The staff's review Indicated that, for the most
limitinig cases, the challenge frequency estimates used in the assessments are as much as two
times higher than estimates found in most PRA applications using'internal events only.
Second, the proposed TS changes will be implemented with certain requirements which'will be
described in the WOG Implementation guidance document. The purpose of these
requirements is tolimit the challenge frequency of an inoperable system or component and
ensure that appropriate compensatory measures are in place. Such requirements are expected
to reduce the challenge frequency of an inoperable systern or component from all initiating
events, including external events. -

, - ,, , -, n -
, , ,; , . , . I . ..
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Table 2 also reports contributions to a system's (or component's) total challenge frequency that
are associated with important accident categories analyzed in PRAs, such as LOCAs and
transients with stuck open PORVs. The total challenge frequency of a system or component is
the sum of all contributions associated with the various accident categories.

In addition to the conservatism introduced by assuming that a system's or component's
challenge frequency equals the conditional core damage risk increase, AR, when the system or
component Is unavailable, the challenge frequency values themselves are assessed
conservatively. For example, the value of the challenge frequency of the feed-and-bleed (F&B)
function, which is calculated as the product of the frequency of loss of main feedwater (MFW)
and the unavailability of auxiliary feedwater (AFW), Is based on bounding values for both the
frequency of initiating events leading to loss of MFW (0.5/yr) and the unavailability of the AFW
(2E-3).

The change in CDF, ACDF, for each system or component is obtained by multiplying the
respective ICCDP value by the yearly frequency, f, the system or-component is expected to be
declared inoperable (i.e., ACDF = ICCDP * f. For the purpose of this study, the value of the
yearly frequency, f, Is conservatively assumed to be equal to 0.2 (i.e., once every five years).
and the same for all systems and components associated with the proposed TS changes. 'The
assumed frequency value is based on an industry review of licensee event reports which
concluded that entry into LCO 3.0.3 due to any inoperability of multiple trains or components
has occurred with a frequency of less than once per five years. This average value is
conservative for two reasons. First, the actual LCO 3.0.3 entry frequencies associated with the
inoperability of risk important systems contributing to core damage and/or large early release
frequency, such as the HPSI system, are significantly smaller than the 0.2 per year value which
is an average for all systems and components. Second, experience indicates that when an
entry into an LCO 3.0.3 is 'required, the system is often partially functional (e.g., an ECCS '
inoperability that occurred on February 5,1998 at SONGS-2'affected the recirculation mode of
operation only) and the condition can be corrected in a short time (e.g., less than one hour).

Based on the above discussion, the staff concludes that the approach used to assess the core
damage risk impact, for systems and components contributing to accident mitigation, is
acceptable.

Systems Contributing to Accident Initiation

The proposed TS changes include only one system in this category, the Class 1 E pressurizer
heaters. ISTS LCO 3.4.9 includes requirements for both groups of safety-related pressurizer
heaters to have minimum heating'power and emergency power' supply capability. The safety-'
related pressurizer heaters have two primary functions. One function is to keep the reactor
coolant in a subcooled condition with natural circulation following a loss of offsite'power (LOOP)
event during which. the normally available station powered non-safety related heaters become
unavailable. Although no credit Is taken in design basis accident analyses for the pressurizer
heaters, they have been included in the TS because they are needed to maintain' long term.
subcooling during a LOOP event. However, pressurizer heaters are'not required to achieve a
post-trip plant cooldown since successful cooldown can be achieved, with minimal impact on
plant risk, due to the availability of reactor vessel and pressurizer vents. Consequently, the
pressurizer heaters do not have a significant role in the mitigation of core damage events.
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A second function of the safety-related pressurizer heaters is to back up the station powered
non-safety related heaters which are normally available to control'reactor coolant pressure
during steady state operation. The unavailability of these heaters would reduce the plant's
ability to control the normal operating parameters and consequently will increase the'potential:
of plant trip. The approach used to assess the risk associated with this' increased plant trip
potential is described below.

The conditional core damage risk increase, ARc.F1 which is used to assess the value of ICCDP
according to equation (1) and the value of ACDF according to equation (3) of Section 3.1.1, is
calculated as the product of the increase in the initiating event (reactor trip) frequency,-AIE,
associated with the unavailability of the safety-related heaters and the probability of core'
damage given a normal plant high or low pressure trip, CDPtV (i.e., ARCDF = AIE * CDPI').
Bounding values of AlE (0.05 plant trip events/day or, equivalently; 18.3 plant trip evenfitslyear)
and CDPe (6E-6) are used in the assessment. The' vaue of AIE was calculated by assuming
that the plant trip frequency increases'by over an66rder of rmagnitude (from 0.004 to 0.05
events/day) wheri'the safety-related pressurizer heaters are unavailable. This assumption is
conservative because the normal station 'powered (non-class 1 E) heaters are available for
reactor coolant pressure control. It'should be noted thatthe availability of the non-class 1 E
heaters will be required for extending plant shutdown Initiation, as proposed. The assumed
value of CDPt, (6E-6) is based on previous PRA 'results and bounds the assessed values for,'
WOG member plants with' CE NSSS designs.-' '

The change in CDF, ACDF, is obtained by multiplying the respective ICCDP value by the yearly
frequency, f, the'class 1 E pressurizer heaters are expected to be'declared inoperable (i.e.,
ACDF = ICCDP f). The value of the yearly frequency, f, is conservatively assumed to be equal
to 0.2: The' rationale is the same 'as for the case of systems and components contributing to.
accident mitigation discussed in this section.

The staff concludes that the approach used to assess the core damage risk impact,' for systems
and components contributing to accident initiation, makes use of conservative assumptions and
is acceptable.

'3.1.3 Approach for Assessing Large Early Release Risk Impact -

The proposed TS changes involve two categories of systems and components which require
different approaches for assessing the risk impact, in terms of large early release frequency,
associated with the unavailability of such systems and components. The first category includes
safety systems and components whose unavailability leads to a CDF inicrease 'and, therefore,
also to a LERF increase. The second category refers to systems and components whose
function is to mitigate the effects of a core damage and prevent large early releases (i.e., their
unavailability leads to a direct LERF lncrease).' '

Svstems Contributinq to Accident Iniftiation and/or C6'reDamage Prevention

A bounding generic approach is used to assess the ICLERP and ALERF values for each of the
proposed TS changes associated With'systems and 'components in this category. The,
conditional large eariy release risk increase, ARLERFI which is used to assess the value of
ICLERP according to equation (2) of Section 3.1.1, iscalculated as the product of two terms:
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the system's or component's conditional core damage risk increase, ARCDF (which is
conservatively assumed to be equal to the system's or component's yearly challenge frequency
as discussed in Section 3.1.2) and the conditional large early release probability given core
damage, CLERP (i.e., ARLERF = ARCDF * CLERP). The staff noted that there could be an
additional contribution to ARLMER which has been ignored in' the assessment. Such contribution
is associated with core damage sequences where the containment's ability, to retain the
damaged core is impacted by the system's or components unavailability without a
corresponding CDF increase. However, the staff's review has determined that, for the systems
and components impacted by the proposed changes, the impact of this omission on the results
of the risk assessment (i.e., the assessed value of ARLERF ) iS too small to change any
conclusions.

A large early release is defined as the significant and, unmitigated release of radioactivity from
the containment in a time frame prior toeffective evacuation of populationsuch that there is a
potential for early health effects. Such a release results from events which lead to containment
failure at or shortly after vessel breach, containment bypass events and loss of containment
isolation. A WOG review of large early release scenarios for the CE designred pressurized
water reactors (PWRs) indicated that early releases arise as a result of one of three classes of
scenarios: (1) containment bypass events; (2) severe accidents accompanied by loss of
containment isolation; and (3) containment failure associated with energetic events in the
containment. The first class of scenarios includes interfacing system loss of coolant accidents
(ISLOCAs) and steam generator tube ruptures (SGTRs) with a concomitant loss of steam
generator (SG) isolation (e.g., due to stuck open main steam isolation valves). The second
class of scenarios includes any severe accident in conjunction with failure to isolate the
containment. The third class of scenarios inrcludes high-pressure melt ejection (HPME)
phenomena,'including direct containment heating'(DCH), and hydrogen conflagrations and
detonations. 'A simplified large early release (LER) event tree was developed and used to
assess conservatively the contributions to CLERP from each of these three classes of
scenarios which are likely to result in a large early release. The sum of such contributions is
the total plant CLERP.

The CLERP value is the fraction of the conditional core damage risk increase, ARCDF. which
propagates into a large early release event. Bounding CLERP values were assessed, for each
system and component associated with the proposed TS changes,'using a simplified LER event
tree with the following top events:

* Containment isolation following core damage;
* High reactor coolant system (RCS) pressure at core damage;
* Secondary side depressurization of the SGs;
* Thermally-induced SGTR; and
* Containment failure due to reactor pressure vessel (RPV) lower head failure.

The assessed CLERP values are based on conservative assumptions and data, such as the.
following:

* The probability of containment isolation failure was assumed to be 3E-3. This value is
based on containment isolation failure data used in PRAs performed by WOG member
utilities with CE NSSS designs which range between 1 E-4 and 3E-3.
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* ~All incremental CDF arising fron PORV or'borationh system unavailability results in a
high RCS pressu're'plant damage state with no possibility'of operator actions to
depressurize the RCS prior to failure of the reactor vessel lower head

: 20% of incremental CDF arising from HPSI system unavailability for plants with PORVs
results in a high RCS pressure plant damage state. This is a conservative assumption
since the HPSI system is primarily used to mitigate moderate and low pressure events.'

* '50% of incremental CDF arising from a reactor trip induced by the unavailability of the '
safety-related pressurizer heaters results in a high RCS pressure plant damage state..

* The probability of SG tube failure (prior to failure of the RCS) when exposed to high
pressure core damage states is assumed to be 50% (assuming secondary side'
depressurization). This probability is associated with severely degraded SG tubes'and
therefore is conservative. -In addition, it is assumed that'all thermally-induced SGTR

*events are large early releases. ' " " '

* The'probability.of SG depressurization, via operator action or failure of a main steam
safety valve'(MSSV) to close, is assumed to be 10% (successful SG isolation is needed.
to maintain SG tube integrity for high RCS pressure plant damage states). It should be
noted that sensitivity studies were performed by the NRC staff with the probability of SG
depressurization increased to 30% which is very conservative. -

* The conditional containment failure probability due to high pressure melt injection
(HPMI) is assumed to be 1%.

The quantification of the simplified LER event tree, with the above mentioned conservative
assumptions, resulted in the following five large early release scenarios (labeled CLERP-1 to
CLERP-5) assuming a core damage event: -

CLERP-1: High RCS pressure plant damage state, the containment is isolated, the SG is'~
depressurized due to a stuck open MSSV and thermally-induced SG tube
rupture occurs resulting in a large early release. ' .i -

CLERP-2: High RCS pressure plant damage state, the containment is isolated and the SG
is depressurized due to a stuck open MSSV with the SG tubes intact but an -
HPME failure occurs resulting in a large early release.

CLERP-3: High'RCS pressure plant damage state, the containment is isolated and the SG
pressurized but thermally-induced SG tube rupture occurs resulting in a large
early release.

CLERP-4: High RCS pressure'plant damage'state, the containment is isolated and the SG
pressurized with tubes intact but an HPME failure occurs resulting in a large
early release. . . - -

CLERP-5: Failure to isolate the containment which results in a large early release..

The assessed conditional large early release probabilities, 'given core damage, for these
scenarios are summarized in Table 3 for each applicable system or component associated with
the proposed TS changes. The'sum of such'contributions is the total plant CLERP.
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Table 3 Conditional Large Early Release Probability (CLERP) Estimates, Given
Core Damage, Due to Unavailability of Mitigating Systems and
Components. . - -

CLERP-1 | CLERP-2 CLERP-3 CLERP-4 CLERP-5 CLERP

SIT 0.0 0.0 0.0 0.0 3.0E-3 3.OE-3

LPSI 0.01 0.0 0.0. 0.0 3.OE-3 3.OE-3

HPSI (plants 1.OE-2 1.1 E-4 1.8E-3 2.0E-3 3.0E-3 1.7E-2
with PORVs) ..

HPSI (plants 1.OE-2 1.1E-4 1.8E-3 2.0E-3 3.0E-3 1.7E-2
wo PORVs) . .

CS (plants 1 .OE-2 1.1 E-4 i.8E-3 2.0E-3 3.0E-3 1.7E-2
w/o CARCs)

PORV 5.OE-2 5.5E-4 9.OE-3 9.9E-3 3.OE-3 7.2E-2

Boration 5.0E-2 5.5E-4 9.0E-3 9.92-3 3.0E-3 7.2E-2
System

Pressurizer 2.5E-2 2.7E-4 4.5E-3 4.9E-3 3;0E-3 3.8E-2
Heaters -

Even though the assessed CLERP values are based on conservative assumptions and data, a
sensitivity study was performed on two key parameters which are dominant CLERP
contributors. These parameters are: (a) the probability that a thermally-induced SGTR will
occur in advance of another RCS structure failure, and (b) the probability that an MSSV will fail
open depressurizing one SG. The objective of the sensitivity study was to provide reasonable
assurance that there are no areas of uncertainty, in modeling assumptions and data, which
could have a significant impact on results and conclusions. The results of the sensitivity study
are discussed and evaluated in Section 4.

The staff finds that conservative assumptions and data were used to assess the values of the
quantities (e.g., ARCOF, LERP and 0 needed to estimate the change in LERF (ie., ALERF). The
bounding nature of the approach used to assess the large early release risk impact, in
combination with the performance of a sensitivity study on two key parameters which are
dominant CLERP contributors, provide adequate assurance about the robustness of the results
used to support the proposed.TS changes.

Systems Contributing to Larqe Early Release Prevention Given Core Damage

This category refers to systems and components whose function is to mibgate the effects of a
core damage and prevent large early releases (i.e., their unavailability leads to a direct LERF
increase). The only component in this category which is associated with the proposed TS
changes is the containment. Since large early releases result from a gross opening in the
containment, such as a stuck open purge valve, it is assumed that all core damage events
proceed to a large early release. Thus, the conditional large early release risk increase, ARLEpF,
which is used to assess the values of ICLERP and ALERF according to equations (2) and (4) of
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Section 3.1.1, respectively,' is equal to the plant's CDF (assumed to be 1 E-4/year). The staff
review finds that this approach is bounding because it is'conservatively assumed that (1) any
containment inoperability will completely degrade the containment arid (2) a plant's CDF is
1 E-4/year (for most plants the CDF at power operation from internal and external events is less
than1E-4/year).

3.1.4 Approach for Assessing Non-Large Early Release (Non-LER) Risk Impact

This category refers to systems and components whose function is to prevent radiation
releases other than large early release. Availability of such equipment Is typically required to
meet design basis dose limits. The conditional non-LER risk Increase, ARRRF, which Is used in
assessing the value of ICRRP according to equatiori(5) as well as the-value of and ARRF
according to equation (6) of Section 3.1.1, is equal to the plant's CDF (assumed to be 1 E-
4/year) except for the emergency core'cooling system' (ECCS) penetration room emergency air
cleanup system'(PREACS). The value of ARRFJ for the'ECCS PREACS was asses'ed fto be'
4.5E-5/year since the 'challenge of this'system is limited to core damage events associated with
large and medium LOCAs only. The staff review finds that this approach is b6uriding because
it is conservatively assumed that (1) equipment in this category, except for the ECCS PREACS,
are challenged (i.e., with probability of 1) 'during a core damn age eve'nt 'and (2) a plant's' CDF Is
1 E-4/year (for most plants the CDF at power operation from internal and external events is less
thanl E-4/year). The staff also'finds that thb challenge frequency of 4.5E-5/year' assumred for
the ECCS PREACS is bounding bec'atse'this'system will not be challenged'unless the-core
darriage'event Is associated withIlarge and medi.'m LOCAs only. '

3.1.5 Uncertainty/Sensitivity'Evaluation'

As stated in Sections 3.1.2 to 3.1.43'the performed risk assessments in support of the proposed'
TS changes are based dn'many conservative assumptions.' Nevertheless, areas of potential
uncertainty, In both data and mnodeling assumptions, were Identified which could have an Impact
on results and conclusions. Some of these'areas of uncertainty are associated Mvith'design and
operational variability among the various WOG member plants with CE NSSS designs. The
following areas of potential uncertainty were identified (all associated with systems or
components whose loss of function contributes to CDF or LERF):

* The system's' or component's challenge frequency,

* - 'The system's'or component's average loss'of function frequency,

* The probabilities of two key parameters which are dominant 'CLERP contributors- (a)''
the probability of occurrence of a thermally-Induced SGTR In'advance of another RCS'
structure failure (event TI-SGTR); and (b) the probability that a 'MSSV will fail open
depressurizing one SG (event SGD). '

These areas of uncertainty were evaluated, by'perforiming the following two sensitivity studies
(for each system or component), to determine how they impact the results and conclusions of
the risk assessments:

* In sensitivity case #1, the risk impact was 're-assessed with simultaneous chainges of the
values of three parameters'as follows:' -
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o The probability of occurrence of a thermally-induced SGTR in advance of,
another RCS structure failure (event Tl-SGTR) was increased from 50% (base
case) to 100%;

o the probability that an MSSV will fail open depressurizing one SG (event SGD)
was Increased from 10% to 30%;

o the frequency of loss of function was increased from once every five years to
once every three years..

* In sensitivity case #2, the risk impact was re-assessed using the upper 95w percentile
value of the system's or component's challenge frequency.

The staff concludes that the performed sensitivity studies, In conjunction with the many
conservative and bounding assumptions and data used in the base case analyses (discussed in
Sections 3.1.2 to 3.1.4), provide adequate information regarding the robustness of the risk
assessment results.-

3.2 Identification of Potentially Hlgh Risk Configurations.

The second tier of the three-tiered approach recommended in RG .1.177 involves the
identification of potentially, high-risk configurations that could exist if equipment, in addition to
that associated with the TS change, were to be taken out of service simultaneously.' Insights
from the risk assessments, In conjunction with important assumptions made in the analyses and
defense-in-depth considerations, were used to identify such configurations. To avoid these
potentially high-risk configurations, specific restrictions to the implementation of the proposed
TS changes were considered. For example, when the safety-related pressurizer heaters are
unavailable, the availability of the non-class 1 E heaters will be required for extending plant
shutdown initiation: These restrictions should be part of the industry's implementation guidance
and will be evaluated as part of the NRC staff review of the ISTS changes.

3.3 Configuration Risk Management

The third tier of the three-tiered approach recommended in RG 1.177 involves the
establishment of an overall configuration risk management program (CRMP) to ensure that
potentially risk-significant configurations resulting from maintenance and other operational
activities are identified. The objective of the CRMP is to manage configuration-specific risk by
appropriate scheduling of plant activities and/or appropriate compensatory measures. This
objective is met by licensee programs to. comply with the Maintenance Rule 10 CFR 50.65
.(a)(4) requirement to assess and manage risk resulting from maintenance and other operational
activities. These programs c a n Uptt iene tii cktiion g r ena rdfong the appopTiate
actions to control 'risk whenever a' risk-informed TS is entered.

4.0 RISK ASSESSMENT RESULTS AND INSIGHTS,

The risk assessment approach, documented in Section 3, was implemented to the system-
specific technical specifications listed in Table 1 (Section 2). In addition to the base case risk
assessments, two sensitivity cases (discussed below) were performed to draw insights
regarding the robustness of the results. The core damage and large early release risk impacts
(base case) are summarized In Tables 4 and 5, respectively. In addition to the base case
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results, the results of two sensitivity cases are reported in Tables 6 and 7, for proposed TS'
changes related to systems and components contributing to core damage and/or large early
release. Finally, the assessed risk impacts for systems and components which contribute to
non-LER are summarized In Table'8: As discussed below, no sensitivity analyses were
necessary for systems and components contributing to non-LER due to the consistently
conservative assumptions used In the analysis in' conjunction with the conservative
interpretation of the risks associated with such systems and components.

Table 4 summarilzes the risk impact,;In terms of CDF change, ACDF, for each of the proposed;
TS'hatringes-r-efated to systerms and components contributing to' core damage andlor large early
:release.. The first column lists the systems and components for which a TS change is '
proposed. The second column lists the new proposed completion time (CT) to restore the;
system's or component's function before Initiation of plant shutdown is required according to
LCO 3.0.3. The'third column is the conditional risk increase, in terms of CDF; ARclF, 'caused by

Athe system's or component's loss of function. As discussed in Section 3, ARCoF was
conservatively assumed to be the same as the system's or component's challenge frequency.
The fourth column lists the ICCDP values for continued plant operation at powerfor the entire
proposed CT given loss of the system's or component's function. The ICCDP values are
obtainbd by multiplying' the proposed CT value (column 2) by ARcDF'(column 3). The fifth
column lists'the assessed average expected CDF changes, ACDF, associated with the,
proposed CT extensions. The ACDF values are obtained by multiplying the corresponding
ICCDP value by the average frequency of loss of function (which in the base case risk
assessment was assumed to occur once every five years for all the systems and components
listed in the first columnj. The assessed ACDF values'(fifth'column of TableA4) indicate that all
proposed TS changes for the systems and components listed in Table'4 would have an''
insignrificant risk'impact with respect to c6ore' damage' (significantly less than the acceptance
criterion of I E-6/year for core damage frequency based on guidance provided in RGs 1.174
and 1.177). This conclusion is true without any credit for the averted risk associated with
avoiding plant shutdown or any consideration for the many conservative assumptions used in
the risk assessment.

The assessed ICCDP values'(fourth column of Table 4) are also'within RG 1.177 acceptance'
guidelines. With thede'ception of HPSI and PORVs, the ICCDP Is smaller than'5E-7 which is
considered very s'rall and acceptable. Based on the argum6rts'presented in Section 3, where
the acceptance criteria* ire discussed, the small ICCDP deviations from the numerical
guideline of.5E-7:shown for HPSI and PORVs'in Table 1 are in agreement with guidance
provided inRG 1.177 and, therefore, acceptable. It should be noted that the intent of the
numerical guideline for ICCDP Is to ensure that the acceptance criterion for ACDF is met.' In
this case, since the entry Trito' LCO 3.0.3 ls a significantly less frequent event than LCO entries
on which the numrerical values mentioned in RG 1.177 are based, the acceptance criterion for
ACDF can be met with reasonable assurance even when the numerical value of the acceptance
guideline for ICCDP provided in RG 1.177 is not strictly met. Furthermore,'the RG 1.177 --
numerical guideline of 5E-7 would most likely be strictly met also for HPSI and the PORVs if the
avoided shutdown risk and the effect of the various conservative assumptions had been taken
into account. - - ;'
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Table 4 Core Damage Risk Impact Results.

Component/System Proposed, Ak/y - ICCrP ACDF
CT,(hrs) or

._______ _ .Challenge. Frequency/yr ._._..

SIT 24 5.OE-6 1.3E-8 2.6E-9

LPSI 24 4.5E-5 1.2E-7 2.4E-8,

HPSI (Plants w/ PORVs) 4 5. IE-3 .. 7E-6 3.5E-7

HPSI (Plants w/o PORVs). 4 3.1E-3 M1.E-6 2.1E-7

CS (no CARC available) 12 5.5E-4. 6.9E-7 1.4E-7.

PORV 8 1.OE-3 8.1E-7 1.6E-7.

Boration System -24 1.7E-5 -4.5E-8 9.OE-9

Pressurizer Heaters . 24 .1.E-4 .2.9E-7 . 5.8E8

Containment 8 1 .OE-4 N/A N/Ai

An observation of the values of the conditional risk increase (in terms of CDF, & listed in
the third column of Table 4, indicates that the loss of function for any of the
systems/components listed in column 1 would be found by the significance determination
process (SDP) to be a risk significance event. .Therefore, licensees will have no incentive to
allow the current low frequency of these events to increase after the proposed extensions are
granted.

Table 5 summarizes the risk impact, in terms of LERF change, ALERF, for each of the
proposed TS changes related to systems and components contributing to large early release.
The first three columns are Identical with those In Table 4. The fourth column lists the total
plant CLERP values (from Table 3) given the unavailability of the corresponding system or:
component listed in the first column. The fifth column is the conditional risk Increase, in terms
of LERF, ARLERF, caused by the corresponding system's or component's loss of function; ,The
ARLERF value for each system and component list In the first column is obtained by multiplying
the ARCDF value (column 3) by the corresponding CLERP value (column 4). The sixth column
lists the ICLERP values for continued plant operation at power for the entire proposed CT given
loss of the system's: or component's function. The ICLERP value for each system and,
component listed in the first column Is obtained by multiplying the proposed CT value (column
2) by the corresponding ARLEm value (column 3). -Finally, the seventh column lists the
assessed average expected LERF changes,-ALERF,' associated with the proposed CT
extensions. The ACDF values are obtained by multiplying the corresponding ICLERP value by
the average frequency of loss of function (which in the base case risk assessment was
assumed to occur once every five years for all the systems and components listed in the first
column).
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Table '5 ' ' * 'Large Early Release Risk Irnpact Results. - '

Component/System Proposed AR Jplyr CLERP ARFL/yr ICLERP ALERF/yr
CT (hrs)

SIT 24 5.OE-6 3.0E-3 1.5E-08 4.1 E-1 i 9.OE-12 -

LPSI -24 4.5E-5 ,3.OE-3 1.4E-07 3.7E-10 ;7.4E-1I

HPSI (Plants w/ 4 5.1E-3 i1.7E-2 8.6E-05 3.9E-08 , 7.8E-09
PORVs) - . ; -

HPSI (Plants wlo -- 4 3.1E-3 1.7E-2 5.2E-05 2.4E-08 4.8E-09
PORVs) - . ; __._.

CS (Plants wio - 12 5.5E-4 -1.7E-2 9.3E-06 1.3E-08 2.5E-09
CARC) - - -. .

PORV 8 - 1.OE-3 - 7.2E-2 7.3E-05 6.7E48 1.3E-08

Boration System 24 1.7E-5 - -7.2E-2 i.2E-06 3.4E-09 6.7E-10

Pressurizer Heaters ..24 1.OE-4 -' -3.8E-2 '3.8E-06 1.1E-OV, -:2.3E-09

Containment . : .8; . ; 1.OE .1.0 1.0E-04 , 9.OE-08 1.8E-08

The assessed ALERF values indicate that all proposed TS changes, 'for the systems and '-
components listed in'the first column, would have an insignificant risk Impact with respect to
large early release (significantly less than the acceptance criterion of 1E-7/year based on
guidance provided in RGs 1.174 and 1.177). :This conclusion'is true without any credit for the:-,-
averted risk'associated with avoiding plant shutdown or any consideration for the many ;
conservative assumptions used in the risk assessment. - ' -.

The assessed ICLERP values are also within RG 1.177 acceptance guidelines. With the
exception of the PORVs, the ICLERP is smaller than 5E-8 which is considered very small and
acceptable.-. Based on the arguments presented In Section 3, where the "acceptance criteria'
are discussed, the small ICLERP deviation from the numerical guideline of 5E-8 shown for the'
PORVs in Table 5 are in agreement with guidance provided in RG 1.177. and, therefore,
acceptable. What is stated above with respect to ICCDP is also valid for ICLERP (i.e., the
intent of the numerical guideline for ICLERP is to ensure that the acceptance criterion for
ALERF is met).- In this case, since the entry into LCO 3.0.3 is a significantly less frequent'event
than LCO entries on which the numerical values mentioned in RG 1.177 are based, the i;
acceptance criterion for ALERF can be met with reasonable assurance even when the"'
numerical value of the acceptance guideline for ICLERP provided in RG 1.177 Is not met.
Furthermore, the RG 1.177 numerical guideline of SE-B would most likely be met also for
PORVs if the avoided shutdown risk and the effect of the various conservative assumptions had
been taken Into account. - . - -,

Table 6 summarizes the results of sensitivity case #1. ;The risk impact was re-assessed with-'
more conservative assumptions and data which were determined to be associated with areas of
potential uncertainty that could have a significant impact on results and conclusions.
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Table 6 Sensitivity Case #1 Risk Impact Results (SGD=0.3 and TI-SGTR =1 and
f= 113).

Component/System PCposed ICCDP ACDF/yr ICLERP ALERF/yr
CT (hrs) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SIT 24 1.3E-8 4.AE-9 1.3E-10 4.4E-11I

LPSI 24 1.2E-7 3.9E-8 ,' 1.2E-09 4.OE-10--

HPSI (Plants w/ PORVs). 4 1.7E-6 5.8E-7. 1.3E-07 4.2E-08

HPSI (Plants w/o PORVs) 4 1.1 E-6 3.5E-7 7.7E-08 2.6E-08

CS (Plants wlo CARC) 12 6.9E-7 2.3E-7 5.OE-08 1.7E-08,

PORV 8 8.1E-7 2.7E-7 2.6E-07 8.7E-08

BorationSystem 24 4.5E-8 1.5E-8 1.4E-08 4.8E-09

Pressurizer Heaters *24 2.9E-7 9.6E-8 4.8E-08 1.6E-08

Containment __-_8_' NJA N 9.OE-08 3.OE-08

Even though it is believed that the CLERP values for the base case were assessed
conservatively, the probabilities of two key parameters which are dominant CLERP contributors
have been increased to or close to their upper bounds. " The probability of occurrence of a
thermally-induced SGTR in advance of another RCS structure failure (event TI-SGTR) was
increased from 50% (base case) to 100% and the probability that an MSSV will fail open"'
depressurizing one SG (event SGD) was increased from 10% to 30%. In addition, the
frequency of loss of function was increased from once every five years to once every three
years. The objective of this sensitivity study was to provide additional 'assurance that there are
no areas of uncertainty, in modeling assumptions and data, which could have a significant
impact on results and conclusions.

The results of sensitivity case #1 indicate an insignificant risk impact, with respect to both core"
damage and large earlt release (the ACDF and the ALERF values for all proposed TS changes
are smaller than 1 E-6/yr and 1 E-7/yr, respectively), even for such 'bounding" assumptions.
Furthermore, this conclusion is true without any credit for the averted risk associated with
avoiding plant shutdown.-

Table 7 summarizes the results of sensitivity case #2. Even though the base case risk impact;
is based on several conservative assumptions, as discussed in Section-3.1.2, the risk impact -
was re-assessed using the upper bound 95' percentile value of the challenge frequency for;
each system or component listed in the first column of-Table'7.: The objective of this sensitivity
study was to provide additional assurance that there are no areas of uncertainty, associated
with the challenge frequency estimates,, which could have a significant impact on results and
conclusions. The 95' percentile values of the challenge frequency are listed in column 3 (as
discussed in Section 3, the conditional core damage risk increase was conservatively assumed
to be the same as the system's or component's challenge frequency).
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Table 7 Sensitivity Case #2 Risk Impact Results (95% Challenge Frequency
Distribution Limit).

Component/System Proposed ARapryr ICCDP ACDF/yr ICLERP ALERF/yr
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C T (h rs)' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SIT 24 1.0E-5 2.62-8 5.2E-9 8.2E-11 1.6E-1 1

LPSI 24 1.1 E-4 2.9E-7 5.8E-8 9.0E-10 1.8E-10

HPSI (Plants w/ 4 1.E-2 4.8E-6 9.22-7 1.1 E-07 2.2E-08
PORVs) . -.:

HPSI (Plants w/o 4 9.6E-3 3.3E-6 6.6E-7 7.4E-08 1.5I-08
PORVs)

CS (Plants wlo 12 1.1E-3 1.4E6 2.8E-7 2.5E-08 5.12E-09
CARC) ..... ,

PORV.- 8 2.5E-3 2.0E-6 4.0E-7 1.6E-07 3.3E-08

Boratlon System 24 2.52-5 - 6.8E-8 1.4E-8 5.0E-09 1.02-09

The results of sensitivity case #2 indicate an Insignificant risk Impact,'with respect to both core
damage and large early release (the ACDF and the ALERF values for all proposed TS changes
are smaller than 1 E-6/yr and 1 E-7/yr, respectively), even for such abounding' assumptions.
Furthermore, this conclusion is true without any credit for the averted risk associated with
avoiding plant'shutdown.

Table 8 summarizes the risk impact, in terms of radiation release frequency (RRF) change,
ARRF, for each of the proposed TS changes related to systems and components contributing to
radiation release (non-LER). Availability of such equipment is typically required to meet design
basis dose limits. - -

The first column Iists the systems and components for'which a TS change is proposed. The-
second column" lists'the new proposed completion time to restore the system's or component's
function. The third column Is the conditional radiation release (non-LER) risk increase, AR,.-,;:
caused by the system's or component's loss of function (conservatively assumed, except for the
ECCS PREACS, to be challenged for sure during a core damage event). The fourth column
lists the ICRRP values for continued plant operation at power for the entire proposed CT. given
loss of the' system's or component's function; The ICRRP values are obtained by multiplying
the proposed'CT value (column 2) by ARpf. (column 3). The last two columns list the assessed
average expected RRF changes, ARRF, associated with the proposed CT extensions, for two
different loss of function frequencies (i.e., the base case frequency of once very five years and
the more conservative case of once every three years). The ARRF values are obtained by-
multiplying the corresponding ICRRP value by the average frequency of loss'of function (i;e., by
0.2 and 0.33, respectively). .-: -'
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Table 8 Radiation Release (Non-LER) Risk Impact

Component/System Proposed ARRO/yr, or ICRRP ARRF/yr ARRF/yr
CT (hrs) Challenge (f = 1/5) (f = 1/3)

Frequency/yr

Iodine Cleanup System (ICS) 24 1.OE-4 2.6E-7 '5.E-8 8.3E-8

Shield Building Exhaust Air 24 1.OE-4 2.6E-7 5.OE-8 8.3E-8
Cleanup System (SBEACS)_

Control Room Emergency Air 24 1.OE-4 2.6E-7 5.OE-8 8.3E-8
Cleanup System (CREACS) ; .

Control Room Emergency Air 24 1.OE-4 2.6E-7 5.OE-8 8.3E-8
Temperature Control System
(CREATCS)

Penetration Room ExhaustAlr 24 1.OE-4 2.6E-7 5.0E-8 8.3E-8
Cleanup System (PREACS)

Emergency Core Cooling System 24 4.5E-5 1.1E-7 2.OE-8 3.3E-8
Pump Room Exhaust Air Cleanup
System (ECCS PREACS) e

Containment Spray (for plants wI 72 1.OE-4 8.0E-7 1.6E-7 2.7E-7
CARC) I.II

The assessed ICRRP values (fourth column) as well as the ARRF values for both the base and
the sensitivity case (last two columns of Table 8) are within the acceptance guidelines for'
radiation release (non-LER) risks. Such acceptance guidelines are discussed in Section 3.1.1
where conservative acceptance criteria for radiation release risks, other than' large early release
risks, are defined in analogy to the criteria documented In RGs 1.174 and 1.177 for CDF and
LERF (i.e.,1 E-7 per year for ARRF and 5E-7 for ICRRP). With the exception of Containment
Spray (for plants with CARC), all proposed changes meet the acceptance criteria. The small
deviations from the numerical guidelines for-Containment Spray (for plants with CARC) also'
support the proposed change, especially when credit for the averted core damage and large
early release risk associated with avoiding plant shutdown Is taken into consideration. No
sensitivity analyses were necessary for systems' and components contributing to'radiation'
releases (non-LER) due to the consistently'conservative assumptions used in the'analysis in
conjunction with the conservative interpretation of the risks associated with such systems and
components. -

The staff finds that the risk assessment results support the proposed changes. The risk
increases associated with the proposed TS changes, if any, will be Insignificant based on
guidance provided in RGs 1.174 and 1.177. Furthermore, the sensitivity studies and the many
conservative assumptions used in the analyses provide adequate assurance about the
robustness of the results used to support the proposed TS changes.
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5.0 :EVALUATION OF SYSTEM-SPECIFIC INTEGRATED JUSTIFICATIONS

There are two categories bf proposed system-specific TS changes. The first category includes
changes associated with plant conditions requiring entry Into LCO 3.0.3 to extend the time for '
restoring the system's or component's loss of function, thus avoiding unnecessary unscheduled
plant shutdowns and minimizing transition and realignment risks. The second category includes
changes to TS Required Action statements to allow a MODE 4 (hot shutdown) end state, for
repair purposes of two-train redundant systems thatfdo not have Implicit LCO 3.0.3 entry
requirements; wher-the proiidsed extended time cannot be met. The generic risk assessment

*for the proposed end state changes Is docdmented In topical report CE-NPSD- 186. ''

(Reference 4) which hdis been reviewed'and approved by the staff. While all proposed sy'stem-
specific TS chtnges include changes to extend the time for restoring the sysstem's 'or,
component's loss of function (first category chariges), some proposed systeni-specificTS '
changes include changes to modify the end state (second category changes). Therefore, the
integrated justificationrs,'disctissed in this section, include insights from the generic risk "-
assessments documented in both topical reports'WCAP-16125-NP (Reference 3) and CE-
NPSD-1186 (Reference 4). '

Due to the nature of the plant conditionis associated with the proposed TS changes (.e.; loss of
a system's-or componient's funbtion), the redundancy'and diversity typically'associated 'with' "
ensuring the deterministic asp6ct of defense-In-depth position Is not always strictly'possible." In
these cases defense-inr-depth 'is' cornsidered by (1) controlling the outage time for related"'
equipment, (2) restricting activities which may challenge the unavailable systems or functions,
(3) allowing only small time Intervals for plant operation at power with a system or function
unavailable, (4) using, whenever possitle, contingency actions to limit concurrent unavailabilities
appropriately, 'and (5) evaluating repair activities' and alternatives. 'Defense-In-depth Is evaluated
in conjunction with'the generic risk assessment results which conclude that the proposed
system-specific TSchanges would lead to-insignificant risk increases and in most cases to net
risk'reductions. 'This conclusion is' a consequence of the low expected challenge frequency of
the systems or functions associated with the proposed TS changes, the very short proposed
exposure times to the specified plant conditions and the offsetting benefits of avoiding plant
transitions. ' -

The proposed 6hgngeiin-shutdown mode end states will result in plants remaining within the
applicability of the specific LCOsfor the length of time it takes to restore the LCO conditions.
Since corrective maintenance will b,'n'cessary, the' 10 CFR 50.65(a)(4)'requirement to assess:
and manage risk will apply,- and should 'confirm that remaining in the shutdown'mode that is
within the applicability of the LCOA is acceiptable for the plant specific configuration. NRC
Regulatory Guide 1.1 82 (Reference 9)'endorses NUMARC 93-01 Section 11 guidance for
implementation of 10 CFR 50.65(a)(4),'and sh'6li be foll6we'd; including the conduct of an (a?(4)
reevaluationfor emergent conditions.

5.1' Boration System (LCO 3.1.9) '

The boration system is 'reuired to control reactivity and to ensure sufficient shutdown margin to
bring the plant to cold shutdown with the most reactive control element assembly'(CEA) stuck
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out and without credit for xenon. This system Is also intended to mitigate possible return to
power scenarios following a main steam line break (MSLB) or reactor coolant pump (RCP)
restart. The boration system Is also needed to ensure power reduction and mitigate ATWS
events.

Plant AoPlicabilitv: ANO-2, Millstone 2, SONGS 2 & 3, St Lucie I & 2, Waterford 3,

Limiting Condition for Operation (LCO. ' Two reactor coolant system (RCS) boron injection flow
paths shall be operable In MODES 1, 2, 3, and 4, with the contents'of the boric acid makeup
(BAMU) tanks in'accordance with the LCO. Two boration paths that are to remain available are:
(1) the refueling water storage tank (RWST)' and its feed to the charging pumps, and (2) one or
both BAMU tanks with the'respective feed paths to the charging pumps. Default entry into LCO
3.0.3 when both boration paths are unavailable in MODES 1, 2, 3 and 4.

Condition Reguiring Entry into Shutdown Required Action:' Both boration paths Inoperable. That
is (1) the RWST and its feed to the charging pumps and (2) both BAMU tanks with the
respective feed paths are inoperable (default entry into LCO 3.0.3 is required).

Proposed Modification to Shutdown Required Actions: (1) Increase the time available to take
action to restore one boration flow path to 24 hours for the cases In which both boration paths
are inoperable; (2) allow MODE 3 as the final end'state for'the cases in which both boration
paths'are Inoperable to repair conditions where the boric acid source tank volume, temperature
or concentration are out of limits.

Assessment: The staff evaluated the justification of the proposed system-specific TS changes
by reviewing the risk assessment results and defense-in-depth arguments for each of the two
proposed changes. The risk impact and defense-in-depth arguments associated with the
proposed extension of the time to initiate plant shutdown is discussed first, followed by a similar
discussion of the arguments in support of allowing MODE 3 as the end state for repairing an
inoperable boration system.

The risk assessment results, documented in Section 4,' indicate that the proposed
24-hour completion time for restoring one boration path will not lead to a significant increase in
risk and may actually decrease risk. The risk impact of the proposed completion time was
assessed to be well within the acceptance criteria'reporte'd in Regulatory Guides 1.174 and:
1.177. Specifically, the proposed comipletion time extension would lead to the following risk
increases: (1) the probability of core damage when the boration system is inoperable will
increase by less than 5E48(the acceptance guideline for ICCDP is 5E-7); (2).the CDF will
increase by less than 1 E-8/year (the acceptance guideline for ACDF is I E.6/year); (3) the large
early release probability when the boration system is inoperable will Increase by about 3.4E-9;;
(the acceptance guideline for ICLERP is 5E-8);' and (4) the LERF will increase by less than I E-
9/year (the acceptance guideline for ALERF is I E-7/year). It should be noted that the assessed
risk impact does not take credit for avoiding the transition to shutdown risk by allowing adequate
time to restore at least one boration path. Based on operational experience, there is a good
likelihood that such restoration will be successful within the proposed 24 hour period, thus.
avoiding the transition risk. Although the transition to shutdown risk was not specifically;
quantified, insights from various risk assessment studies indicate that the avoided transition risk
could be larger than the assessed risk increase resulting from allowing the plant to operate at
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power for 24 hours' with the boratio'nsystem inoperable. Thus, there are good indicathonsthat
the proposed completion time extension may actually be risk neutral or result in a decrease In'
risk. The risk impact argument is'consistent with'thg fact'that th'eoontribution'of the boration
system In mitigating accidents other than'ATWS events (e.g.,'LOCA'andSGTR accidents) is'
very small because the HPSI 'system can'perforrm the same function.' Thus, the'availability of
HPSI during the time'the' plant is allowed to6o'p eiate at'power with the b6rationi system ' '
inoperable ensures that defense-in-depth Is maintained for many events. Although for ATWS
events the'HPSI system is not an effective backup to the boration'system,'the'challenge
probability'of the boration system during the proposed completion time extension is extremely
small (less than 1 E-7). '

References 3 and 4 state that the risk importance of the boration system is low during shutdown
operation and, from'acshutdown margin perspective assuming'a specific boron concentration,
MODE 3 will usually have a greater shutdown margin than MODE 4, and either mode would
have greater shfutdown margin than MODE 5. These statements 'are'based on the fact that most
of the time the moderator temperature coefficient (MTC) is negative. '' - ' '

However,'the staff does not conclude that MODE 3 is the appr6priate"'end state'whe'i two
boration paths are inoperable. For the case of a steam line break (SLB), the released Wteam
causes a decrease in the RCS temperature. With a negative MTC, the decrease in RCS
temperature results in a'positiv6'reactivity additioh.' If the 'rsulting pb'sitive rqactivity'ls greater
than the negative reactivity fr 6m the inserted control rod and the borated water fr6m the'RWST,
the core may return to criticality for a post-trip core. In addition, for a typical PWR, an SLB in'
MODE 2 results in a more severe post-trip transient than that initiated from MODE 1 because
the decay heat level In MODE 1'is higher and reduces the effect of the'cooldown. An'SLB'-'
initiated from MODE 3 with both boration paths operableis' less sever'e than that initiated from
MODE 2 because'the pressure, temperature, and steam flow'through the broken steam linelfor'
MODE 3 is less limiting: 'However,' with both boration paths'inoperable, the b6rated water-for the
charging pumps'during an SLB is not available. 'Furthermore, the consequences of the SLB in'
MODE 4 are hot significant because of the lower initial RCS temperature and an effective
decoupling of the RCS secondary system from the primary'system as the reactor coolant pumps
are removed from service -and the decay heat removal system is started. Therefore,'licensedes.
will have to'demonstrate'by analysis that the SLB'from MODE -3 witfhb6th boration paths_,
inoperable is bounded by the facility's Final Safety Analysis Report (MODE 2 cases) in'terms of
the post-trip criticality and low departure from nucleate boiling ratio (DNBR) or the case with an'
SLB initiated from MODE 4.' - -

Finding: The requested change to increase the time available to take action' to restore one
boration flow path to 24 hours for the cases in which both boration paths are inoperable is
acceptable. The requested change to allow MODE 3 as the end 'state for cases where both
boration paths 'are inoperable and the tank contents are out of limits is not acceptable without
further plant specific justification.' '' ' ' ' ' '

Tier 2 Restrictions: None. ' ' ' ' -- '

5.2 Pressurizer Heaters (LCO 3.4.9) - ' -

The pressurizer provides a' point in the RCS where the liquid and vapor water phases are'
maintained in equilibrium under saturated conditions for pressure control purposes to prevent
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bulk boiling in the remainder of the RCS. The pressure control components addressed by this
LCO include the pressurizer, the required groups of heaters and their controls and the Class 1 E
power supplies. The liquid to vapor interface permits RCS pressure control by using the sprays
and heaters during normal operation and in response to anticipated design basis accidents. The
unavailability of Class I E pressurizer, heaters covered by the TS may complicate steady state
plant pressure control and, thus, i'crease' the potential for an unplanned reactor trip.

Another function of the Class 1 E pressurizer heaters is to maintain plant subcooling during post
accident cooldown by natural circulation.. Although the unavailability of pressurizer heaters
during natural circulation cooldown will extend the time to reach the shutdown cooling system
entry conditions, heat removal will be adequately established via steam generator cooling.

Plant Aoplicabilitv: All WOG member plants with CE NSSS designs except St Lucie-2.

Limiting Condition for Operation (LCO): Two groups of pressurizer heaters, [capable of being
powered from an emergency power supply], must be operable In MODES 1, 2 and 3.

Condition Reauiring Entry into Shutdown Required Action: Two safety-related pressurizer heater
groups inoperable (default entry into LCO 3.0.3 is required)..,

Proposed Modification to Shutdown Required Actions: Increase the time available to take action
to restore one group of safety-related heaters before entry into ISTS LCO 3.4.9 Condition C to
24 hours.

Assessment: The risk assessment results, documented in Section 4, indicate that the proposed
24-hour completion time for restoring one group of safety-related pressurizer heaters before
entering ISTS LCO 3.4.9 Condition C will not lead to a significant increase in risk and may
actually decrease risk. The risk impact of the proposed completion time extension was
assessed to be well within the acceptance criteria reported in Regulatory Guides 1.174 and
1.177. Specifically, the proposed completion time extension would lead to the following risk
increases: (1) the probability of core damage when the safety-related pressurizer heaters are
inoperable'will increase by about 3E-7 (the acceptance guideline for ICCDP is 5E-7); (2) the
CDF will increase by about 6E-8/year (the acceptance guideline for ACDF is .1 E-6/year); (3) the
large early release probability when the safety-related pressurizer heaters are inoperable will
increase by less than 1 E-8 (the acceptance guideline for ICLERP is 5E-8); and (4) the LERF will
increase by about 2E-9lyear (the acceptance guideline for ALERF is I E-71year). Furthermore,
the proposed time extension may actually be risk neutral or result in a decrease in risk if credit
for avoiding the transition to shutdown risk is taken.

The risk impact argument is consistent with the following observations.; TS include requirements
for bothgroups of safety-related pressurizer heaters to have minimum heating power [and
emergency power supply capability]. The safety-related pressurizer heaters have two primary
functions. One function Is to keep the reactor coolant in a subcooled condition with natural
circulation following a loss of offsite power (LOOP) event during which the normally available
station powered non-safety related heaters become unavailable. Although no credit is taken in
design basis accident analyses for the pressurizer heaters, they have been included in the TS
because they are needed to maintain long term subcooling during a LOOP event. However,
pressurizer heaters are not required to achieve a post-trip plant cooldown since successful
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cooldown can be achieved, with riiiiimal impact on plant'risk, 'due to'the 'availability 6f reactor
vessel and pressurizer vents. Consequently, the pressurizer heaters do not have a significant
role In the mitigation of core damage events. A second function of the safety-related pressurizer
heaters Is to back' up the station powered non-safety relat6d heaters which are normally ;
available to control reactor coolant pressure during st'edy'state 'operation. The unavailability of
these heaters would .reduce the plan't's ability to control thennormal operating parameters and
consequently will'increase the potential of plant trip."

The presence of both safety-related and non-safety-related heaters provides considerable
defense-in-depth for many transient events, except following a'LOOP event., For LOOP events
and without the safety-related pressurizer heaters, a natural circulation' cooldowni may be
required. Such cooldowns can be conducted via use of reactor vessel and pressurizer vents or
SG venting via the atmosphericddump valves (ADVS).'

The'intent of the proposed completion time extensiori Is to extend plant'operation at power when
the ability to control normal plant operation is'not'significantly degraded.' Therefore, the
proposed completion time extenslon'should not be utilized when therais reason to believe that
plant pressure and level cannot be'controlled within op6erating bounds, asks the case when both
the safety and non-safety pressurizer heaters are'unavailable.' This restriction should be
reflected in the TS bases.'

Finding:, The requested change'to increase the time' available to take action to restore' one
pressurizer heater group to 24 hour's for cases when both groups are inoperable is acceptable.'

Tier 2 Restrictions: None.,,

5.3 Pressurizer PORVs and Associated Block Valves (LCO 3.4.1 1)'

PORVs are automatically opened at a specific set pressure when the pressurizer pressure
increases and automatically closed on decreasing pressure.' The PORVs may be manually
operated using controls installed in the control room'.' An electric, normally open, block valve '
(BV) Is installed between the pressurizer and the PORV. The function of the BV is to ensure
RCS integrity by Isolating a leaking or stuck-open PORV to permit continued power operation.'
Most importantly, the -BV is used to isolate a stuck open PORV and terriin'ate the RCS
depressurization and coolant inventory loss.

Plant Applicabilitv: Calvert Cliffs 1 & 2, St Lucie 1 & 2 (block valves), Millstone 2, Palisades, and
Fort Calhoun Station.

I . . ' .,. . -,-.........

Limiting Condition for Operation (LCOI: Each PORV and associated block valve shall bei '
operable in MODES-1, 2 and 3.- ": '::- : ' ' - '-' -

Condition Requiring Entry into Shutdown Required Action: Two PORVs'inoperable and "not"
capable of being manually cycled (ISTS LCO 3.4.11 Condition E or equivalent) or two' BVs
inoperable (ISTS LCO'3.4.1 1 'Condition F or equivalent). There is a variability in LCO entry
requirements among WOG member plants'with CE NSSS desigris for conditions with both
PORVs inoperable or both BVs inoperable. Typically, a plant shutdown idrequired if the PORVs
are not isolated and one PORV is not restored within one hour (ISTS LCO 3.4.11 Condition E or
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equivalent) or when the PORVs are not placed in manual, control within one hour and one BV is
not recovered within two hours (ISTS LCO 3.4.11 Condition F or equivalent).

Proposed Modification to Shutdown Required Actions:, Revise ISTS LCO 3.4.11 Condition E (or
equivalent to allow an 8-hour completion time (CT) to restore one PORV for conditions where a
PORV is unable to re-close once challenged, but may be isolated. This extension would not
apply to PORVs that are leaking, and that cannot be Isolated by block valves, or to PORVs that
are not expected to be isolable following a demand.

Revise ISTS LCO 3.4.11 Required Action F.2 to allow 8 hours to restore one BV, for conditions
where the associated PORV Is unable to reclose.

Assessment: The risk assessment results, documented in Section 4, indicate that the proposed
8-hour completion time for the actions required by TS (i.e., actions associated with ISTS
LCO 3.4.11 Conditions E and, F or, equivalent) will not lead to a significant increase in risk and,
actually, may decrease risk by avoiding the risk associated with the transition to shutdown.. The
risk Impact of the proposed completion time extension, without credit for avoiding the transition
to shutdown risk, was assessed. to be within the acceptance criteria reported in Regulatory
Guides 1.174 and 1.177. Specifically, the proposed time extension would lead to the following
risk increases: (1) the probability of core damage will Increase by about 8E-7, which is close to
the numerical guideline of 5E-7 for ICCDP used in RG 1.177; (2) the CDF will increase by about
2E-7lyear, which is significantly less than the acceptance guideline of 1 E-6/year for ACDF; (3)
the large early release probability will increase by less than 7E-8, which is close to the numerical
guideline of 5E-8 for ICLERP and (as explained in Section 4) in agreement with guidance
provided in RG 1.177; and (4) the LERF will increase by about 1 E-8/year, which is significantly
less than the acceptance guideline of 1 E-7/year for ALERF. Furthermore, the proposed time
extension may actually be risk neutral or result in a decrease in risk if credit for avoiding the
transition to shutdown risk is taken.

The risk impact argument is consistent with the following defense-in-depth argument where the
impact of ISTS LCO 3.4.11 Conditions E and F on defense-In-depth is discussed. The primary
purpose of this LCO is to ensure that the PORVs and the BVs are operable so the potential for a
small break LOCA through the PORV pathway is minimized, or if a small LOCA were to occur
through a failed open PORV, the block valve could be manually operated to isolate the path. In
addition, one of the functions of the PORVs is to limit the number of pressure transients that may
challenge the primary safety valves (PSVs) since the PSVs, unlike the PORVs, cannot be
isolated.

When both PORVs are found inoperable (i.e., ISTS LCO 3.4.11 Condition E or equivalent), the
associated BVs are manually closed, within one hour, to isolate both PORV paths. With none of:,
the PORVs available to open, the PSVs could be challenged to provide overpressure protection.
However, a challenge to the PSVs during the proposed completion time extension to restore one
PORV is extremely unlikely and the PSVs are available and highly reliable (i.e., even if they are
challenged, they would close properiy when the pressure is reduced below their setpoint). It
should be noted that overpressure protection is provided by the PSVs in the-design basis
analyses, without any credit for PORV opening for accident mitigation (in fact there are some
plants built without PORVs). For these reasons, there is defense-in-depth against LOCA
accidents through the PORV and the PSV paths as well as against overpressure accidents
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du'ring'the very sh'rt tiri' interval whe I'STS CO 3.4.11 'Condition E is proposed to be' allowed
with the plant operatind'at power. -'

When both BVs are found inoperable (i.e., ISTS LCO 34.:11i Condition F or 6quivaient), the
PORVs are placed in ianual control, within one hour, to ensure that they do not 6pen
automatically in the unlikely'event they are challenged.' Therefore, there is defense-in-depth
against small LOCA accidents through the PORV paths. 'IH-w6vr, in the unlikely event of a'
pressure transient during the proposed completion time extension, the PSVs could be
challenged to provide'overpressure protection. This Is the same scenario discissed'above for'
ISTS LCO 3.4.11 Condition E. For these reasons, there Is defense-in-depth against LOCbAT
accidents'through the PORV and the PSV paths as well as against overpressur6 accidents 'v

during the very short time interval when ISTS LCO 3.-4.11 Condition F is proposed to be aallowed
with the plant operating at power. -

-The PORV paths provide an alternative means of core'cooling by feed and bleed (once-through
core cooling) in the case of ritultiple equipment failure events that are'not within'the-design
basis, such as a total loss of feedwater. The unavailability of feed and bleed for'core cooling,
the dominant contributor to risk associated with the proposed changes to LCO 3.4.11. As
discussed above, such 'risk is'very small.'' ' ' '

Finding: The requested changes to allow 8 hours for completing the actions required by TS (i.e.,
actions associated with ISTS LCO 3.4.11 Conditions E and F or equivalent) are acceptable.'

Tier 2 Restrictions: None. '

5.4 W Safety Injection Tanks (LCO 3.5.1)-

The Safety Injecti6n Tanks (SITs) are pressurized passive injection devices-whose primary
safety function is to' inject large quantities of borated water into'the reactor vessel during the -
blowdown phase of a large'LOCA and to provide inv6ntory to help accomplish the refill phase'
that follows the blowdown phase.

. se

Plant Applicability: Applicable to all WOG member plants with CE NSSS designs.'

Limiting Condition for Operation (LCO): All SITs shall be oporable during MODES 1 and 2 as
well as during MODE 3 when' the pressurizer pressure is above [700] psla.

Condition Requiring Entry into'Shutdown Reauired Action: 'When two or more SITs are
inoperable (ISTS LCO 3.5.1 Condition D), immediate entry into LCO 3.0.3 is required.

Proposed Modification to Shutdown Required Actions: Increase the time available to restore onhe
SIT before entry into LCO 3.0.3 to 24 hours.

Assessment: The risk'assessrment'r'esults, documented in Section 4,' indicate that the proposed
24-hour completion time for restoring one SIT beforb entering LCO 3.0.3 will not lead to a'
significant Increase in risk and may actually decrease risk. The risk Impact of the 'proposed 231
hour extension, without credit for avoiding the transition to shutdown risk, was assessed to be
well within the acceptance criteria reported in Regulatory Guides 1.174 and 1.177. Specifically,
the proposed time extension would lead to the following risk increases: (1) the probability of
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core damage will increase by about 1 Er8, which is less than the numerical guideline of 5E-7 for
ICCDP; (2) the CDF will increase by'about 3E-9lyear, which is significantly less than the -
acceptance guideline of 1 E-6/year for ACDF; (3) the large early release probability will increase
by about 4E-1 1, which is much less than the numerical guideline of 5E-8 for ICLERP; and (4) the
LERF will increase by about 9E-1 2/year, which is much less than the acceptance guideline of
1 E-7/year for ALERF. Furthermore, the proposed time extension would, most likely, result in a
risk reduction if credit for avoiding the transition to shutdown risk is taken.

The risk impact argument Is also supported by the following defense-in-depth discussion. The
SITs are needed primarily to mitigate large LOCAs. The unavailability of two or more SITs will,
compromise the ability of the plant to respond to a large LOCA. However, as discussed above,
even if It is conservatively assumed that all large LOCAs proceed-to core damage, the risk
impact is negligible (much less than the risk estimated to incur during plant transition to
shutdown). On the other hand, the unavailability of two or more SiTs may alter the progression
of some smaller break size LOCAs and the extent of core damage. However, their impact on.
the core damage potential is negligible. In addition, long term core cooling, provided via the
plants LPSI and HPSI systems, partially offsets the impact of SIT unavailability.

Finding: The requested change to increase the time available to take action to restore all SlTs
(from one to 24 hours) for cases when two or more SiTs are Inoperable is acceptable.

Tier 2 Restrictions: None.

5.5 Low Pressure Safety Injection (LCO 3.5.2)

The low pressure safety injection (LPSI) system is part of the emergency core cooling system
(ECCS). The function of the ECCS is to provide core cooling and negative reactivity to ensure
that the reactor core is protected following certain accidents, such as LOCAs, SGTRs and loss
of feedwater. There are two phases of ECCS operation: injection and recirculation. In the..
injection phase, borated water is injected into the RCS via the cold legs. After the blowdown
stage of the LOCA stabilizes, injection flow is split equally between the hot and cold legs. After
the RWST is depleted, the ECCS recirculation phase is entered as the ECCS suction is
automatically transferred to the containment sump. TS require that in MODES 1, 2 and 3, with..
pressurizer pressure greater than or equal to [1700] psia, both redundant (100% capacity) ECCS
trains must be operable. Each ECCS train consists of a high pressure safety injection (HPSI)
subsystem, a low pressure safety injection (LPSI) subsystem and a charging subsystem.

Plant Agplicabilitv: Applicable to all WOG member plants with CE NSSS designs.

Limiting Condition for Operation (LCO): Two redundant, 100% capacity LPSI trains must be
operable in MODES 1 and 2 as well as in MODE 3 when the pressurizer pressure is greater than
or equal to [1700] psia.

Condition Requiring Entry into Shutdown Required Action: When both LPSI trains are
inoperable, the design basis assumptions for the large break LOCA analyses are not met and a
default entry Into LCO 3.0.3 is required.
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Progosed Modification to Shutdown'Reauired Actions: 'Add separate condition for both LPSI
trains Inoperable to restore at least one LPSI train to operable in 24 hours. In addition, with the
proposed condition'taken with the proposed changes to HPSI discussed below, the existirig
condition (ISTS LCO 3.5.2 Condition D) of "Less than 100% of the ECCS flow equivalent to a
single OPERABLE train available" will no longer be required since that condition will be '
addressed by the conditions for two HPSI subsystems inoperable or two LPSI subsystems
inoperable.

Ass6ssmenit: The risk assessrnint results, documented in Section 4, Indicate that the proposed
24-hour compl6tion time'for restoring 'one LPSI trainwill not lead to 'asigrilficant Increase in risk
and may actuall 'decrease risk. The'risk Impact of the proposed completion time extension,
without credit for avoiiding the transition to shutdown risk, was assessed to be well within the
acceptance criteria reported in RegulatoryGuides 1.174 and 1.177. Specifically,;thef proposed
completion time 6xtension'wou'ld lead to the followirig risk increases: '(1) the probability of core
damage will increase'by about I E-7, which Is less than'thd numerical guideline of 5E-7 for
ICCDP; (2) the CDFwill Increase by about 2E-8/ye&r, which is significantly less than the
acceptance'guideline of 1 E-6/year for'ACDF; (3) the large early release probability'will increase
by about 4E-10,;whIch is much less than the numerical guideline of 5E-8 for ICLERP; and (4) the
LERF will increase by about 8E-11/year, which is much less than the acceptance guideline of
1 E-7/year for ALERF. Furthermore, the proposed completion time extension would, most likely,
result In a risk reduction' if bredit'for avoiding the transition to shutdown risk is taken.;

The risk lnIpact argument is halso supported by the following defdnsen-idepth-discussion. The
primary impact of the unravailability of the LPSI system will be the reduction in the-capabilityof.
the plant to provide RCS inventory makeup to mitigate a large LOCA. However, the
unavailability of the LPSI system will impair the ability of the plant to maneuver to shutdown
cooling. Therefore, the proposed 24 hoU'r'coipletion time to repair one LPSI train is reasonable'
due to the very small incremental risk associated with the continued plant operation'at power'
and the inadvisability of a plant shutdown without the LPSI pumps which are needed for
shutdown cooling. -

ISTS LCO 3.5.2 Condition D requires that for a condition where the ECCS flow Is less than
100% of the ECCS flow assumed in the LOCA analysis; 'WCAP-1 6125-NP pi6posed to'delete
this condition because it would no longer be necessary based on the new 6cnditi6n's for two
HPSI trains'r'two LPSI trains inoperable. The'NRC'staff has concluded that an adequate basis
has not been provided tojustify the deletion of ISTS LCO 3.5.2 Conditio'n D.-Specifically, the
WOG should discuss'the functions of the'HPSI and LPSI systems in terms of reactivity control,
RCS inventory control, RCS pressure control, and c'ie'fheat removal for systdm operations su6h
as safety injection and ie6irculation, hot leg injection and once through core cooling to' mitigate'
the consequences of LOCAs, SLB, and SGTR eve-nts: The WOG should also discuss the safety
and honsafety related 'accident" mitigati6nisysfems, 'anid show that, for a condition when the*'
ECCS flow is 'less than 100% 'of the ECCS flow equii-ailent to a single OPERABLE train,;
alternative flow injection systems arnd backup accident Management strategies are available' and
effective.' Lcenseesehould also list sp'ecific'c6ije'pnsatory measures (including'a description of
pertinentfoperating procedures, maintenance~process and training programs) and contingency
plans with acceptable justification forthe proposed deletion of ISTS LCO 3.5.2 Condition D.

I'... -......

!
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Finding: The requested change to increase the time available to restore an LPSI train to
operable is acceptable. The proposed change to delete ISTS LCO 3.5.2 Condition D is not
adequately justified and therefore, is not acceptable without further justification.

Tier 2 Restrictions: None.

5.6 High Pressure Safety Injection (LCO 3.5.2)

The high pressure safety injection system is part of the ECCS. The function of the ECCS is to.
provide core cooling and negative reactivity to ensure that the reactor core is protected following
certain accidents, such as LOCAs, SGTRs and loss of feedwater. There are two phases of
ECCS operation: injection and recirculation... In the injection phase, borated water is injected Into
the RCS via the cold legs. After the blowdown stage of the LOCA stabilizes injection flow is split
equally between the hot and cold legs. After the RWST is depleted, the ECCS recirculation
phase is entered as the ECCS suction is automatically transferred to the containment sump. ,TS
require that in MODES 1, 2 and 3, with pressurizer pressure greater. than or equal to [1700] psia,
both redundant (100% capacity) ECCS trains must be operable. Each ECCS train consists of a
high pressure safety injection subsystem, a low pressure safety injection subsystem anda
charging subsystem.

Plant Applicability: Applicable to all WOG member' plants with CE NSSS designs.

Limiting Condition for Operation (LCO): In MODES 1 and 2 as well as in MODE 3 when the
pressurizer pressure is greater than or equal to [1700 psia, both trains of HPSI must be
operable.

Condition Requiring Entry Into Shutdown Required Action: When both HPSI trains are
inoperable, a default entry Into LCO 3.0.3 is required.

Proposed Modification to Shutdown Required Actions: Increase the time for restoring one HPSI
pump or subsystem, before initiating shutdown per LCO 3.0.3, to four hours.

Assessment: The risk assessment results, documented in Section 4, indicate that the proposed
4-hour completion time for the actions required by TS before entering LCQO3.0.3 will not lead to
a significant increase in risk and, actually, (may decrease risk by avoiding the risk associated with
the transition to shutdown. The risk Impact of the proposed completion time extension, without-n.
credit for avoiding the transition to shutdown risk, was assessed to be in agreement with the
acceptance guidelines reported in Regulatory Guides 1.174 and 1.177. Specifically, the
proposed completion timre extension would lead to the following risk increases: (1) An ICCOP of
1.7E-6 for plants with PORVs and 1.1 E-6 for plants without PORVs, which are close to the
numerical guideline of 5E-7 for !CCDP used in RG 1.177; (2) aACDF of 3.5E-7/year for plants.
with PORVs and 2.1 E-7*for plants without PORVs, which are significantly less than the
acceptance guideline of 1 E-6/year for ACDF; (3) an ICLERP of about 4E-8 for plants with
PORVs and less than 3E-8 for plants.without PORVs, which are less than the numerical -

guideline of 5E-8 for ICLERP; and (4) a ALERF of about 8E-9/year for plants with PORVs and
about 5E-9 for plants without PORVs, which are much less than the acceptance guideline of 1 E-
7/year for ALERF. Furthermore, the proposed time extension may actually be risk neutral or
result in a decrease in risk if credit for avoiding the transition to shutdown risk is taken.
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The risk impact argument is also supported by the following defense-in-depth discussion. The
subject LCO' requires the operability of a number of independent subsystems.- In rnany
instances due to the redundancy of trainsr and the diversity of subsystems, the Inoperability of
one component In a train does not necessarily'render the HPSI incapable of performing its
function. Neither does the Inoperability of two different components, each in a different train,
necessarily result In a loss of function for the ECCS. Examples of typical inoperabilities would
Include the'unavailability of a single header Injection valve or degradation of HPSI delivery,
curves below minimum design basis levels." The propodsed completion time extension allows for
potential resolution of minor HPSI system inoperabilities and provides time to prepare for a'
controlled plant shutdown withoit increasing the'plant's risk significantly.

Finding: The requested change'to allow four hours to resolve the inoperability and restore one
pump or subsystem of HPSI capability before required to' commence a plant shutdown per LCO
3.0.3, is acceptable.

Tier 2 Restrictions: None.

5.7 Containment (LCO 3.6.1) '

The requirements stated In this LCO'define the performance of the containment as a fission
barrier. Specifically, LCO 3.6.1 requires that the containment maximum'leakage rate be limited
in accordance with 1 OCFR50 Appendix J.' Other LCOs place additional restrictions on"'
containment air locks and containment isolation valves. The Integrated effect of these TSs is to
ensure'that the containment leakage is well controlled within limits which assure that the post
accident whole body and thyroid dose limits of 10 CFR 100.11 or'l0 CFR 50.67, as applicable,'
are satisfied following a Maximum Hypothetical Accident (MHA) initiated from full power.'
Inability to meet this leakage limit renders the containment inoperable.

Plant Applicabilitv: Applicable to all WOG member plants with CE NSSS designs.

Limiting Condition for ODeration (LCO): Containment shall be operable In'MODES 1, 2, 3 and'4.

Condition Requirinc'Entry Into Shutdown Required Action: Containment is declared to be
inoperable due to excessive leakage, including leakage from 'air locks'and isolation valves, for a
time period greater than one hour'. If the conritainment is not restored to operable 'status within'
one hour, a plant 'shutdown is required. '

Proposed Modification to Shutdown Required Actions: Define a specific action to allow 8 hours
to restore an inoperable containment to operable. 'Allow MODE 4 to become a designated end
state for correcting containment impairments for conditions where the containment leakage is
excessive due to reasons other than the Inoperability'of two or more-containment isolation valves
(ClVs) In the same flow paths. ' '

Assessment: 'The risk assessment results; documented in'Section 4, indicate that the proposed
8-hour completion time1'for restoring"an Inoperable containment to'operable status will not lead to'
a significant increase in risk and may actually decrease'risk. -The risk impact of the proposed
completion time extension was assessed to be well within the acceptance criteria reported in
Regulatory Guides 1.174 and 1.177. Specifically, the proposed time extension would lead to the
following conservatively assessed risk increases: (1) the large early release probability will
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increase by about 9E-8, which Is close to the numerical guideline of 5E-8 for ICLERP; and (2)
the LERF will increase by about 2E-8/year, which is significantly less than the acceptance
guideline of 1 E-7/year for ALERF. Furthermore, the proposed completion time extension may
actually be risk neutral or result in a decrease In risk if credit for avoiding the transition to
shutdown risk is taken.

The proposed changes apply to containment conditions where containment integrity is
essentially maintained and adequate ECCS net positive suction head (NPSH) is expected
following an event. Containment "leakage' at or near design basis levels is not explicitly
modeled in PRAs. The PRA Implicitly requires that containment "gross" integrity must be
available to ensure adequate NPSH for ECCS pumps. Even though the PRA models do not
consider that containment "leakage" contributes to a large early release, the assessed risk
impact of the proposed completion time extension is based on the assumption that all core
damage events will proceed to a large early release.

The requirement for an immediate (within one hour) shutdown is based on the philosophy that
inoperability of the containment is a violation of the plant design basis and, therefore, a plant
shutdown must be initiated as soon as possible. The selection of one hour was based on the
requirement for immediate shutdown" and the assumption that one hour is adequate time for
operators to effect shutdown plans. The goal was to place the plant in a condition where the
health and safety of the public could be better assured. No specific risk assessments were
performed. In fact it is more appropriate from the health and safety objective viewpoint to
consider the risk of continued plant operation as well as that introduced by the shutdown. In.
consideration of the total plant risk, it is more risk beneficial to allow a small increase in risk at
power to resolve a TS inoperability rather than to undertake an immediate (within one hour)
shutdown.

In addition to the completion time extension, it is also proposed that MODE 4 be allowed as the
end state to repair the containment. This is supported by the following arguments. If accidents
were to occur in MODE 4, resulting containment pressures would be significantly less than the
design basis accident (DBA) conditions. Hence, leakage would be further reduced. While in
MODE 4, the probability of LOCA or MSLB is significantly reduced from MODE 1 levels. The
implied licensing basis assumption that MODE 5 is inherently of lower operational risk than
MODE 4 is not supported by risk evaluations (Reference 4). MODE 5 risks are either about
equal to or likely greater than equivalent risks in MODE 4, and therefore produce radiation.
releases to containment on par with those of MODE 4. Thus, remaining in MODE 4, while the
containment excess leakage condition Is being corrected, is an appropriate action.

The ISTS LCO 3.6.1 requirement that the plant be brought to MODE 5 end state is not based on
consideration of risks. Accidents initiated from MODE 4 are far less challenging to the
containment than those initiated from MODE 1. The lower energy. content in MODE 4 results in
containment pressures and potential leakage approximately one half of that associated with
MODE 1 releases. Furthermore, by having the plant in a shutdown condition in advance, fission
product releases are significantly reduced. Thus, while leakage restrictions should be
maintained, MODE 4 leakage in excess of that allowed in MODE 1 can be safely allowed for a.
limited time sufficient to resolve the inoperability and return the plant to power operation.
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From 'a'dettermin stic perspective',' MODE 4 with SG heat removal would maintain more mitigating
systems available, as compared to MODE 5,to respond to loss of RCS rnventory or decay heat
removal events and th6refore reduce the o'Ve'rall public risk. In MODE 4, the Safety Injection
Actuation Signal (SIAS) and the Containment Isolation Actuation Signal (CIAS) will be available
to aid the operators'in re'poionding 'to events that threaten the 'reactor or containment integrity.
Therefor'e, thie proposed TS end state change does not adversely affect the plant defense-in-
depth. '

Findina 'The requested changes to (1) Ino'r6ase the time available to take action to restore the
containment to 8 hours and (2) all6w MODE 4 as the repair' end state,

-Tier 2 Restrictions: lone. ' - '

5.8 Containment Spray System (LCO 3.6.6A)

The bontainment spray (CS) and containment c66oing (CC) systems provide c66tainment
atmosphere cooling to limit post accident pressure and temperature in containment to less than
the design values. For most CE NSSS design plants the containment sprays represent a portion
of a diverse and redundant heat removal system. In addition to containment heat removal, CSs
enhance post-accident fission product 'removal.' "

Plant AIolicability:' Applicable to all WOG member plants with CE NSSS designs.

Limiting Condition for Operation (LCO): Two containment spray trains and two containment
cooling (CAC or CARC) trains shall be operable1in MODES 1, 2, 3 and [4].

Condition Requiring Entry into Shutdown Required Action: Inoperability of both CS trains or any
combination of three or more trains inoperable (ISTS LCO'3.6.6.A ConditioniF), immediate entry
into LCO 3.0.3 Is required.' '

Proposed Modification to Shutdown Required Actions: (1) increase the time available for
restoring one CS train to 72 hours when at least one CARC train is available for containment
heat removal; (2) increase the time "available for restoring on6 CS train to 12 hours when two
trains of the CARC system is unavailable for containment heat removal.' Based on Table 5.2.3-2
of WCAP-1 6125-NP, ISTS LCO 3.6.6.A would be revised to allow shutdown modes of MODE 3
in 6 hours and MODE-5 n'36 hours versus the current requirement of Immediate entry into
LCO 3.0.3 if the Required Action and associated Cormpletion Time not mret.

Assessment: The risk asse'ssment results, documented in Sectio'6 4, indicate ihat the proposed
12-hour completiori time for rest6rirg one 'CS train whei two trains of tfieCARC system is'''
unavailable for containment heat removal before entering LOO 3.0.3 will 'ot lead to a'significant
increase in risk and may actually decrease risk. The risk impact of the proposed completion
time extension was assessed to be well within the acceptance criteria reported in'Regulatory
Guides 1.174 and 1.177. Specifically, the proposed completion time extension would lead to the
following risk increases: (1) the probability of core damage'will increase by less than 7E-7 which
is close to the numerical guideline of 5E-7 for ICCDP used in RG 1.177; (2) the CDF will
Increase by about I .4E-7/year' (acceptance criteria for ACDF about 1 E-61year); '(3) the large''
early' release probability during the condition will increase by about 1 E-8 (acceptance criteria for
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ICLERP is 5E-8); and (4) the LERF will increase by about 2.5E-91year (acceptance criteria for.
ALERF is 1 E-7/year). Furthermore, the proposed completion time extension may actually be risk
neutral or result in' a decrease in risk if credit for avoiding the transition to shutdown risk is taken.

When at least one CARC train is available for containment heat removal, the risk impact in terms
of CDF and LERF is insignificant. However, credit is taken for post accident fission product
removal by the CS system. The radiation release "non-LER" risk impact associated with the
proposed increase of the time available for restoring one CS train to 72 hours was conservatively
assessed, as discussed in Section 4. Specifically, the proposed completion time extension
would lead to the following "non-LER" risk increases: (1 ).the probability of a "non-LER" release
during the completion time extension would increase by about 8E-7; and (2) the "non-LER"
frequency would increase by 1.6E-7/year. These increases in "non-LER" risk are slightly above
the values used in the criteria discussed in Section 3.1.1 of this report However, such increases
in "non-LER" risk are still comparable in magnitude to what is considered acceptable for
increases In the much higher consequence risks associated with core damage and large early
release. Furthermore, the proposed completion time extension is definitely risk beneficial when
the averted core damage and large early release risks associated with avoiding plant shutdown
are taken into consideration.

In addition to the risk argument, the proposed 72-hour completion time is selected for
compatibility with improved standard technical specification (ISTS) LCO 3.6.6B. ISTS LCO
3.6.6B calls for a Completion Time of 72 hours when two CS trains are inoperable (Condition C)
and is applicable to'conditions where the sprays are not credited for fission product removal.

Inoperability of the CS or CARC will degrade the capability of the plant to respond to a
containment threat. However, provided the other system Is available the plant remains capable
of controlling pressure. The loss of sprays will expose some plant equipment to beyond
environmental qualification temperature limits should a MSLB occur. However, the probability of
such an event during the proposed completion time extension is very small (about 1 E-3/year or
less than 1 E-5 per 71 hours). Furthermore, the ability of the plant to cope with a MSLB event is
not compromised.

Finding: The requested changes to (1) increase the time available for restoring one CS train to
72 hours when at least one CARC train is available for containment heat removal; and
(2) increase the time available for restoring one CS train to 12 hours when two trains of the
CARC system is unavailable for containment heat removal, are acceptable. The requested
change described in Table 5.2.3-2 of WCAP-1 6125-NP, that is, ISTS LCO 3.6.6.A would be
revised to allow shutdown modes of MODE 3 in 6 hours and MODE 5 in 36 hours versus the
current requirement of immediate entry into LCO 3.0.3 if the Required Action and associated
Completion Time is not met, was not justified in the topical report. Therefore, the proposed
change is not acceptable without further justification.

Tier 2 Restrictions: None.

5.9 Iodine Cleanup System (ICS) (LCO 3.6.10).

The purpose of the ICS is to remove elemental iodine from the post-accident containment
atmosphere. These systems were initially incorporated into plants in the belief that radiological
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iodine' releases would be predominantly i7ielemenrtal form. However, ^extensive research has'
indicated that most iodine will be released in the form of Cesium Iodine (Csi) particulates.
Consequently, the actual Impact of systerm ifunctionality on actual public doses is negligible. ICS
consists of two 1 00% capacity trains. i niib-l. lS

Plant Applicability: Calvert Cliffs 1 & 2, St Lucie 1 & 2.

Limiting Condition for Operation (LCO): Two ICS trains shall be operable in MODES 1, 2, 3 and
4. - -. ,

Condition Requiring Entry into LCO 3.0.3: Both ICS trains inoperable. Currently a defaut 'entry
into LCO 3.0.3 Is required.

Proposed Modification to Shutdown Required Actions: Add a condition to (1) allow 24 hours to
restore one train to operable status, and (2) allow MODE 4 as the final enId stat6' for repairing the
Inoperable 'system. -

Assessment: The risk assessment results, documi'ented in Section '4,' indicate that the proposed
24-hour completion time for 'restoring one train of ICS will not lead to a significant increase in risk
and may actually decrease risk. The proposed completion time extension will 'not contribute to'
any risk Increases, in terms of core damage and large early release. The radiation release "non-.
LER" risk impact associated with the proposed time increase was conservatively' assdssed, as'-
discussed in Section 4. Specifically, the proposed completion time extension would lead to the
following "hno-LER" risk increases: -(1) the probability of a uno'n-LER" release during the .
completion time extension would increase by about 2.6E-7; and (2) the unon-LER" frequency
would increase by about 5.OE-8/year. These increases in 'non-LER" risk, which are comparable
in magnitude to what is corisidered'acceptable for core darnige and large early' r6lease risk '
Increases, are very small. Furthermore, the proposed completion time extension is risk
beneficial when the averted core damage and large early release risks associated with avoiding
plant shutdown are taken into conside'ration.

The proposed change to allow MODE 4 as the final end state for repairing'the inoperable s'ystem
is supported by risk assessments (Reference 4) which indicated that, In general, there is less
risk associated with staying in MODE 4 to repair the inoperable system than prpoceeding'to
MODE 5. This is due to the fact that th6re 'are more systems available in MODE 4 than in'' ' '
MODE 5 to mitigate accidents initiated at shutdown and the risk of transition between MODES 4
and 5 is avoided. "'- " . '' -'

The ICS functions together with the containment 'spray and the c'ontairimeht booling' systems i
following a'design basis'accid6nt'(DBA) that causes failure of th6 fuel cladding, and release of'
radioactive' material (principally' iodine) to the 'cohtainmient. The"lOS is 'sp'ecifically designed to
respond to the maximum hypothetical accident with 'a large' a'ssu'med contributiori due to
elemental iodine. 'The DBAs that result in a release of 'radioactivet Iodine within contairinier't are
LOCA and MSLB or abcontrol element assembly (CEA) ejectio'h- accident.'-ln'the analysis fo'
each of these accidents, it is assumdd that adequate'containment leak tightness is 'present at'
event initiation to limit potential leakage to the environment. 'Additionally,'it is assumed that the
amount of radioactive iodine release is limited by reducing the Iodine concentration in the
containment atmosphere via'use of containment sprays. 'The una`6ailability of the ICS'will have
no significant Impaction anticipat6d radiological releases to the public'or thW'control 'room. This



-.- a -

-40-

is due to the fact that: (1) iodine releases are predominantly particulate and removal via sprays
and precipitation is effective, (2) availability of elemental Iodine is low so that ICS has limited
utility, and (3) containment leak tightness significantly limits potential releases. Significant
release events that contribute to large early release, such as containment bypass and SGTR
with loss of secondary isolation events, will bypass these filters regardless of their availability.

Finding: The requested changes to (1) increase the time available to restore one ICS train to 24
hours and (2) allow MODE 4 as the final end state, for cases.when both ICS trains are
inoperable; are acceptable.

Tier 2 Restrictions: None.

5.10 Shield Building Exhaust Air Cleanup System (LCO 3.6.13)

The shield building exhaust air cleanup system (SBEACS) provides radionuclide removal
capability for fission products leaked into the shield building. The SBEACS consists of two.
separate and redundant trains. Each train includes a heater, cooling coils, a prefilter, a moisture
separator, a high efficiency particulate air (HEPA) filter, an activated charcoal absorber section
for removal of radionuclides and a fan. Ductwork, valves and/or dampers and instrumentation
also form part of the system.

Plant Applicability: St Lucie 1 & 2, Waterford 3 and Millstone 2.

Limiti'`a Condition for Operation (LCO): Two SBEACS trains shall be operable in MODES 1, 2, 3
and 4.

Condition Requiring Entry into Shutdown Required Action: Both SBEACS trains inoperable.
Currently a default entry into LCO 3.0.3 is required.

Proposed Modification to Shutdown Required Actions: Add a condition to (1) allow 24 hours to
take action for both SBEACS trains unavailable, and (2) allow MODE 4 as the final end state for
repairing the inoperable system.

Assessment: The risk assessment results, documented in Section 4, indicate that the proposed
24-hour completion time for restoring one train of SBEACS will not lead to a significant increase
in risk and may actually decrease risk. The proposed completion time extension will not
contribute to any risk increases, in terms of core damage and large early release. The radiation
release unon-LER" risk impact associated with the proposed time increase was conservatively
assessed, as discussed in Section 4.. Specifically, the proposed completion,time extension
would lead to the following 'non-LER" risk increases: (1) the probability of a "non-LER" release
during the completi6n time extension would increase by about 2.6E-7; and (2) the. non-LER".
frequency would increase by about 5.0E-8/year. These increases in 'non-LER" risk, which are
comparable in magnitude to what is considered acceptable for core damage and large early:,
release risk increases, are very small. Furthermore, the proposed completion time extension is
definitely risk beneficial when the averted core damage and large early release risks associated
with avoiding plant shutdown are taken into consideration.

The proposed change to allow MODE 4 as the final end state for repairing the inoperable system
is supported by risk ass'essments (Reference 4) which indicated that, in general, there is less:
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risk associated with staying in MODE 4 to repair the inoperable system than proceeding to
MODE 5. This is due to the fact that there are more systems available in MODE 4 than'In
MODE 5 to mitigate accidents initiated at shutdown and the risk of transition between MODES 4
and 5'is~'avoided.''

The proposed changes are also supported by the following qualitative discussion. The SBEACS
is required to ensura that the Radioactie material leaaking from the primary contai'ment of a dual
containment into the Shield Building (secondary conitainment) following 6a DBA are filtered and
absorbed prior to exhausting to tei environ'ent.' Loss of the SBEACS could cause isite
boundary'doses, in the event of a DBA, to exceed the values given in the licensing basis.''
However, bontainiment leakage" at or near desigin basis levels'is not explicitly 'iod6led in PRAs.
PRAs Imiplicitly require that containment Ugross" integrity must be available to ensure NPSH for
ECCS pup. In 'the PRA Level 2 riodels,'conta i'ment 'leakage' is not considered to -
contribute to large early release. If accidents-were to occur In MODE 4, 'resultinig containment
pressures would be significantly less than the DBA conditions. Hence, leakage would be further
reduced. 'Il additio, while in~ MODE 4,ithe probability of LOCA and MSLB is significatily
reduced from MODE 1 levels. By keeping the plant in MODE 4, operator actions required for
entry into shutdown 6o6ling and which Introduce potential containment bypass risks are avoided.

Finding: ' The requested changes to (1) increase the time available to restore one SBEACS tr'ain
to 24 hours and (2) allow MODE 4 as the final end state, for cases when'both SBEACS trains '
are inoperable, are acceptable.

Tier 2 Restrictions: None. ' '

5.11 Control Room Emergency Air Cleanup System (LCO 3.7.11) '' ' -

The control room emergency air cleanup system (CREACS) provides a protected environment
from which operators can control the plant following an uncontrolled release of radioactivity,
chemicals or toxic gas. 'Alternate designations of this systemr include the acronyms CREACUS,'
CREACS, CREVAS, CREVS, or CREAFS. The current TS require operability of CREACS from
MODE I through MODE 4 to support operator response to a DBA. The'system's operability in
MODES 5 and 6 may also be required at some plants for chemical and toxic gas concerns. The
CREACS'is needed to protect'the control r'oom'(CR) in a wide variety of circumstances.

a* . .i . * . . . ' ' .? .e .' ' -' l

Plant Applicability: Applicable to all WOG member plants with CE NSSS designs.

Limiting Condition for Operation'(LCO): Two CREACS trains shall be operable iri MODES 1, 2,
3 and 4 and during movement of [recently] irradiated fuel assemblies in MODES [5 and 6].

Condition Requiring Entry into Shutdown Required Action: Both trains inoperable for conditions
other than Inoperable control room boundary InNMODES 1, 2, 3, and 4. Explicit entry into LCO
3.0.3 required (ISTS LCO 3.7.11 'Co'n'dition' F). ' ' - ' '

Pro6osed Modifidatio'n"to Sliutdo~wn Required Actions'- (1) Increase the time available to take'
action to 24 hours (or the time to reach'5 REM, which maybe less than 24 hours, fr6m'the'
radiation field associated with main steam safety valves lifting concurrent with a SGTR) for the
cases in which both CREACS trains 'are unavailable', and (2) allow MODE 4 as the final end state
for repairing the inoperable system; This modification applies to the radiation protection function'
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only. Site specific validation is necessary to support extension to toxic gas and chemical
protection functions.

Assessment: The risk assessment results, documented in Section 4, indicate that the proposed
24-hour completion time for restoring one train of CREACS before entering LCO 3.0.3 will not
lead to a significant Increase in risk and may actually decrease risk. The proposed completion
time extension will not contribute to any risk increases, in terms of core damage and large early
release. The radiation release.T non-LER" risk impact associated'with the proposed time,
increase was conservatively assessed, as discussed in Section.4.; Specifically, the proposed
completion time extension would lead to the'following 'non-LER"- risk increases: (1) the
probability of a "non-LEFtR release during the completion time extension would increase by about
2.6E-7; and (2) the unon-LER! frequency would increase by. about 5.0E-8/year. These increases
In unon-LER" risk, which are comparable in magnitude to what Is considered acceptable for core
damage and large early release risk increases, are.very small.. Furthermore, the proposed
completion- time extension is definitely risk beneficial when the averted bore damage and large
early release risks associated with avoiding plant shutdown are taken into consideration.:

The proposed change to allow MODE 4 as the final end state for repairing the inoperable system
Is'not justified. ISTS LCO 3.7.11 Condition F has an explicit LCO 3.0.3 entry. WCAP-1 6125-NP
does not provide justification for modifying Condition F Required Action from 'Enter LCO 3.0.3K
to an end state of MODE 4.

Finding: The requested change to increase the time available to take action to restore one
CREACS train to 24 hours for the radiation protection function only is acceptable. The
requested change to allow MODE 4 as the final end state, for cases when both CREACS trains
are inoperable, is not justified in WCAP-16125-NP and is not acceptable.

-Tier 2 Restrictions: None.

5.12 Control Room Emergency Air Temperature Control System (LCO 3.7.12)

The control room emergency air temperature control system (CREATCS) provides temperature
control for the CR following isolation of the CR. The CREATCS consists of two independent,
redundant trains that provide cooling and heating of recirculated CR air. Each train consists of
heating coils, cooling coils, instrumentation and controls to provide for CR temperature control.

Plant Applicabilitv: Applicable to Calvert Cliffs 1 & 2, Fort Calhoun, Palisades, PVNGS 1, 2, & 3,
Waterford 3 and ANO 2. - It is noted that cooling for the St Lucie units are included in the air
cleanup system discussed in TS 3.7.11 but the cooling system arguments contained in this
section apply to St Lucie Units I & 2).

Limiting Condition for Operation (LCO): Two CREATCS trainis shall be operable in MODES 1, 2,
3 and 4 and during movement of [recently] Irradiated fuel assemblies in MODES (5 and 6].

Condition Requiring Entry into Shutdown Reguired Action:~ Both trains Inoperable in MODES 1,
2, 3, and 4 requires an explicit LCO 3.0.3 entry (ISTS LCO 3.7.12 Condition E).

Proposed Modification to Shutdown Reauired Actions: Modify ISTS LCO 3.7.12 Condition E to
(1) increase the time available to take action under LCO 3.0.3 to 24 hours for the cases in which
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both CREATCS trains'a're u'navailable, and (2) allow MODE 4 as the finial ernd state for repairiing
the Inoperable system.

Assessment: The risk assessment results, documented'ii Section 4,indicate that the proposed-
24-hour completion tihn6 for re'stori'ng rone train of CREATCS before ent6ring LWO 3.0.3'will not
lead to a significant increase in risk and may actually decrease risk. The proposed completion
time extension will not-contribute to any risk increases, in terms of core damage and large early
release. The radiation'release "non-LER".risk Impact associated with the proposed completion:
time increase was conservatively assesse'd, as discussed in Section 4. "Specifically, the
proposed compiletion tiriie'extensiori would lead to the following "non-LER" risk increases: (1) the
probability of a "non-LER" releas6 during the comrpletion time extension would increase by about
2.6E-7;-and (2) the "nor-LER" frequericy would increase by about 5.OE-Blyear. These increases
in unon-LERn risk, which are cornparable in 'iagnitude to whatfis considered acceptable for core
damage'and large Early release 'risk increases, are very small. Furthermore, the proposed '
completion-time exterislbh is'definitely risk beneficial when the aerted core damage and large
early release risks associated with avoiding'plant shutdown are taken into consideration.

* t - . -. - .-. . . .

The proposed change to allow MODE 4 as the final end state for'repairing the Inoperable system
is not justified; ISTS LCO 3.7.12 Condition E has'anexplicit LCO 3.0.3 entry. WCAP-16125-NP
does not provide justification for modifying Condition E R6quired Action from "Enter LCO 3.0.3"
to an end state of MODE 4.

'.m .- ;, , ' g . ,.,' .at\'....'

Several short term actions associated with cooling the CR may bd implemented io'mitigate risk
consequences further. These actions include use of portable fans and propping open doors.
Several plants have such'actions in procedures. ' -

Finding: The requested change to increase the time available to take action to restore one
CREATGS train to 24 hours is acceptable. The requested change to allow MODE 4 as the final
end state,' for cases when both trains are inoperable, Is notJustified I nWCAP-1 6125-NP and is
not acceptable. ' .' ' '

Tier 2 Restrictions: None.

5.13 Emergency Core Cooling System (ECOS) Pump Room Exhaust Air Cleanup System
(PREACS) (LCO 3.7.13)

The ECCS pump room exhaust air cleanup system (ECCS PREACS) is an emergency system
that filters air from the area of the active Engineered Safety Features (ESF) components during
the recirculation phase of a LOCA.'T-ih6ECCS'PREACS consists of two independent, redundant
trains of equipment that provide filtering of air in the ECCS pump rooms during post-LOCA
recirculation cooling.: '

Plant Abplicabllitv: CalvertCliffs 1 & 2, St Lucie 1 '& 2, Waterford 3. It is noted tha't at Waterford
3 the functions of the ECCS PREACS and Penetration Room Exhaust Air Cleanup System
(PREACS), which is discussed below under LCO 3.7.15, are combined within the Controlled
Ventilation Area System (OVAS) TS. ' "

Limiting Condition for Operation (LCO): Two ECCS PREACS trains'shall be operable in -
MODES 1,2,3 and 4.
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Condition Requiring Entry into Shutdown Required Action: Both trains inoperable, default entry
into LCO 3.0.3.

Proposed Modification to Shutdown Required Actions: (1) Increase the time available to restore
one train to 24 hours, and (2) allow MODE 4 as the final end state for repairing the Inoperable
system.

Assessment The risk assessment results, documented in Section 4, indicate that the proposed
24-hour completion time for restoring one train of ECCS PREACS will not lead to a significant
increase in risk and may actually decrease risk. The proposed completion time extension will
not contribute to any risk increases, in terms of core damage and large early release. The
radiation release "non-LER" risk impact associated with the proposed completion time in-crease
was conservatively assessed, as discussed in Section 4. Specifically, the proposed completion
time extension would lead to the following "non-LER' risk Increases: (1) the probability of a unon.
LER" release during the completion time extension would Increase by, about 1.1 E-7; and (2) the
"non-LER" frequency 'w6uld increase by about 2.OE-8Iyear. .These increases in t non-LER" risk,
which are comparable in magnitude to what is considered acceptable for core damage and large
early release risk increases, arevery small. Furthermore, the proposed completion time
extension is definitely risk beneficial when the averted core damage and large early release risks
associated with avoiding plant shutdown are taken into consideration., -.

The proposed change to allow MODE 4 as the final end state for repairing the inoperable system
is supported by risk assessments (Reference 4) which indicated.that, in general, there is less
risk associated with staying in MODE 4 to repair the inoperable system than proceeding to
MODE 5. This is due to the fact that there are more systems available in MODE 4 than In
MODE 5 to mitigate accidents initiated at shutdown and the risk of transition between MODES 4
and 5 is avoided.

The unavailability of the ECCS PREACS only impacts radiation releases toithe public when the
ECCS recirculation is in progress during a LOCA. Since successful recirculation also implies
successful event mitigation, the releases this system is designed to mitigate are relatively low.

Finding: The requested changes to (1) increase the time available to take action to restore one
ECCS-PREACS train to 24 hours and (2) allow MODE 4 as the final end state, for cases when,
both trains are inoperable, are acceptable.

Tier 2 Restrictions: None.

5.14. Penetration Room Exhaust Air Cleanup System (PREACS) (LCO 3.7.15)

The Penetration Room Exhaust Air Cleanup System (PREACS) filters air from the penetration
area between the containment and the auxiliary building. The PREACS consists of two
Independent, redundant trains. Each train consists of a heater, demister or prefilter, HEPA filter,
activated charcoal absorber and a fan.

Plant Abplicabilitv: Calvert Cliffs 1 & 2, and Waterford 3. It is noted that at Waterford 3 the
functions of the PREACS and ECCS PREACS, which is discussed above under LCO 3.7.13, are
combined within the Controlled Ventilation Area System (CVAS) TS.,
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Limitina Condition for Onerati6n (LCO): Two PREACS'trains shall be operable in MODES 1, 2,
3 and 4. l ; -

Condition Requiring Entry into Shutdown Required Action: Both trains inoperable for reasons
other than an inoperable penetration room boundary,'default entry into LCO 3:0.3 Is required.

Proposed Modification to Shutdown Required Actions:; (1) Increase the time available to restore
one train to 24 hours,;and (2) allow MODE 4 as the final end state for repairing the inoperable
system.- ' "

Assessment: The risk assessment results, documented in Section 4, indicate that the proposed
24-hour completion time for restoring one train of PREACS will not lead to a ilgnificant increase
In risk and may actually decrease risk. The proposed completion time extension will not
contribute'to any risk increases, In terms of core damage and large early release. The radiation
release "non-LER" risk impact'associated with the proposed completion time increase was
conservatively assessed, as discussed in Section 4. Specifically, the proposed completion time
extension would lead to the following "non-LER" risk Increases: (1) the probability of a Tnon-
LER" releiase during the completion time exterslon would Increase by about 2.6E-7; and (2) the
inon-LER" frequency would increase by about 5.OE-8/year. These Increases in "non-LER" risk,
which are comparable in magnitude to what is considered acceptable for core damage and large
early release risk increases, are very small. Furthermore, the proposed corpletion time
extension is definitely risk beneficial when the averted core damage and large'early release risks
associated with avoiding plant shutdown are taken into consideration.

The proposed change to allow MODE 4'as the'final end state for repairing the inoperable system
is supported by risk assessm6nfs (Reference 4) which indicated that, in general, there is less
risk associated with staying in MODE 4 to' repair the inoperable'system than proceeding to
MODE 5;. This Is due to the'fact that there are' more systems available in'MODE 4 than in
MODE 5 to mitigate accidents initiated at shutdown and the risk of transition between MODES 4
and 5 is avoided.

Findina:gThe requested changes to (1) increase the time available to take action to restore one
PREACS train to 24 hours and (2) allow MODE 4 as the final erid 'state, for cases when both
trains are inoperable, are acceptable.

Tier 2 Restrictions: None. - - ' ' -' :

6.0 SUMMARY AND CONCLUSIONS
- C9 _ r . - . -~, ,:.V;

The required action for conditions that imply a loss of function, is entry into LCO 3.0.3.
Currently, upon entering LCO 3.0.3, one hour is allowed to prepare for an orderly shutdown
before initiating a cha'6ge in' plant'operation; The WOG is-proposing to define or modify various
TS Conditions to accommodate extension of the currently required time of 'one hour to initiate
plant shutdown for member plants with CE NSSS designs. The proposed extension, related to
specific systems or components, Is based on the system's risk significance. In addition, WCAP-
16125-NP lirovides a proposal to modify several Required A6tion statements, related to specific
systems or components, to allow for a MODE 4 (hot shutdown) end state for repair'purposes of
two-train redundant systems that do not have explicit LCO 3.0.3 entry requirements, when the
time requirements of the action statement for staying at power cannot be met.



-46-

The intent of the proposed TS changes is to provide needed flexibility in the performance of
corrective maintenance during power operation to fully evaluate the situation or restore loss of
function and at the same time enhance overall plant safety by:

* avoiding unnecessary unscheduled plant shutdowns,

* minimizing plant transitions and associated transition and realignment risks,

* providing increased flexibility in scheduling and performing maintenance and surveillance-
activities, and

* providing explicit guidance in areas that currently does not exist.

It should be noted that many of the proposed TS changes affect the existing plant shutdown
requirements for plant conditions, where the plant operation is not in explicit compliance with the
plant design basis. The proposed actions provide a risk-informed process for establishing
shutdown priorities aiming at reducing overall plant risk and increasing public health and safety
protection. In performing the risk-informed assessments and Interpreting the results, the
following assumptions were made:-,

* A condition resulting in the inoperability of a system or component which currently results
in the need for an immediate shutdown is a low frequency event.

* The frequency of events leading to LCO 3.0.3 is not expected to increase significantly
following the proposed change because such events may be reportable and may require
a licensee event report. In addition, events leading to LCO 3.0.3 are used in
performance indicators and the reactor oversight program. Therefore, licensees will
have no incentive to allow the current low frequency of these events to increase after the
proposed extensions are granted.

* The risk incurred by increasing the required shutdown action time is controlled to
acceptable levels using a risk informed approach that considers the component risk
worth and offsetting benefits of avoiding plant transitions.

The risk impact of the proposed TS changes was assessed following the three-tiered approach
recommended in RG 1.177 for evaluating proposed extensions in currently allowed Completion-
Times (CTs):

* The first tier Involves the assessment of the change in plant risk due to the proposed TS
change;

* The second tier involves the identification of potentially high-risk configurations that could
exist if equipment in addition to that associated with the change were to be taken out of
service simultaneously;

* The third tier involves the implementation of the proposed changes in conjunction with a
configuration risk management program (CRMP).
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The impact of each'pOrposed syst6m-specific TS change on defense-in-depth was evaluated in
conjunction'with the risk assessment results. Due tothe nature of the plant conditions
associated with the proposed TS changes (i.e., loss'of a system's or component's function), the
redundancy and diversity typically associated with ensuring the deterministic aspect of defense-in-depth position is not always strictly possible. In these"cases defense-In-depth was considered
by identifying specific restrictions to the implemrientation of the proposed changes.' Such'
restrictions aim at (1) controlling the outage time for related equipment,.(2) restricting activities
which may challenge the unavailable systems or functions, (3) allowing only small time Intervals
for plant operation at pbwer with a system or function unavailable, (4) using, whenever possible,
contingency actlonisto limit'croncu'rrent outages, and '(5) evaluating repair activities and'
alternatives.

Based on this integrated evaluation, the staff concludes that the'proposed system-specific TS
changes would at rriost lead to'acceptably small risk increases. In addition, defense-in-depth is
taken Into consideration. ''This conclusion is a consequence of the low expected challenge
frequency of the systems or functions associated with the proposed TS changes, the very short
proposed exposure times to the specified plant conditions, the offsetting benefits of avoiding
plant transitions,' and the Identification of specific restrictions to the implementation of the
proposed changes.

The staff approval applies only to operation as described in the WOG requests documented In
Reference 3 and acceptably'justified in References 3 and '4. To be consistent with'the'staff's
approval, licensees interested In Implementinrg these changes should commit to operate in
accordance with the following stipulations:

1. Implementation guidance will be developed for tIe.proposed change. The guidance will
discuss for the applicable TS changes the safety and non-safety related accident
mitigation systems, and show that alternative systems and backup accident management
strategies are available'and effective. It will also provide spepific compwnsatry
measures (including adesriptiQn Qf pertinent operating procedures,.maintenance
procsses andtraln!ng programs) and contingency plans with adequateJustification for
the proposed'action times.' In addition; this guidance will identify'any restrictions or

* requirements that may be needed for the safe implementation of the proposed TS
changes. Examples of restrictions are listed in Appendix A.

2. Ucensees should Implement the proposed changes, which include increases in required
shutdown Completio n Times as well as'changes in shutdown 'action statement end
states, in acc6rdance with' an' ove'rall configuration risk management program'(CRMP) to
ensure that potentially risk-significant configurations resulting from maintenance and
other operational activities are identified and avoided. This iriclues she Qondu~ofian 10
CFE 50 46514) reevaluatidn for emergent cgoiditions. 'Thiisobjetive is met by licensee
prograw .to comply with the 10 CFR 50.65(a)(4)reauirement to assess and ifwan rsk
resulting fromtmaint6ngr1c6 and 6ther operational activities.

3. Entry into shutdown MODE 4 shall be for the primary purpose of accomplishing short-
duration repairs Which necessitated exiting the original operating mode. The requested
changes In end state for repair purposes do riot prohibit licensees'from entering cold
shutdown if they wish to do so for operational reasons or maintenance requirements.
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4. The following end state mode changes were found to be not acceptable without further
plant specific justification. Licensees must provide plant specific justification for the
adoption of these proposed end states.

a. LCO 3.1.9, Boration Systems: MODE 3 as the final end state for the cases In which
both boration paths are inoperable and the borated water storage tank contents are out
of the specified limits.

b. LCO 3.6.6.A, Containment Spray System: MODE 3 in 6 hours and MODE 5 in 36
hours versus the current requirement of immediate entry into LCO 3.0.3 if the Required
Action and associated Completion Time not met.

c. LCO 3.7.11, Control Room Emergency Air Cleanup System: MODE 4 as the final end
state for the radiation protection function only versus the current requirement of
Immediate entry Into LCO 3.0.3 for two CREACS trains inoperable for reasons other than
an inoperable control room boundary.

d. LCO 3.7.12, Control Room Emergency Air Temperature Control System: MODE 4 as
the final end state versus the current requirement of Immediate entry into LCO 3.0.3 for
two CREATCS inoperable in MODES 1, 2, 3, and 4.

5. WCAP-16125-NP proposed to delete ISTS LCO 3.5.2 Condition D, "Less than 100% of.
the ECCS flow equivalent to a single OOERAkSLE tr.fro availab.le." This, proposed
changed was not justified in WCAP-1 6125 and therefore, the proposed change is not
acceptable without further plant specific justification.
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APPENDIX A

EXAMPLES OF REQUIREMENTS AND/OR RESTRICTIONS FOR THE IMPLEMENTATION OF
THE PROPOSED RISK-INFORMED TS CHANGES FOR CONDITIONS LEADING TO
EXIGENT PLANT SHUTDOWN (LCO 3.0.3)

1. LCO 3.4.9, Pressurizer Heaters

The extension of the time to take action to restore one pressurizer heater group to 24
hours will be allowed only after verification that the plant can be controlled via backup
equipment In case it is found that additional equipment failures are present which
increase significantly the likelihood of plant trip, a controlled plant shutdown should be
initiated.

2. LCO 3.4.11, Pressurizer PORVs and Associated Block Valves

The proposed change does not apply to (a) PORVs that are leaking, (b) PORVs that
cannot be Isolated by block valves, and (c) PORVs that are not expected to be isolable
following a demand.

3. LCO 3.5.1, Safety Injection Tanks

Compensatory actions will be taken to ensure both LPSI and all HPSI trains are available
to partially offset the impact of SIT unavailability.

4. LCO 3.5.2, Low Pressure Safety Injection

For conditions when the LPSI system Is unable to support shutdown cooling, availability
of the AFW system should be assured. SIT availability should also be assured to offset
the large LOCA risks associated with LPSI system inoperability.

5. LCO 3.5.2, High Pressure Safety Injection

Ensure at least two charging pumps are available during TS entry. Charging pumps may
be used to support accident responses to smaller sized pipe failure events and for events
with one or more stuck open PORVs or PSVs and for SGTRs. Good maintenance
practices minimize the simultaneous unavailability of similar equipment (e.g., SITs,
LPSIs, and swing HPSIs if available). In addition, appropriate measures should be taken
to protect the AFW system from both internal and external events (e.g., fires) during TS
entry in order to minimize the challenge probability to the inoperable HPSI system.

6. LCO 3.6.1, Containment

Limitation on containment leakage is still required to ensure that a gross containment
inoperability is avoided. This is accomplished by limiting the applicability of the TS to
conditions where CIVs or air locks are essentially functional (although may be formally
inoperable) and have the capability to perform their containment isolation function.
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7. LCO 3.7.11, Control Room Emergency Air Cleanup System

Using configuration risk management program ensure plant staff Is aware of the system
inoperability and that respiratory units and control room pressurization systems are
available and operational and that leakage pathways are properly controlled. Equipment
must be available to Identify the onset of a radiological release (or if applied to non-
radiation atmospheric cleanup, a toxic gas release). Also, ensure availability of alternate
shutdown panels and local shutdown stations should remote actions become necessary.

8. LCO 3.7.12, Control Room Emergency Air Temperature Control System

Administrative actions should be taken to ensure plant staff is aware of the system
inoperability and that respiratory units and CR pressurization systems are available and
operational and that leakage pathways are properly controlled. Temporary cooling may
also be established via use of portable fans, propping open doors, or similar actions.
Also, availability of alternate shutdown panels and local shutdown stations should be
ensured.



EXECUTIVE SUMMARY

This report addresses one of several industry based initiatives to support the development of
Risk-Informed Plant Technical Specifications.

Specifically, this report justifies modifications to various Technical Specification (TS) Action
Statements for the conditions that result in a loss of safety function related to a system or
component included within the scope of the plant TSs. It is proposed that the current Required
Action be changed from either a default or explicit 3.0.3 entry (or equivalent action) to a risk-
informed action based on the system's risk significance. In most instances, an Allowed Outage
Time (AOT)/Completion Time (CT) of 24 hours is proposed.

The proposed TS changes discussed in this report are summarized in Table 2-1. These changes
are risk-informed and are in conformance with RG 1.174 and RG 1.177, as appropriate. Risk
assessments performed to support these modifications are based on bounding analyses and are
applicable to Combustion Engineering (CE) designed Nuclear Steam Supply Systems (NSSSs)
operated in the United States. Furthermore, the risk associated with the implementation of these
TS changes will be managed in accordance with paragraph (a) (4) of 10 CFR 50.65 (Maintenance
Rule).

The benefit derived from these changes is that the proposed AOT/CT extensions provides needed
flexibility in the performance of corrective maintenance of these components during power
operation. These actions will avert the costs and risks associated with plant shutdowns and
ensure that the public health and safety is preserved.

WCAP-16125-NP-A, Rev. 00 (CENPSD-1208-A, Rev. 01) ! - Page i
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1.0 PURPOSE

This report provides the technical justification for proposed risk-informed modifications to Technical
Specifications (TSs) such that unnecessary exigent plant shutdowns resulting from entry into Limiting
Condition for Operation (LCO) 3.0.3 (or equivalent ACTION STATEMENTS) may be avoided. The
proposed modifications are typically associated with plant conditions when two redundant trains of a
system are inoperable resulting in the loss of a safety function, and there is either no Action for the
condition (requiring a default LCO 3.0.3 entry) or conditions exist where the specific Action includes a 1
hour shutdown requirement (explicit LCO 3.0.3 entry). The intent of these modifications is to provide a
risk-informed alternative to the current LCO 3.0.3 requirements such that the plant staff has adequate
time to resolve a significant loss of function while the plant remains operating. Resolving the issue while
the plant is at power is often the lowest risk state. In those rare instances where a repair at power is
attempted but is unsuccessful, and a delayed shutdown is still required, the additional planning time will
reduce risks during plant transition while incurring negligible incremental risks to the public health and
safety. The net impact of these proposed modifications is considered risk neutral.

The risk-informed assessment provided in this report follows the general guidance of Regulatory Guide
(RG) 1.174 and RG 1.177 (References I and 2, respectively). The modifications proposed in this report
arc applicable to all domestic Combustion Engineering (CE) designed NSSSs. Plant specific assessments
are provided where plant uniqueness results in a variation from the risk assessment.

This report, WCAP-16125, updates and supersedes CD NPSD-1208 in its entirety. Also, WCAP-16125
incorporates responses to NRC staff request for additional information on CE NPSD-1208. WCAP-
16125 is submitted for staff review in support of Risk-Informed Technical Specification initiatives as
embodied in TSTF-426.

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01)
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2.0 SCOPE OF PROPOSED CHANGES TO TECHNICAL
SPECIFICATIONS

This report justifies modifications to various Technical Specification (TS) Actions for the conditions that
result in a loss of function related to a system or component included within the scope of the plant TSs.
It is proposed that the current Required Actions be changed from either a default or explicit 3.0.3 entry
(or equivalent action) to a risk-informed action based on the system's risk significance. In most
instances, a 24 hours AOT/CT is proposed. In specific instances, shorter or longer CTs are proposed, as
appropriate. Risk-informed Allowed Outage Times (AOTs) for these TS systems and components are
established in Section 4. Table 2-1 summarizes the proposed TS changes to NUREG-1432 (Reference 3)
and their associated risk impact. The technical evaluation is also applicable to US fleet of CE designed
NSSS with plant specific TS. For purposes of illustration, cross-comparisons of the associated TS LCOs
used throughout the US fleet of CE designed NSSSs to NUREG-1432 are presented in Appendix A.

The benefit from these changes is that the proposed AOT extensions provide needed flexibility in the
performance of corrective maintenance of these components during power operation. These actions will
avert the risks associated with plant shutdowns while ensuring that the public health and safety is
preserved.

The methodology for assessing the risk impact of the proposed modifications is presented in Section 4.
Section 5 provides the results of the risk-informed evaluation for the various TSs under consideration.

The proposed actions provide a risk-informed process for establishing shutdown priorities and therefore
provide adequate protection of the public health and safety. Furthermore, by averting unnecessary plant
shutdowns the overall risk of plant operation is reduced.

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01) Page 3 of 72
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Table 2-1: Summary of Risk Impacts Resulting from Proposed Mlodifications to Technical Specifications

NUREG- SYSTEM/ CONDITION CURRENT ACTION / AOT PROPOSED TIMTE TO PROPOSED END CCDP CLERP
1432 COMPONENT RESTORE ONE TRAIN STATE IF ACTION (See Notes I & 2) (See Note 1)

AOT/COMPLETION FOR NOT MET
CONDITION (See Note 4,5,8)

3.1.9 Boration System System Inoperable No Condition defined. Default 3.0.3 24 his Mode 3 in 6 hirs 4.7E-8 3.4E-9
(NA-ISTS) entry.

3.4.9 Pressurizer Tw6 Groups of Class IE No Condition defined. Default 3.0.3 24 hirs Mode 4 in 12 hirs 3.0E-7 1.IE-8
Heaters Heaters Inoperable entry. (See Note 9) (See Note 10)

3.4.11 PORVs Inability of two PORVs to Separate Condition Entry Allowed for 8 his for conditions in which Unchanged 9.2E-7 6.7E-8
Open, or each PORV both PORVs are unable to

Defalt o 3..3 ondiionopen or unable to close once
Inability of both PORVs to challenged, but may be
close and block valves to Mode 4 In 12 hrsisolated.

Extension does not apl to
PORVs that are leaking and
that cannot be isolated via
block valves, or are not .
expected to be isolable
followingademand.

3.5.1 S Two or More iTs Explicit 3.0.3 entry <4 Uh 1anged <l.4E-8 4.1E-11
. | . Inoperable

3.5.2 LPSI - Two Trains Inoperable Defined I hr shutdown 24 hirs Unchanged 1.2E-7 3.7E-10
(See Note 3) ,____ ..

3.5.2- HPSI Two Trains Inoperable Defined I hr shutdown 4 hirs 'Unchanged - - < 3.0E-6 <4.OE-8-

3.6.1 CTMT Inoperable Restore in I hr Shutdown. Mode 5 8 rs Unchanged NA L.OE-7
Entry in 36 hrs.

3.6.6.1 CSS Two Trains Inoperable Defined I hr shutdown 12 hirs if CARC not available Mode 4 in 12 his 7.5E-7 (when CARC (See Note 6)
(See Note 4) not available)

72 his if CARC available (See Note 9) Insignificant impact
(reciprocity with TS 3.6.6.8) . . for PWRs with

... diverse containment
cooling systems6

3.6.10 ICS ' . .' Two Trains Inoperable No Condition defined Default 3.0.3 24 hfis Mode 4 in 12 hrs.' NA ' <I .OE-7
entry (SeeNote9) ..

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01)
August 2004

Page 5 of 72



Table 2-1: Summary of Risk Impacts Resulting from Proposed Alodifications to Technical Specifications

NUREG SYSTEAV CONDITION CURRENT ACTION I AOT PROPOSED TIME TO PROPOSED END CCDP CLERP
-1432 COMPONENT RESTORE ONE TRAIN STATE IF ACTION (See Notes I 2) (See Note I)

AOTICOMPLETION FOR NOT MET
CONDITION (See Note 5)

3.6.13 SBEACS Two Trains Inoperable No condition defined. Default 3.0.3 24 hrs If CC Available and Mode 4 in 12 hrs NA NA
entry. Containment Intact (See Note 9) (See Note 7) (See Note 7)

Default to 3.6.1 otherwise

3.7.11 CREACS Two Trains Inoperable* Explicit 3.0.3 entry 24 hrs Nuclear Hazard Only, Mode 4 in 12 hrs NA NA
otherwise (See Note 9) (See Note 7) (See Note 7)
[plant specific) hrs

3.7.12 CREATCS Two Trains Inoperable Explicit 3.0.3 entry 24 hrs Mode 4 in 12 hrs NA NA
(See Note 9) (See Note 7) (See Note 7)

3.7.13 ECCS PREACS Two Trains Inoperable' No condition defined. Default 3.0.3 24 hrs Mode 4 in 12 hrs NA NA
entry. (See Note 9) (See Note 7) (See Note 7)

3.7.15 PREACS Two Trains Inoperable" No condition defined. Default 3.0.3 24 hrs Mode 4 in 12 hrs NA NA
entry. (See Note 9) (See Note 7) (See Note 7)

NA - Not applicable

Notes for Table 2-1:
I Based on continued 'at power" operation for fuil AO (for ICCDPs and ICLERPs crediting the current one hour, See Tables 4.1-2 and 4.2-la, respectively).
2 See Section 4.
3 Mode 5 end state not desirable as SDC is compromised. Mode 4 is low risk end state.
4 CSS proposed AOT applies to both containment cooling TSs.
5 Mode 3 -hot standby; Mode 4 -hot shutdown; Mode 5 - cold shutdown.
6 For plants with non-diverse containment cooling systems, unavailability of CSs is assumed to prevent the establishment of ECCS recirculation and result in core damage (See Table 4.2-la).
7 AOT based on controlling system challenge probability to < 104' (See Section 4.4).
8 End state consistent with Reference 4.
9 Current 3.0.3 entry requires Mode 5 end state.
10 Assumes probability of manual RCS pressure control is high. If plant trip is considered likely a controlled shutdown should be initiated.

Two trains inoperable for reasons other than inoperable boundary.
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3.0; BACKGROUND

In response to the Nuclear Regulatory Commission (NRC's) initiative to improve plant safety by
developing risk-informed TSs, the WOG has undertaken a program for defining and obtaining risk-
informed TS modifications. As part of this program, several technical specification modifications
involving Allowed Outage Time (AOTs) and specific ACTIONS were identified for joint application.

This report provides technical justification for the modification of various TSs to define and/or modify
Action to extend the time required to initiate a plant shutdown from 1 hour (e.g. TS 3.0.3) to a risk-
informed time varying from 4 hours to 72 hours, dependent upon the TS systerii/component and plant
design features. In addition, the-report proposes, consistent with Refe'rence 4, the mnodification'of many.'
of the CT/AOT TS Actions to allow a Mode 4end state when the time cannot be met.

The intent of the proposed modifications to the plant TS is to enhance overall plant safety by:

(a) ' Avoiding unnecessary plant shutdowns.

(b) 'Minimizing plant transitions and associated transition and realignment risks.

(c) Providing for increased flexibility in scheduling and performing maintenance and surveillance
activities.

(d) Providing explicit guidance where none currently exists.

This report covers a diverse range of components with essentially four separate impacts on plant risk.

1 ) Accident Prevention

2) Accident Mitigation

3) Large Early Release Prevention

4) Control of Delayed Radiation Releases to the Environment

The first category of components contains those which are used during plant operation and whose
removal from service may increase the plant risk by creating an increased potential for plant upsets. A
typical TS component within this category is the pressurizer heaters. Under certain circumstances (e.g.
inadequate emergency power) extended outage of these systems could complicate plant operations by
increasing the complexity of plant pressure control. The incremental risk associated with the outage of
these components is primarily associated with the increased potential for event initiation (i.e. plant trip).

The second category is comprised of components designed to support accident mitigation. These systems
typically impact both the core damage and large early release probabilities. These systems/components
are typically highly reliable, and normally available in a standby mode. Systems/components in this
category are intended to function during rare, but high consequence, events. This category includes the
components of the Emergency Core Cooling System (ECCS) and the pressurizer Power Operated Relief
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Valves (PORVs)'. In some instances, functions of the containment cooling systems may also be grouped
in this category.

The third category of components includes those that have a primary role in minimizing large early
releases of radioactive materials. The only component included in this assessment is the containment.

The last category includes those components that impact the plant design basis and may affect offsite
exposure following design basis and severe accidents, but have no direct impact on the surrogate risk
metrics associated with core damage and large early releases. Typically these systems may contribute to
controlling the magnitude of the releases or provide another design basis function. Components in this
category include the control roomn, penetration rooms and Emergency Core Cooling System (ECCS) room
ventilation systems, containment Iodine Cleanup Systems (ICS) and the containment sprays when used
for fission product removal.

Risk assessments performed within the scope of this task are consistent with the general guidance of RGs
1.174 and 1.177. Where possible, risk-informed assessments of the proposed TS modifications are
established based on bounding assumptions. In instances where plant-specific or generic plant-class risk
assessments are performed, results are based on a current Probabilistic Safety Analysis (PSA) plant
model. All WOG members with CE designed NSSSs consider the supporting analytical material
contained within the document to be applicable to their respective member utilities, regardless of the
format of their plant TSs.

'The design basis of the PORV is to provide protection against Pressurizer Safety Valve (PSV) challenges. This
function has minimal impact on plant risk. A non-design basis function which may have a more significant impact
on plant risk utilizes the PORV to support feed and bleed cooling to the core during total loss of feedwater events.
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4.0 RISK-INFORMED EVALUATION OF ALLOWED OUTAGE TIMES

This section pre~sents the methodology for a risk-informed assessment of AOTs when a design system or
function is unavailable. The general methods used to support the risk-informed evaluations are based on
RGs 1.174 and 1.177. In performing the evaluation, two conditions were tacitly assumed:

1) A condition resulting in the inoperability of a system or component which currently results in the
need for an immediate shutdown is an infrequent event. This is evidenced by the fact that plant
shutdowns due to entries into these TSs are rare. Furthermore, when-this condition does arise,
the actual cause of the' inoperability is often due to an incomplete OPERABILITY "paper trail"
or a partial system failures rather than a deleterious common-cause failure of critical components
leading to a functional failure of the entire system.

and,

2) The risk incurred by increasing the required shutdown action time may be controlled to
acceptable levels using a risk-informed approach that considers the component risk worth and
offsetting benefits of avoiding' plant transitions.

The extended time intervals sought to replace the one hour Action Statement are relatively short
(generally, one'day'or less), non-repetitive and infrequently entered. Therefore, since a change to this
aspect of the TS represents a temporary plant condition, it is considered to be in the nature' of a pre-
assessed Notice of Enforcemrent Discretion. ' ; ;

The criteria for the risk-informed assessment of the AOTs were selected based on RG 1.174. Regulatory
Guide 1.174 indicates that for plant changes which would result in an increase in Core Dam'age
Frequency (CDF) of less than 1 .OE-6 per year and an increase in Large Early Release Frequency (LERF)
of less than 1.01E-7 per year, the incremental change is considered small. Furthermore, the change may
be considered regardless of the plants' total CDF. Since these proposed TS changes would be rare, (i.e.
irifrequent events duetto emergent conditions) an effective surrogate single entry metric is appropriate..
Assuming that plants enter one of the evaluated system unavailability conditions once every 5 years, the
associated single entry CDP and Large Early Release Probability (LERP)'consistent with the RG 1.174
guidance would be 5.0E-6 and 5.OE-7, respectively. Even more restrictive CDP/LERP guidelines were
employed in this evaluation. These are:

* Incremental Conditional Core Damage Probability (ICCDP) < 1.01E-6

* Incremental Conditional Large Early Release Probability (ICLERP) < 1.OE-7

The above risk goals/guidelines were selected in preference to that of RG 1.177, since (I) RG 1.177
guidance is intended to apply to recurring maintenance entries and (2) the above guidelines ensure that
the risks associated with implementing the proposed changes are small.'. A will be discussed later, for'
most of the extension requests defined in this document,' the difference is academic for most systems as
the requested AOT extension is' consistent with'either guideline. In a few instances (i.e.,'IPSI and
PORV TS), the absolute maximum incremental risk exceeds the regulatory'guidelines. The extended
incremental AOT for these conditions' is small and is reconimdnded as a means of allowing a prudent "at
power" assessment and min'or repairs, so that shutdown risk may be averted.
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Several systems contained within the TSs have no contribution, or a relatively indirect contribution, to
either core damage or large early release. Such systems include those associated with the control room
ventilation envelope, containment ventilation envelope, containment negative pressure protection and
containment radionuclide control. While, in some instances, these systems may contribute to long-term
public doses, their "risk " impact as assessed via Level I and 2 PSAs has consistently proven to be
negligible. However, these systems do support the important design objective of helping to control the
magnitude of radiological releases following an accident. The risk "worth" of these systems is
established by ensuring that the allowed duration of system or component inoperability is limited and
commensurate with its function.' For the purpose of this assessment, recommended AOTs for these
systems have been established, such that the probability of system challenge2 during the'AOT would be
less than 1.OE-6. This is'a conservative'guideline as system challenge is not necessarily associated with
core damage or significant radiation releases.

The following sub-sections provide a description of the methodology and the associated risk-informed
assessments for the applicable TSs. An assessment of the specific recommended TS changes is provided
in Section 5.

These TS modifications are intended to'provide additional time for the plant staff to respond to
conditions when a plant system or function within the scope of the TS is declared inoperable. As a
consequence of the low expected frequency of the associated challenge, the short interval of the proposed
AOT and the risk impact of the system unavailability, the redundancy and diversity typically associated
with ensuring the deterministic aspect of defense-in-depth was not always possible. Id these cases,
defensc-in-depth is considered via controlling the outage time for related eqtiiPnient, restricting activities
which may challenge these systems, and where possible, using contingency actions to limit concurrent
unavailabilities and evaluating repair activities and alternatives. Such activities will be performed in
accordance with 10 CFR 50.65(a)(4) and associated guidance documents.

4.1 ASSESSMENT OF CORE DAMAGE PROBABILITIES

This section describes the tvo methodologies used for calculating the core damage probability associated
with extending the allowed pre-shutdown time interval from one hour to the proposed risk-informed'
AOTs. The first methodolog' focuses on the impact of removing accident mitigation components from
service. The second methodology addresses those systems whose core damage contribution is due to
initiation of accidents. The appropriate methodology to use in the core damage assessment is based on
the function of the unavailable component. (Note that TS components that do not directly influence the
initiation or mitigation of a core damage event are assumed to have an incremental Core Damage
Probability (CDP) of zero.)

4.1.1 Methodology for Estimating Conditional CDP of the unavailability of Standby Mitigation
Equipment

The present methodology provides a bounding generic approach for evaluating the incremental
Conditional Core Damage Probability (CCDP) where possible. This approach'can be implemented for
evaluating the risks associated with the unavailability of standby mitigating systemns." (A variant of this
approach is applied to components whose unavailability impacts the plant trip probability, see Section'
4.1.2.) Typical "at power" systems/components that can be grouped in the standby mitigating systems
category include the Safety Injection Tanks (SITs), Low Pressure Safety Injection (LPSD, High Pressure

2 System challenge implies a challenge where the operation of the system would mitigate the consequence of an
event.
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Safety Injection (HPSI) and Power Operated Relief Valves (PORVs). In this bounding risk approach, all
events to which the mitigating system is a contributor are identified and the event frequency associated
with the event is quailtified: It is ihen assumed that any unavailability of the system will result in the
inability of the event to be mitigated. Consequently, the events are conservatively assumed to go directly
to core damage. Table 4.1-1 identifies the relationship of the mitigating systems to the initiating event
frequencies against which they are designed to protect. Initiating frequencies are established from
Reference 7. Detailed table notes provide additional information pertaining to the Initiating Event
Frequency (IEF) assessment. In general, it is assumed that the unavailability of the affected system will
lead to all associated events progressing towards core damage. Potential mitigating strategies not
credited in this analysis and other associated conservatisms are summarized in response to request for
additional information question 4 (Reference 21).

The general expression used for estimating the duration that a mitigating component/system may be
removed from service (and be non-functional) is as follows:

ICCDP I= X (CCDP.) x (IEF ) x -AT (Eqn: 4-1)
goal = events I 8760)

where:

ICCDPgo,, = 1.0E.6

CCDP, = Conditional core damage probability given event (i), with system unavailable,
(assumed to be 1)

IEFi = Initiating event frequency (per year) of event (i) occurring

AT = Time (in hours) to reach ICCDP,.9

The summation implies that all events where the component has a mitigation role in the success criteria
are included.

The change in core damage frequency (ACDF) for each system/component is obtained by multiplying the
-respective ICCDP value with the yearly frequency that the system/component is expected to be declared
inoperable. The general expression used for estimating ACDF is as follows:

ACDF = (ICCDP) x (f) (Eqn: 4-2)

where:

ACDF = Change in core damage frequency (per year)
ICCDP = Incremental core damage probability associated with the proposed extension
f = Frequency (per year) of system/component declared inoperable
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4.1.1.1 Assessment of AOTs for the Unavailability of Mitigating Systems and Components

Using Equation 4-1, with IEF established inTable4.1-1, one can relate the risk criteria with unavailable
system hours. These results are compiled in Table 4.1-2.
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Table 4.1-1: Mapping of Mitigating Components and Frequency of Events Mitigated (a)
System / Component Event Frequency (per year) Component

Unavailable Challenge
Frequency (g)

LBLOCA MBLOCA SBLOCA SGTR Stuck Open Stuck Open Events Leading ATWVS
PORV PSV to F&B

SIT 5.0E-06 (b) (b) (b) (b) (b) (b) (b) 5.01-06

LPSI 5.0E-06 4.05-05 (d) (d) (b) (b) (b) NA 4.5E-05

HPSI 5.01-06 4.OE-05 5.0E-04 7.0E-05 1.01E-03 2.55-03 1.01E-03 NA (h)
_(e) (1) (c)

CS (No CARCS 5.05-06 4.0E-05 5.05-04 G)(j) (i) a) 5.55-04
available)

PORV (b) (b) (b) (b) NA (b) 1.01-03 8.45-06 1.013-03
(c () (f)

Pressurizer Heaters NA NA NA NA NA NA NA NA NA

Boratlon System NA NA NA NA NA NA NA 1.75-05 1.7E-05
_____kA (kL

Notes for Table 4.1-1

(a) Data extracted from Table 3-1 and 3-8 of Reference 7.
(b) System/Component is not required to avert core damage for this event.
(c) The frequency of challenging F&B is estimated as the product of the frequency of events that lead directly or indirectly to a loss of Main Feedwater (MFW and the probability of failing Auxiliary

Feedwater (AFW). Events that lead directly or indirectly to a loss of MFW include a total loss of MFW flow, excessive or partial loss of MFW flow, and Loss of Offsite Power (LOOP). Based on
information provided in Tables 3-1, 4-7 and 4.1 of Reference 2, the estimated frequency for the loss of MFW events defined herein is 5.035-01 per year. The AFW failure probability is 2.0E-03,
which is a bounding value for CE designed NSSSs. (See Table D-6 of Reference 19.) The estimated frequency of challenging F&B becomes 1.01E-03 per year.

(d) Components may be used as a backup mitigating component, however its risk importance is low in these sequences due to the high reliability of the primary component and the common
dependencies.

(e) Not all SGTR events require HPSI for event mitigation. Following SGTR, cooldown procedures will allow event mitigation via two charging pumps. The probability that two charging pumps
will be available for event mitigation is 0.99 (0.01 failure probability). Thus, the frequency of occurrence of an SGTR event requiring HPSI mitigation can be estimated as (SGTR initiating event
frequency) multiplied by (charging pump failure probability) - (0.007 per year) x (0.01) - 7.01-05 per year.

(f) This is taken as the product of the initiating event frequencybased on the limited set of transients for ATNVS and the failure probability of the RPS. The initiating event frequency is 1.4 per year.
Using a generic RPS failure probability of I.2E-5 per demand, the ATWS initiating event frequency becomes I.68E-5 per year. This frequency is rounded up to I .75-5 per year. PORVs may be
used to mitigate ATWS events and in a proceduralized manner to effect feed and bleed following a loss of FV events. Assume 50% of ATWS events require PORVs for event mitigation. ATWS
events that occur in MOC/EOC do not require PORVs.

(g) Based on the total of applicable initiating event frequencies.
(h) 5. IE-03 per year for plants with PORVs; 3. IE-03 per year for plants without PORVs.
(i) NA-Not applicable.
0) Containment heat removal is required to ensure sump cooling. Sump cooling is not required with these events as they may be mitigated using injection resources.
(k) The ATWS values from Table 3-8 of Reference 7 represent CDF due ATWS, rather than the initiating event frequency for ATWS. ATWS frequency is calculated as follows: ATWSr= IT x RPS -

1.4 x I .215- - I.68E-05 per year (value rounded up to 1.7E-05 per year).
(I) Based on one event for the operating period considered in Reference 7.
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Table 4.1-2: Time (hrs) (a) for an Unavailable System to Accumulate to an Incremental CDP of
L.OE-6

System/Component -Mean Challenge Time (hours) to Proposed CDP Risk for
Unavailable Frequency/(yer) reach CDP =10 4  AOT Proposed ICCDP

4 (hours) AOT (a)
SIT 5.0E-06 1752 24 1.37E-08 1.31E-08
LPSI 4.5E-05 195 24 1.23E-07 1__ .18E-07
HPSI: PWRw/ PORVs 5.1E-03 2 4 2.33E-06 1.75E-06
HPSI: PWR w/o PORVs 3.1 E-03 3 4 1.42E-06 1.06E-06
CS (no CARC available) 5.5E-04 16 12 7.53E-07 6.91E-07
PORV 1.OE-03 9 -8 9.22E-07 - 8.07E-07
Boration Systems 1.7E-05 516 - 24 4.66E-08 4.46E-08

Notes for Table 4.1-2

(a) Based on incremental time (AOT - 1 hr)
(b) The time is rounded up to the nearest hour.

The above table suggests that the SlTs, LPSI, and boration systems are clear candidates for having
alternative Required Actions in the Technical Specification. 'Changes to the HPSI, CS and PORV TSs
are also proposed.. The proposed incremental AOT risk for HPSI is greater than' the nominal goal of
1.OE-6. However, the infrequent entry into this condition (- once in a plant operating life) supports these
extensions as providing a low yearly risk increase of less than 5.0E-8, well within the guidelines of RG
1.174. The above changes will allow time for the operating staff to resolve the inoperabilities and hence
avert the risk associated with a unit shutdown.

The inability of a PORV to open can impact the outcome of the total loss of FW events and to a lesser
extent (assuming a 40 year residual operating life), Anticipated Transient without Scram (ATWS) events.
From Table 4.1-1 the likelihood of an event requiring feed and bleed action is on the order of 1 .OE-3 per
year. The likelihood of ATWS events requiring PORVs for event mitigation is much lower (- 8.4E-6).
Thus, the risk of core damage resulting from total unavailability of the PORVs'becomes 1.OE-3 per year.

This table also considers an AOT extension for the CSS when the CS is the only design basis heat
removal system. Without availability of the CS, long term pressure and temperature control cannot be
established. Furthermore, for CE designed NSSSs, sump cooling is accomplished via the use of heat
exchangers in the spray line. The inability to inject subccoled water into the containment could result in
a delayed failure of the ECCS system during its recirculation mode of operation and ultimately core
damage. -This condition was conservatively assumed to apply to all LOCAs.

The unavailability of the boration system affects post trip cooldown and ATWS mitigation. The
insertion of the control rods will typically ensure reactor shutdown. The boration systems provide
shutdown margin in the event of a stuck rod or failure of all CEAs to fully insert. Thus an inoperable
boration system may interfere with being able to maintain the reactor shutdown and plant cooldown to
cold shutdown. From an accident mitigative perspective, high pressure boration pathways impact ATWS
events. In this assessment, the relationship is conservatively treated by assuming that the incremental
core damage risk is 'the' same as the ATWS initiating event frequency. This significantly over estimates
the risk, since 'a portion of th'e ATWS events will proceed to core damage regardless of the availability of
this system.
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The change in core damage frequency is estimated using Equation 4-2.. It is assumed that the
inoperability for the above system/components would be an infrequent event that ranges between once
every three years to once every five years for any one rand system. This assumption is reasonable given
the occurrence of these typical events. These frequencies are not intended to be a prohibition on the use
of the proposed actions, but rather are cognitive of the infrequent nature of such failures. Using this
assumption and the ICCDP values from Table 4.1-2, the estimated ACDF for each system/component
is shown in Table 4.1-3.

Table 4.1-3: Potential Risk Impact of Proposed AOT on Change in Core
Damage Fre uencies

ACDF (per year)
SystemnComponent ICCDP

Unavailable I-ln-3 yr. Entry I-In-5 yr. Entry

SIT 1.31 E-08 4.38E-09 2.63E-09
LPSI 1.18E-07 3.94E-08 2.36E-08
1IPSI: PWRw/ PORVs 1.75E-06 5.82E-07 3.49E07
IIPSI: PWRNv/o PORVs 1.06E-06 3.54E-07 2.12E-07
CS (no CARC available) 6.9 1E-07 2.30E-07 1.38E-07
PORV 8.07E-07 2.66E-07 1.60E-07
Boration Systems 4.46E1.08 1.49E-08 8.93E-09

4.1.2 CDP estimates the unavailability of plant control equipment: Assessment of Risk
Contribution of the unavailability of Class lE Pressurizer Heaters

The pressurizer Technical Specification (3.4.9) includes requirements for two banks to have a minimum
pressurizer heater power and emergency power supply capability. It is the primary intent of the inclusion
of pressurizer heater requirements within the TS to ensure that long term subcooling will be maintained
during a loss of offsite power event. Pressurizer heaters are not considered in design basis accident
analyses and are not required to effect a post-accident plant cooldown (however, the cooldown will be
less controlled.)

Consequently pressurizer heaters do not have a significant role in the mitigation of core damage events.
However, these heaters are necessary to adequately control the RCS pressure during normal power
operation. In this assessment, it is assumed that the unavailability of the pressurizer heaters will increase
the potential for plant trip. The risk associated with this component unavailability was evaluated by
assuming that without pressurizer heaters, the RCS pressure will be controlled manually by other means
(i.e. charging and letdown, HPSI or RCS Heat Removal). The current methodology assumes that the
incremental risk of the unavailability of these systems is approximately:

ICCDP _ AIE x CDP I trip X
- 8760

Where ALE is the increase in reactor trip frequency due to the unavailability of the pressurizer heaters,
CDP |ip is the core damage probability for an associated trip, and AOT is the outage time for the heaters.

In this case, the unavailability of the Class I E pressurizer heaters is assumed to increase the plant trip
potential by 0.05 per day (a typical plant trip probability is normally about 1.5 per year or 0.004 per day).

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01) Page 16 of 72
August 2004



This is considered a conservative estimate in that many potential TS entries may not involve normal
pressurizer heater capability (e.g. some entries rnay be influenced by the status of the emergency power"
supply) and situations which result in increased difficulty in maintaining and controlling pressure would
directly result in plant shutdown. Given the availability of AFW and Emergency Diesel Generators, the
conditional core damage probability following a normal plant high/low pressure trip is - 6.OE-6 for a
representative CE designed PWR (Reference 18). Substituting a value of 5.0E-2 per day (18.3 per year)
for the assumed increase'in plant trip potential and a value of 6.OE-6 for CDP/trip in the'above
expression, the probability of the loss of all pressurizer heaters causing a core damage event is
approximately 3.0E-7 over a 24 hour period. Based on the incremental time of 23 hours (i.e., AOT-1),
the ICCDP value becomes 2.9E-07. The associated changes in core damage frequency for losing all
pressurizer heaters once-in-5 years and once-in-3 years are 5.8E-08 per year and 9.6E-08 per year,
respectively. Therefore, as RCS pressure can be controlled manually, the risk of extending the AOT to
24 hours is acceptably small. Such a condition might be expected if non-Class IE heaters are
operational. If plant pressure cannot be manually controlled, an orderly plant shutdown should be
initiated.

4.1.3 Comment on Uncertainty in CDPs

The preceding assessments utilized mean values of IEFs with a conservative assumption that system
challenges proceeded to core damage. That is, operator recovery and/or actions and the availability of
alternative mitigative systems are not credited. Overall, using the upper bound 9511 percentile value for
IEFs, as shown in Table 4.1-4, would increase the risk values presented in Table 4.1-2 by a factor of
approximately four or less.

Table 4.1-4 Initiating Event 95th % Upper Bound Frequencies

Initiating Event Mean IEF (per yr) 951b % Upper
Bound

Large LOCA 5.0E-06 l.OE-5
Medium LOCA - 4.0E-05 1.0E1-4
Small LOCA 5.0E-04 1 .OE-3
Steam Generator Tube 7.0E-03 - 1.4E-2
Rupture -
Anticipated Transient w/o 1.7E-05 2.5E-5
Scram -_:___ .,_.
Stuck Open PORV - 1.OE-3 3.9E-3
Stuck Open PSV 2.5E-3 : '.IE-2

III

A review of the above table'indicates thit the error factors for more risk significant'initiating events are
on the order of 2 to 4. The impact of these uncertainties on the'plant risk; (see'Table 4.2-4), demonstrates
that even at the upper bound IEF, the proposed'AOT does hot introduce a significant increase in plant
risk for the AOTs. This conclusion is further supported by the fact that system inoperability entries are
infrequent events and that capabilities to restore operability while "at power" 'will 'avert the risk of plant'
shutdown [(which is generally equivalent to the risk associated with AOT entry (see Section 4.5)].

. ..
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4.2 ASSESSMENT OF INCREMENTAL LARGE EARLY RELEASE PROBABILITY
RESULTING FROM AN INCREMENTAL INCREASE IN CORE DAMAGE

This section considers the impact of the recommended TS modifications in terms of their effect on the
Incremental Conditional Large Early Release Probability (ICLERP). The Large Early Release Frequency
(LERF) is defined as the frequency of those accidents leading to significant, unmitigated release of
radioactivity from containment in a time frame prior to effective evacuation of the close-in population,
such that there is a potential for early health effects. This includes events which lead to early
containment failure at or shortly after vessel breach, containment bypass events and loss of containment
isolation. A review of CE designed NSSSs indicates that early releases arise as a result of one of the
following classes of scenarios:

1. Containment Bypass Events

These events include interfacing system Loss of Coolant Accidents (LOCAs) and Steam
Generator Tube Ruptures (SGTRs) with a simultaneous loss of Steam Generator (SG) isolation
[e.g. stuck open Main Steam Safety Valves (MSSVs or ADVs)].

2. Severe Accidents Accompanied by Loss of Containment Isolation

These events include any severe accident in conjunction with an initially unisolated containment.

3. Containment Failure Associated with Energetic Events in the Containment

Events causing containment failure include those associated with the High-Pressure Melt
Ejection (HPME) phenomena (including Direct Containment Heating (DCH)) and hydrogen
conflagrations/detonations.

Of the three release categories, Category 1 tends to represent a large, early release of direct, unscrubbed
fission products to the environment. Category 2 events encompass a range of releases varying from early
to late. These releases may, or may not, be scrubbed. Category 3 events may result in a high-pressure
failure of the containment immediately upon, or a short time after, reactor vessel failure.

Level 2 analyses for CE designed NSSS plants indicate that post-accident operation of one containment
fan cooler or one containment spray train is sufficient to ensure containment integrity (Reference 8).
Thus, the design of the typical CE PWR has diverse and redundant components for use in post-accident
containment cooling.

The calculation of the ICLERP due to the limited duration unavailability of safety equipment may be
estimated by relating the role of the unavailable component with reference to its role in mitigating one or
more of the three categories of contributors to the large early release.

4.2.1 Discussion of the ICLERP Model

Incremental Conditional Large Early Release Probability (ICLERP) is a measure of the incremental risk
of significant radiation exposure associated with the specific system out of service for a period of time.
The ICLERP estimate consists of three parts: (1) challenge frequency (or core damage frequency), (2)
conditional probability of Large Early Release (LER) and (3) the exposure time.

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01) Page 18 of 72
August 2004



The contribution of incremental core damage frequency is established from Section 4.1. Bounding
estimates for ICLERP were developed by using a simplified LER event tree presented in Figure 4.2-1.
The LER event tree sums' the'incremental contributions from (a) containment bypass events (including
Inter-System LOCAs and induced SGTRs), (b) loss of containment isolation events, and (c) energetic
containment failures. ' '

LERF assessments are provided for at-power operation only.' The simplified LER event tree (See Figure
4.2-1) focuses on causes for, and interrelationships of, the containment large early release contributors
following an event which is adversely impacted by the unavailability of an accident mitigation system.
As discussed previously, the input into the LER event tree is the ICCDP. The fraction of ICCDP that
propagates into alarge early release event is established based on responses to the following events:

* Containment isolation
* 'High RCS pressure
* Secondary side'depressurization of the steam generator(s).
* Occurrence of thermally-induced SGTR.,
* Co'ntainmert failure due to RPV lower head failure.

In evaluating the LERF increases, it was conservatively assumed that all incremental core damage events
lead to high'pressure Reactor Coolant System (RCS) c6re 'damage states. 'It was also assumed that no
operatoractionsswere performed to depressurize the RCS prior to failure of the reactor vessel lower head.
The top events in the LER tree are described and modeled as follows:

Containment Isolated nCIn

This top event defines the state of containment integrity prior to the event. Large early fission product
releases 'could occur when a'severe accident occurs in conjunction with an initially unisolated
containment. 'Typically, these events are very'small 'contributors to the total containment failure
probability. The probability of c6ntainment isolation failure used in the PSAs for the CE designed NSSS
plants varies from I .OE-4 to approximately 3.OE-3. The upper limit of 3.0E-3 was selected as a bounding
value.

RCS Pressure - High (RCSH)

In this assessment, incremental core damage events leading t6 high RCS pressure are associated with the
inability to'establish Feed & Bleed cooling to the RCS. 'This affects a fraction of the Loss'of Feedwater`
(LOFW) and related initiating events and all ATWS events. Events where the mitigating equipment is
only used to respond to a LOCA will not have any incremental high pressure sequences, since LOCA
events are low and moderate p-ressuhr events and ECCS equipment cannot discharge into the high
pressure RCS. In this assessment,'all core' damage events associated with inoperability of PORVs or the
unavailability of the boron system are assumed to result in a high pressure core damage sequence
(RCSH =, 1). Analogously, contributions to the LOCA CDP increment LOCAs are not assumed to result
in high RCS measures (RCSH 0). ' ' - - '

Steam Generator Depressurized (SGD'

It is conservatively assumed that incremental core damage events that do not arise as a result of a LOCA
lead to a core melt condition at high RCS pressure. Therefore, the potential for these events becoming a
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large early release is dependent upon the ability to maintain the steam generator tubes intact and the
secondary side isolated. Both of these factors are reflected in the response to this query. Steam
generator depressurization is assumed to occur either via prior operator action or failure of a Main Steam
Safety Valve (MSSV) to close. The combined probability of Steam Generator (SG) depressurization has
been estimated for a typical CE designed PWR (see Reference 5) to be less than 0.1. Therefore this
parameter is set equal to 0.10.

The rmally-Induced SGTR Occurs (TI-SGTR)

Given a steam generator depressurization event, it is conservatively assumed that the probability that a
steam generator tube will fail prior to failure of another RCS component is 0.5. (This, factor is a
conservative representation of the failure probability and will be dependent on the SG design, age,
operating history, and time in cycle.) The assessment is bounding provided SG tubes meet their design
limits. Studies conducted by many researchers (see for example Reference 20) indicate that the
probability of steam generator tube failure reduces significantly if the SGs remain pressurized. For this
condition, the probability of thermally-induced SGTR is conservatively assumed to be 0.01.

Additional conservatism taken in the thermally-induced SGTR assessment includes neglecting the
potential for the challenged PSV/PORV to stick open and the neglect of any operator actions to
depressurize the RCS. Both of these factors can result in a significant reduction to the LERP. For
example, NRC assessments of PSV/PORV challenges during station blackout scenarios indicate a large
number (-35 water/two phase) challenges of the PSVs prior to core'uncovery. Such challenges have a
high (-14%) probability of failing the PSV, resulting in a potentially open valve (Reference 5).

RPV Lower Head Failure Results in Containment Failure (DCM)

Failure of the Reactor Pressure Vessel (RPV) lower head releases an energetic discharge of molten core
materials into the containment. A recent assessment of Direct Containment Heating (DCH) induced
containment threats performed by Sandia National Laboratories (Reference 6) concluded that the
Conditional Containment Failure Probability (CCFP) is less than 0.01 for Ft. Calhoun Station (FCS),
Palo Verde Nuclear Generating Station (PVNGS) 1, 2 &,3, St. Lucie (SL) 1 & 2 and Waterford Steam
Electric Station (WSES) 3. These calculations were based on an assessment of DCH induced pressure
loading and the plant specific fragility curves. Arkansas Nuclear One, Unit 2 (ANO-2), Millstone Point,
Unit 2 (MP2), Palisades and San Onofre Nuclear Generating Station (SONGS) Units 2 & 3 were assessed
to have CCFPs between 0.01 and 0.1. One plant failed the screening criterion established by the
Reference 6 methodology. This plant required additional analyses to resolve the DCH issue. After
considering the High Pressure Melt Ejection (HPME) probabilities given core damage for these'plants,
the Sandia assessment concluded that the CCFPs for all CE designed NSSSs would be approximately
0.01 or less, when considering thermally induced failure of RCS piping in advance of reactor vessel
lower head failure. Therefore, a CCFP of 0.01 due to HPME is selected and used as a bounding value for
the combined effects of RCS piping failure and HPME induced containment failure for all CE designed
NSSS plants.

Low pressure vessel failures and early hydrogen deflagration induced containment failures have been
neglected in this assessment as their conditional LERF impact is not significant for events where the
inoperability results in increased high pressure CD sequences and is < 1% for low pressure sequences.
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4.2.2 Supporting ICLERP Assumptions for ICLERP Quantification

Based on the above discussions, the following assumptions are made with respect to the ICLERP model:

1. The probability of containment isolation failure used in the PSAs for CE designed NSSS plants
- varies from 1.01E4 to approximately'3.OE-3. The upper limit (3.0E-3) was selected and used as a

bounding value in this report.

2. It is assumed that all the incremental core damage events arising from PORV or Boration system
-unavailabilities result in a high RCS pressure plant damage state (RCSHIGH ='1). Therefore,
the potential for these events becoming a large early release'is dependent upon the ability of the
RCS to maintain the steam generator tubes intact and for the'secondary side to be isolated.

3. Incremental core damage events resulting from LPSI or SIT unavailability results only in the
RCS pressure events (RCS HIGH = 0).

4. The High Pressure Safety Injection (HPSI) system is primarily used to mitigate moderate and low
pressure events. It is conservatively assumed that for plants with PORVs, 20% of the
incremental plant damage state categorized with HPSI system unavailability will be at high RCS
pressure.

5. It is assumed that 50% of the incremental core damage events resulting from a reactor trip
induced by the unavailability of the pressurizer heaters leads to high pressure plant damage.

6. When exposed to high-pressure core damage states, the probability of a steam generator tube
failing prior to failure of the RCS is conservatively assumed to be indeterminate (0.5). It is also
assumed that all TI-SGTRs are classified as large early releases.

7. A Conditional Containment Failure Probability (CCFP) of 0.01 due to High Pressure Melt
Ejection (HPME) is selected and used as a bounding value for the combined effects of RCS
piping failure and HPME induced containment failure for all CE designed NSSS plants. This is
based on a recent assessment performed by Sandia National Laboratories (Reference 6).

8. With the exception of a potential TI-SGTR event, it is assumed that no new bypass events are
created.

4.2.3 ICLERP Quantification

Estimates for ICLERPs were developed based on the conservative approach described above. This
approach sums the incremental LER contributors identified in the simplified LER event tree shown in
Figure 4.2-1 (System/Component specific trees are included in Appendix B). Accordingly, the ICLERP
is estimated by multiplying the incremental contributors to large early release with the associated ICCDP
for the proposed AOT. The incremental contributors to a large early release are identified in Figure 4.2-1
as event tree scenarios LERP-l through LERP-5. A summary description for each of these scenarios is:

LERP- 1: This incremental contributor to large early release involves incremental core damage
probability followed by an isolated containment, a depressurized steam generator due
to stuck open MSSV and TI-SGTR.
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LERP- 2: This incremental contributor to large early release involves incremental core damage
probability followed by an isolated containment, a depressurized steam generator due
to a stuck open MSSV, steam generator tubes intact and RPME failure of the
containment.

LERP- 3: This incremental contributor to large early release involves incremental core damage
probability followed by an isolated containment, pressurized steam generators and TI-
SGTR.

LERP- 4: This incremental contributor to large early release involves incremental core damage
probability followed by an isolated containment, pressurized steam generators with
tubes intact and HPME failure of the containment.

LERP- 5: This incremental contributor to large early release involves incremental core damage
probability followed by failure to isolate the containment.
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The simplified LER event tree (Figure 4.2-1) was quantified for each of the systems for a normalized
ICCDP. Refer to Appendix B for the values used in the quantification of each system. The results of the
quantification are presented in Table 4.2-la. The conditional probability for each of the LERP scenarios
is provided along with the sum of the LERP contributions for each system. The total LERP was
multiplied by the CCDP taken from Table 4.1-2 for the proposed AOT to arrive at the CLERP for the
proposed AOT change.

Table 4.2-la: CLERP Estimates Due to the Unavailability of Selected Components

System I Proposed CDP per LERP I through 5 (from Figure 4.2-1) Total Total
Component AOT Proposed LERP CLERP

(hours) AOT (Note 2) per AOT

(from Table LERP-1 LERP-2 LERP-3 LERP-4 LERP-5
4.1-2)

SIT 24 137E-8 0 0 0 0 3.02-3 3.02-3 4.1E-11

LPSI 24 1.23E-7 0 0 0 0 3.02-3 3.021-3 3.7E-10

HIPSI (plants 4 2.33E-6 I.OE-2 1.11E4 1.82-3 2.02-3 3.02-3 1.71-2 4.0E8
w/PORV)

lIPS! (plants 4 1.42E-6 1.0-22 1.1234 1.8E-3 2.02-3 3.0-23 1.72.2 A4E-8
wlo PORV)

CS 12 7.53E-7 1.02-2 1.11e4 1.81-3 2.02-3 3.OE-3 1.7E-2 13E-8

(Note 3)

PORV 24 9.222-7 5.01-2 5.5E4 9.0E-3 9.8E-3 3.02-3 7.22-2 6.72-8

Boration 24 4.66E8 5.0E-2 5.5E4 9.0E-3 9.8H-3 3.02-3 7.22-2 3.42-9
Systems

Pressurizer 24 3.00E-7 2.5E-2 2.7E-4 4.5E-3 4.9-3 3.0E-3 3.82-2 1.1E-8
Heaters

(Note 1)

Notes for Table 4.2-1 a

(I) See Section 4.1.2
(2) CLERP is defined as the conditional probability that a LER will occur following a core damage event.
(3) CARCS unavailable

The ICLERP associated with the proposed AOT for each system/component declared inoperable (and
non functional) can be estimated using the following expression.

ICLERP = ICCDP x LERP (Eqn: 4-3)

where:

ICCDP = Incremental Conditional Core Damage Probability
LERP = Large Early Release Probability

The change in LERF (i.e., ALERF) for each system/component can be obtained by multiplying the
ICLERP value by the yearly frequency that the system/component is expected to be inoperable (and non
functional). The change can be expressed as follows:
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ALERF ='ICLERP x f ' (Eqn: 44)

where:

ALERF = Change in large early" release frequency (per year)
ICLERP = Incremental change in large early release probability
f - Frequency (per year) of system/component declared inoperable

Using Equations 4-3 and 4-4, the risk measures associated with ICLERP and ALERF are summarized in
Table 4.2-lb for each system/component. Similar to ACDF, the yearly frequency an inoperable
system/component (and nonfunctional) is assumed to be infrequent (e.g. ranges between 1-in-3 years'to
1-in-5 years).

- ; Table 4.2-lb' Large Early Release Risk Impact

ALERF (per year)
System/Component ICCDP LERP ICLERP

Unavailable 1-in-3 yr. 1-In-5 yr.
, Entry Entry

SIT 1.31E-08 3.00E-03 3.94E-l1 1.31E-11 7.88E-12
LPSI 1.18E-07 3.00E-03 3.54E-10 1.18E-10 7.09E-1 I
HPSI: PWRw/ PORVs 1.75E-06 1.68E-02 2.94E-08 9.81E-09 5.89E-09
HPSI: PWRw/o PORVs 1.06E-06 -1.68E-02' 1.79E-08 5.96E-09 3.58E-09
CS (no CARC available) 6.91E-07 1.68E-02 1.16E-08' '3.88E-09 2.33E-09
PORV 8.07E-07 7.22E-02 5.83E-08 1.94E-08 1.17E-08
Boration Systems 4.46E-08 7.22E-02 3.22E-09 1.07E-09 6.45E-10
Pressurizer Heaters 2.88E-07 3.76E-02 1.08E-08 3.61E-09 2.16E-09

4.2.4 Incremental Conditional LERP Sensitivity Studies -.

This section presents the results of four sensitivity studies.- Three of the four cases involve key
parameters in the assessment of the Large Early Release Probability. These parameters are: (a) the
probability that a TI-SGTR will occur in advance of another RCS structural failure, (b) bounding
assessment of TI-SGTR, and (c) the probability that the MSSV will fail open, depressurizing one steam
generator. These parameters were selected for'the sensitivity study since the TI-SGTR is a dominant
LERP contributor. The fourth sensitivity case involves the risk impact associated with utilizing bounding
frequencies for event initiators.

(a) Thermally-Induced SGTR occurs in Advance of Another RCS Structural Failure (TI-SGTR)

A thermally-induced SGTR depends on the steam generator design, age, operating history and the time in
cycle. Each factor or combination of factors may influence the likelihood of large early releases. In this
evaluation, a conservative probability of 0.5 was assumed for failure of a steam generator tube prior to
the failure of another RCS structural component (e.g. hot leg or surge line). The 50% SGTR failure
probability was based on a severely degraded steam generator. This value also reflects analytical
uncertainties which result in inconsistent predictions of this phenomenon. To address this uncertainty, a
sensitivity evaluation was performed to determine the impact of variations in TI-SGTR on the large early
release probability. This sensitivity involved varying the probability of TI-SGTR from 0.4 and 0.6 and
then requantifying the simplified LER event tree to estimate the normalized LERPs for each system.
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Variations in the probability for TI-SGTR affect the probabilities of large early scenarios LERP-I and
LERP-2 (See Figure 4.2-1) for all CE designed NSSS plants. All of the other probabilities for the
remaining large early scenarios are unaffected. The results of this sensitivity evaluation are summarized
in Table 4.2-2a. This scenario results in an inadvertent plant trip which has a small probability of leading
to a core damage condition. The resulting plant damage state is assumed to be high pressure 50% of the
time.

Table 4.2-2a: Sensitivity Results for Incremental Conditional Large Early Release Probability:
TI-SGTR Probability

INOPERABLE TI-SGTR , LERP-1 LERP-2 LERP-3 LERP-4 LERP-5 Total
COMPONENT Probability LERP

Pressurizer 0.60') 2.99E-02 2.19E-04 4.49E-03 4.94E-03 3.OOE-03 4.26E-02
IHeaters 0.5 2.49E-2 2.74E-4 4.49E-3 4.94E-3 3.OOE-3 3.76E-2

0.4(t) 1l.99E-02 3.29E-04 4.49E-03 4.94E-03 3.OOE-03 3.27E-02

Note for Table 4.2-2a:
1. A bounding value of 0.01 is used in the calculations for Conditional Containment Failure Probability (CCFP)

due to IIPME.

Using the thermally-induced SGTR probability of 0.5 as the base case, the results in Table 4.2-la'
indicate that the normalized CLERP increases approximately linearly as the thermally-induced SGTR
probability increases.

(b) Bounding Assessment of Thermally-Induced SGTR

A bounding case was also performed to assess the impact of LERP contributors. For this case, it was
assumed that a thermally-induced SGTR occurred. It was also assumed that containment isolation was
much less likely to occur, and a containment isolation failure probability of 0.01 was used. The
probability of a dry (depressurized) steam generator is assumed to be as high as 0.3. This value is in the
same range as the 0.27 value that was used in NUREG-1 150. The results of this bounding evaluation are
presented in Table 4.2-2b.
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Table 4.2-2b: Bounding Estimates Given Tl-SGTR

System!
Component Unavailability LERP-1 LERP-2 LERP-3 LERP-4 LERP-5 Total LERP

SIT .' O.OOE+00 0.OOE+0O O.OOE+'00 0.OOE+0O 1.00-02 -l.OOE-02
LPSI - 0.00+00 O.OOE+00 0.OOE+O0 0.OOE+O0 1.OOE-02 -l.OOE-02,
HPSI (Plants W/PORVs) 5.94E-02 0.0OE+00 1.39E-03 1.52E-03 1.00-02 * 7.23E-02
HPSI Plants (w/o PORVs) 5.94E-02 0.OOE+00 1.39E-03 1.52E-03 1I.OOE-02 -,7.23E-02
CS 5.94E-02 O.OOE+,00 1.39E-03 1.52E-03 1.00-02 , 7.23E-02
PORV ' 2.97E-0 O.OOE+00 6.93E-03 7.62E-03 11.OOE-02 3.22E-01
Boration System 2.97E-01 0.OOE+00 6.93E-03 - 7.62E-03 11.OOE-02 -3.22E-01

Pressurizer Heaters 1.49E-01 O.OOE+00 3.47E-03 3.81 E-03 l.OOE-02 ,1.66E-OI

Table 4.2-2b shows that the bounding value for total LERP is 3.22E-1. This value is attributed to the
PORVs being unavailable. Combining the ICCDP from Table 4.1-2 and the total LERP from Table 4.2-
2b for the PORVs being unavailable produces a bounding ICLERP of 2.60E-7. If the PORVs are
declared inoperable once every three years or once every five years, the corresponding ALERFs are
8.65E-08 per year and'5.20E-08 per year, respectively. The'risk impact for bounding estimates for each
system/conponent given a TI-SGTR is summarized in Table'4.2-2c.

Table 4.2-2c Risk Impact for Bounding Estimates Given TI-SGTR

'ACDF (per year) - ALERF (per year)
System/Component ICCDP LERP ICLERP

Unavailable l-In-3 yr. 1-In-5 yr. I-In-3 yr.. I-In-5 yr.
Entry Entry ' Entry. Entry

SIT, 1.31 E-08 4.38E-09 2.63E-09 1.002-02 1.31E-10 4.38E-11 - 2.63E-1 I
LPSI 1.18E-07, :3.94E-08 2.36E-08 1.002-02 1.18E-09' 3.94E-10 2.36E-10
HPSI: PWRiv/ PORVs 1.75E-06 5.82E-07 |-3.49E-07 7.23E-02 1;26E-07 4.21E-08 2.53E-08
HPSI: PWR w/o PORVs 1.06E-06 3.54E-07 ,2.12E-07, 7.23E-02' 7.682-08 2.56E-08 1.542-08
CS (no CARC available) 6.91 E-07 2.30E-07 1.382-07 :7.23E-02 4.99E-08 1.662-08 9.99E-09
PORV 8.07E-07 2.69E-07 1.602-07 3.222-01 2.60E-07 8.65E-08 5.19E-08
Boration Systems 4.46E-08 ' 1.49E-08 8.93E-09 3.22E-01 '.44E-08 4.78E-09 2.87E-09
Pressurizer Heaters 2.88E-07' 9.58E-08 5.75E-08 1.662-01 4.77E-08 1.59E-08 9.53E-09

(c) Steam' Generator Depressurized (SGD -

The potential for core damage events'at high RCS pressure becoming a large 6arly release is dependent
upon the ability to maintain the steam 'generator tubes intact'and the secondary side isolated. In this
evaluation, a probability of 0.1 was conserva'tively assumed to bound the probability of one or more
MSSVs failing to'close. A sensitivity evaluation was also performed on this parameter to determine the
impact on the large early release due to the changes in the probability of a MSSV to close. This study
involved varying the probability of a MSSV failing open from 0.05 to 0.2 and then requantifying the
simplified LER event tree for a representative event and estimating the normalized LERP. Variations of
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the probability for a MSSV failing open affect the probabilities of large early scenarios LERP-1 through
LERP-4 (See Figure 4.2-1). The probability of large early release scenario LERP-5 (containment
isolation) is not affected. The results of this sensitivity evaluation are summarized in Table 4.2-3.

Table 4.2-3: Sensitivity Results for a MSSV Failing Open:
Core Damage Event Resulting from a Plant Trip Following the Unavailability of Pressurizer Heaters

MSSV FailureProbailu LERP-1 LERP-2 LERP-3 LERP-4 LERP-5 Total LERP

0.050 1.252-02 1.37E-04 4.742-03 5.21 E-03 3.OOE-03 2.55E-02
0.075 1.87E-02 2.06E-04 4.61 E-03 5.07E-03 3.002-03 3.162-02
0.100 2.49E-02 2.74E-04 4.49E-03 4.94E-03 3.00E-03 3.76E-02
0.125 3.12E-02 3.431-04 4.36E-03 4.80E-03 3.GOE-03 4.37E-02
0.150 3.74E-02 4.1 1 E-04 4.24E-03: 4.66E-03 3.00E-03 4.97E-02
0.175 4.36E-02 - 4.80E-04 4.1 1 E-03 4.52E-03 3.00E-03 5.57E-02
0.200 4.99E-02 5.48E-04 3.99E-03 4.39E-03 3.00E-03 6.18E-02

Notes for Table 4.2-3
1. A bounding value of 0.01 is used in the calculations for CCFP due to IIPME.

Using the MSSV failure probability of 0.1 as the base case, the results in Table 4.2-3 indicate that the
normalized LERP increases as the MSSV failure probability increases. While ICLERP is sensitive to
variations in SGD, the nominal value selected for the assessment provides a conservative basis for the
assignment of risks associated with these TS changes and the impact is relatively linear.

(d) Risk Impact Associated with Bounding (95"h %) Initiating Event Freauencies

The initiating event frequencies contributing to the overall challenge frequency or CDF for each
system/component were statistically combined. Each initiating event frequency was assumed to be log-
normally distributed. The 95t' % upper bound challenge frequency obtained for each system/component
is provided in Table 4.24. The corresponding ICCDP values for the proposed AOT are also provided in
this table. The risk impact as measured in terms of CDF and LERF is summarized in Table 4.2-5. The
yearly frequency of an inoperable system/component (and non functional) is assumed to range between
once-in-3 years to once-in-5 years per plant. For purposes of assessment, this frequency range was
applied to all systems evaluated in the report.

Table 4.2-4: System/Component 95"' % Upper Bound ICCDPs

9 5 'h Upper Bound
System/Component Proposed Frequency (per year) ICCDP

Unavailable AOT (hours)
SIT 24 1.00-05 2.63E-08
LPSI 24 1.102-04 2.89E-07
HPSI: PWRw/ PORVs 4 1.40E-02 4.79E-06
HPSI: PWR w/o PORVs 4 9.60E-03 3.29E-06
CS (no CARC available) 12 1.IOE-03 1.38E-06
PORV 8 2.50E-03 2.00E-06
Boration Systems 24 2.50E-05 6.56E-08
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Table 4.2-5: Summary of the Risk Impact for 95"' % Bounding Frequencies

ACDF (per year) ALERF (per year)
SystenilConiponent ICCDP LERP ICLERP

Unavailable 1-In-3 yr. 1-In-5 yr. I-In-3 yr. 1-In-5 yr.
Entry Entry Entry Entry

SIT 2.63E-08 8.75E-09: -5.25E-09 3.00E-03 7.88E-1I 2.63E-1I 1.58E-ll
LPSI 2.89E-07 9.63E-08 5.78E-08 3.00E-03 8.66E-10 2.89E-10 1.73E-10
HPSI: PWRw/ PORVs 4.79E-06 1.60E-06 9.59E-07 1.68E-02 8.08E-08 2.69E-08 1.62E-08
HPSI: PWR w/o . 3.29E-06 1.lOE-06 6.58E-07 1.68E-02 5.54E-08 1.85E-08, 1.1lE-08
PORVsW . _ . . , . ... . !.

CS (no CARC available) 1.38E-06 4.60E-07 2.76E-07 1.68E-02 2.33E-08 7.76E-09 .4.65E1-09
PORV 2.00E-06 6.66E-07 4.00E-07 .7.22E-02 1.44E-07 4.81 E-08 2.89E-08
Bo'ration Systems 6.56E-08 2.19E-08 1.31 E-08 7.22E-02 4.74E-09 1.58E-09 9.48E-10

Final Comments

It should be noted that the ICLERP values presented in Table 4.2-lb are Founded by the ICCDP
associated with each event. Using an ICLERP goal of I.OE-7 (Reference 1), the ICLERP goal is'satisfied
for the proposed AOT extensions. The unavailability of HPSI will impact primarily lowv pressure states
and result in an impact in'LERP that is dominated by Intersystem Loss of Coolant Accidents and low'
pressure vessel failures and early hydrogen deflagration (not considered). The' impact of these 'events is
considered small and would result in a combined LERP of < 0.01.

4.3 ASSESSMENT OF INCREMENTAL LARGE EARLY RELEASE PROBABILITY FOR
CONDITIONS WHERE A LARGE EARLY RELEASE MITIGATING SYSTEM IS
UNAVAILABLE

This section evaluates the LERP for instances where the primary imp act of component unavailability is
to downgrade the ability of the plant to prevent a core damage event'from proceeding 'to i large early
release. An example component in this category is the containment.' Since large early releases are not
impacted by incremental changes in containment leakage, the primary risks to ensuring the containment
integrity, from a LERP perspective, result from a gross opening in the containment (such as a stuck open
purge valve(s)) or structural anomalies' which would significantly decrease the capability of containment
to withstand a severe challenge.

The LERP impact of the inoperability of this component/system is established by assuming that when a
system such as this is non-functional, all core damage events will proceed to a large early release. Based
on RG 1.174 (Reference 1), the goal for incremental changes in LERP is that the chang6 should result in
a risk increase less than 1.0E-7. Since the core damage frequency (internal plus external events) is less
than 1.01E-4 per year for typical PWRs (See Reference 8); the minimum time required to accumulate the
risk goal target of 1.0E-7 may be calculated as:

ICLERP = (CDF) ,- .
8760 .'

. - ... I 4 .

A risk-informed AOT for containment inoperability may be established by solving for AT as follows:
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AT = [ICLERPJ,,, / (CDF)I * 8760
= 1.0E-7/1.OE4 x 8760
-9 hrs

This risk-informed assessment supports an AOT for containment inoperability of 8 hours.

4.4 ASSESSMENT OF OTHER DESIGN BASIS SYSTEMS

This section considers the impact of the AOT extensions on the plant when the system inoperability
impacts neither core damage nor large early release probabilities. These systems can have a variety of
functions. Availability of such equipment is typically required to meet design basis dose assessments, or
support the equipment 4ualification envelope that provides protection to the containment for negative
pressure events. The systems captured in this category include:

* Iodine Cleanup System (ICS)
* HVAC and Filtration Envelope
* Shield Building Emergency Air Cleanup System (EACS)
* Control Room Emergency Air Cleanup System (CREACS)
* Control Room Emergency Air Temperature Control System (CREATCS)
* Penetration Room Emergency Air Cleanup System (PREACS)
* ECCS Penetration Room Emergency Air Cleanup System (ECCS PREACS)
* Containment Spray System (CSS)

An assessment of the impact of the unavailability of these systems is presented below. A summary of the
risk-informed AOTs is presented in Table 4.4-1.

4.4.1 HVAC and Filtration Envelop and ICS

The determination of these AOTs is based on the concept that equipment/function inoperability is
acceptable provided that the potential for challenging the equipment in this category during the proposed
AOT is acceptably low (incremental system challenge of less than 1.OE-6). That is,

Incremental System Challenge = (CDF)T

where the CDF is assumed to be equivalent to the significant containment radiation release frequency.

Using this method, the risk-informed AOTs for the ICS and components of the HVAC and filtration
envelope (with the exception of the ECCS PREACS) can be established by assurming that they will be
challenged during all core damage events (approximately 1 .OE-4 per year). The resulting AOT for these
systems and components is 87 hours (See Table 4.4-1).

The ECCS PREACS is assumed to be challenged for all large and medium LOCAs (4.5E-5 per year).
The challenge was limited to these events since recirculation cooling is generally not needed for the
higher frequency smaller LOCA breaks. Using the nominal LOCA frequency, the resulting AOT for the
ECCS PREACS is 195 hours (See Table 4.4-1).
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Table 4.4-1: Summary of Recommended AOTs based on Limiting Challenge Probability to less than 1.0E-6

System" Proposed AOT for Challenge System Challenge Time Required to
Inoperable System Frequency Probability for Extended -Reach 104

(hrs) (per year) Entry Into Proposed AOT Challenge
Probability (hrs)

Iodine Cleanup 24 1.0E-4 + 2.7E-7 87
System

Shield Bldg. 24 1.0EA + 2.7E-7 87
E A C S_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CR EACSIEATCS 24 1.01E-4 + 2.7E-7 87

PREACS - 24 1.0E-4 +- 2.7E-7 87

ECCS-PREACS 24 4.5E-5 + 2.7E-7 195
CS" 72 1.OE14 + ' 8. lE-7 87

+ Representative Bounding Estimate of Total Core Danage Frequency.
* Both trains inoperable
# With CARC operable - '

4.5 TRANSITION RISK CONSIDERATIONS

There is an"at power" increase in risk associated with any given AOT extension. This in'crease may be
negligible or significant. A complete approach t'6 assessing' the change in' risk accounts for the effects of
avoided shutdown, or "transition risk." Transition risk represents the risk asso6iated with changing the
operating mode of a PWR from its nominal full power operating state to a lower shutdown mode
following'equipment inoperability. Transition 'risk is 'of interest in understanding the tradeoff between
shutting down the plant and restoring 'the affected systems/components to operable status while the Plant
remained at power. When establishing a risk decision making process consistent with Regulatory Guides
1.174 and 1.177, the risk of transitioning from "at power" to a shutdown mode can be balanced against
the risk of continued operation and performing corrective maintenance.

Plant transitions expose the plant to additional'operational risk. 'This risk is typically accumulated in a'
short'time frame; ' The increased risk from plant transition arises from the impa'ct of the plant transition
on increased plant trip and loss of power event freunieeinc~i~s, and by errors occurring during valve and
system realignments required by some transitions. Common plant transitions are from full power to the
shutdown modes. The risk of transitioning a plant from full power to Mode 4 with Auxiliary Feedwater
(AFW) in service have been estimated to be on the order of 1 .OE-6 for an uncomplicated shutdown (See
for example, Reference 8).

In addition to the transition risk from power to a shutdown mode, transitions between shutdown modes
and between operating configurations are also important. Based on a review of shutdown procedures, the
transition risk from Mode 3 to Mode 4 as it affects AFW is relatively transparent and is judged to be low.
However, entering SDC creates additional risks which are associated with the reconfiguration of the
RCS. The additional risk is dominated by inventory loss events associated with misalignment of valves
during entry into SDC or a Low Temperature Overpressure Protection (LTOP) relief valve lifting. These
events are generally of short duration, and are important during the initial alignment of SDC. Due to the
lower decay heat at shutdown, the ICCDP associated with these events is on the order of 1.00E-6.
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As long as the incremental "at power" risk is low (i.e. having a ICCDP -. OE-6 or less), avoidance of a
plant transition will likely offset any accumulated "at power" risk. In any event, use of the Regulatory
Guidance (RGs 1.174 and 1.177) and acknowledging the low potential for TS entry ensures that the
accumulated risks due to these proposed TS modifications is negligible.

4.6 END STATES AND SHUTDOWN RISKS

The current effort is directed towards establishing an Action for conditions where a system function is
lost. In most of these instances the current TS either requires a Mode 5 end state or entry into LCO 3.0.3
which also results in a Mode 5 end state.

Reference 5 discusses the risk associated with the various shutdown modes for CE designed NSSSs. The
assessment concluded that for shutdowns of short duration, Mode 4 (hot shutdown) is the lowest risk
shutdown mode when the Auxiliary Feedwater (AFW) system is operational. This lower risk is a
combined result of the increased'redundancy and diversity of equipment available for core heat removal.
That is, while in Mode 4, decay heat removal may be established via turbine or motor driven AFW
pumps3 or via the Shutdown Cooling system (SDC). It is therefore 'recotmended that when a Mode 4
end state does not presently exist, the Mode 4 end state replace the current (Mode 5, cold shutdown) end
state for most of the Technical Specifications considered in this report. In addition, the Mode 4
shutdown end state on AFW minimized plant configuration changes and associated transitional risks.

In a few instances the recommended end state is not changed (retained as Mode 5) or changed to Mode 3.
The specific bases for the end state recommendations are presented in TS specific discussions of Section
5. A discussion of the basis for not requiring a Mode 5 end state is discussed in response to question 11
of the request for additional information (Reference 21).

The times recommended for Mode 3 or Mode 4 transitions are consistent with those contained in
NUREG-1432 (Reference 3). That is, Mode 1 to Mode 3 transitions should be completed in 6 hours, and
Mode I to Mode 4 transitions should be completed in 12 hours.

4.7 MIAINTENANCE RULE

The risk associated with implementation of these proposed TS changes will be managed in accordance
with the provisions set forth in 10 CFR 50.65(a)(4) and Regulatory Guide 1.182. This will assure proper
plant configuration control during entry into these LCOs.

3 Ft. Calhoun Station also has a diesel driven AFW pump.
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5.0 SYSTEM EVALUATION
.A .

... . .. - 1 .. .

This section provides a summary of the basis for the change of each of the risk-informed TS end state
changes proposed. The format of each of the subsequent subsections will be as follows:

i) Description
ii) Plant Applicability
iii) Limiting Condition for Operation
iv) Licensing Basis for LCO
v)' Condition Requiring Entry into a Shutdown Action Statement;
vi) 'Proposed Modification to Actions
vii) Basis for Proposed Change
viii) Defense-in-Depth Considerations
is1 Tipr 2 PRe.ctptin c

r

Since the TS changes being proposed generally are associated with the inoperability of an entire system'
(or unavailability of a given function) defense-in-depth is not maintained in the sense of assuming,
equipment redundancy. Instead, public safety is maintained by ensuring public risk is acceptably low and
by providing an opportunity to repair the equipment during power operations thereby potentially avoiding
the additional risk of plant transitions.

This section provides an integrated discussion of the risk and deterministic issues, focusing on specific
technical specifications. Risk assessments presented in the following sections are quantified in Section
4.

In establishing the modified TS Actions (AOTs/CTs) it was tacitly assumed that: '

* The purpose of the Action is to complete a short duration repair of the inoperable
system/component.

* When a Mode 4 end state is recommended, the AFW system is not impaired.
Mode 5 end states are supported by a fully functional shutdown cooling system.

* Times for end state entry are as follows: ' "'.

o Transitions from Mode 1 to Mode 3 are required to be less than 6 hours.
o Transitions from Mode I to Mode 4 are required to be less than 12 hours.

The proposed AOTs provide the operating staff additional time to restore system/component operability
while the plant remains at power. Expeditious restoration of operability "at power" reduces the overall
risk of plant'operation. Specifically, the extended AOTs allow additional time for the'plant staff to
restore system/components to operability and take appropriate corrective actions while the plant remains'
at power. This could avoid risks associated with unnecessary plant transitions.

The requirement for an immediate (1 hour) shutdown is based on the philosophy that inoperability-of the,
containment is a violation of the plant design basis and a shutdown is w'arranted. The selection'of 1 hour
was chosen as a sufrogate for immiediately and that shutdown plans can be effected is that time frame.:
The goal was to place the plant in a condition where the health and safety of the public could be better
assured. However, no specific risk assessments were performed to determine the 1 hour AOT. The AOT
extensions proposed in this report have the same goal, but are "risk-informed" in that in establishing the
AOT, the risk of continued plant operation, as well as the risks introduced by a plant shutdown are
considered. When considering plant risk, it is often risk beneficial to allow restoration of
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system/components inoperability "at power" rather than to initiate a 1 hour shutdown. That is, the
extended AOTs, as proposed, meet the intent of the initial one hour shutdoWn by providing AOTs based
on risk insights. Furthermore, should a shutdown be required, Mode 4 is an acceptably safe end state
(See Reference 4).

5.1 STANDBY SAFETY SYSTEMS

5.1.1 LCO 3.1.9 - Boration Systems - Operating

The boration systems are required to ensure that adequate shutdown reactivity margin exists to bring the
plant to cold shutdown with the most reactive Control Element Assembly (CEA) not fully inseirted and
the decay of all xenon poison. The systems are also intended tod mitigate possible return to power
scenarios following a Main Steam Line Break (MSLB) and to mitigate ATWS events. Boration systems
are not included in NUREG-1432, since it does not satisfy any of the 10 CFR 50.36 criteria. TS 3.1.9
and non-ISTS plants TS require that boration systems are operable during the modes of applicability.
Two boration paths that are to operable are: (1) the Refueling Water Storage Tank (RWST) and its flow
path to the charging pumps, and (2) one or both Boric Acid Makeup (BAMU) tanks with their respective
flow paths to the charging pumps.

Plant Applicability

ANO-2, Millstone 2, SONGS 2 & 3, St Lucie 1 & 2, Waterford 3

Limiting Condition for Operation (LCO)

Default entry into LCO 3.0.3 when both boration paths are unavailable in Modes 1, 2, 3 & 4.

Licensing Basis for LCO

The boration systems are required to ensure that adequate Shutdown Margin (SDM) exists to bring the
plant to Mode 5 (cold shutdown) with the most reactive CEA stuck out and the decay of all xenon poison.
The systems are also intended to mitigate possible return to power scenarios following an MSLB or
Reactor Coolant Pump restart. Boration systems are also necessary to ensure power reduction during a
ATWS events.

Condition Requiring Entry into a Shutdown Action Statement

Both boration paths inoperable, as follows: 1) the RWST and its flowpath to the charging pumps, and 2)
both BAMU tanks with their respective flowpaths to the charging pumps.

Proposed Modification to Actions

Increase the time available to take action to restore one boration flow path to operable status to 24 hours
for the cases in which both boration paths are inoperable, and allow Mode 3 as the final end state for
conditions where the boric acid source tank volume, temperature or concentration are out of limits.
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Basis for Proposed Change

The boration system provides the normal means to establish Shutdown Margin (SDM) and RCS boration
as RCS temperature is reduced. However, from a core damage perspective, the risk importance of the:
boration system is low. For example in the SONGs Probabilistic Risk Assessments (PRA), Chemical and
Volume Control System injection function is modeled only for small-small LOCA, SGTR and ATWS.
The impact of charging flow on LOCAs and SGTRs is small, since both types of initiating events may be
effectively mitigated via HPSI. However, HPSI is not an effective backup for ATWS events since
ATWS events will rapidly repressurize above the HPSI shutoff head.

If it is assumed that the plant can shutdown with both boration pathways unavailable, then the risk
increase associated with providing an AOT of 24 hours is computed based upon the risk increase

-Tesulting from the inability of the plant to mitigate ATWS events during the time interval the boration
-systems are unavailable. This risk assessment approach is consistent with results of the SONGS PSA
which indicate that the risk increase is dominated by a turbine trip-induced ATWS. For a Mode I
system inoperability, the increase in core damage probability is'about 4.5E-8, which is an acceptably
small increase (See Section in 4.1). In shutdown modes, ATWS events are precluded and the associated
risk is negligible.

The risk impact of boration system unavailability during this interval is low. HPSI subsystem availability
will minimize the impact of an inoperable boration system for non-ATWS events.

ICLERP results associated with this extended AOT are established in Section 4.2. Conservatively,
assuming that all incremental core damage events proceed to high pressure core damage states, the
ICLERP is 3.2E-9. Even then, the resulting ICLERP is well below the RG 1.177 incremental risk
(ICLERP) goal 5.0E-8 for a TS change.

A Mode 3 end state is recommended for conditions where the tank contents are out of limits, as entry into
Mode 3 will further reduce (or eliminate) the risk impact of boron system unavailability and further'mode
changes are complicated by lack of boration capability during plant cooldown. Maintaining the plant in
this mode also eliminates concurrent transient risk associated with plant mode changes.

Defense-in-Depth Consideration - ;

In the event that a loss of redundancy of charging pumps occurs, the impact on plant risk will be very
small since boration (and injection) may be provided by other injection equipment (e.g. HPSI pumps) for
many events. Therefore, the availability of HPSI during this interval ensures the plant Defense in Depth'
is maintained. During operational periods when the Moderator Temperature Coefficient (MTC) < O,'the
Mode 3 end state is also the end state with the least boration demand. It should further be noted that
from a shutdown margin perspective, that when MTC is negative, increased boration is required at lower
temperatures. For plant conditions with a negative MTC, at similar boron concentration levels, Mode 3
should have greater SDM than Mode 4. Either mode would have greater shutdown margin than Mode 5.

Tier 2 Restrictions

None.
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5.1.2 (ISTS) LCO 3.4.9 - Pressurizer Heaters

The pressurizer provides a point in the RCS where the liquid and vapor water phases are maintained in
equilibrium under saturated conditions for pressure control purposes to prevent bulk boiling in the
remainder of the RCS. The pressure control components addressed by this LCO include the pressurizer,
the required groups of heaters and their controls and the Class I E power supplies. The liquid to vapor
interface exists to permit RCS pressure control, using the sprays and heaters during normal operation and
in response to anticipated design basis transients.

The unavailability of the Class IE pressurizer heaters covered by this TS may complicate steady state
plant pressure control and may increase the potential of an unplanned reactor trip.

Class I E powered pressurizer heaters are used post accident to maintain plant subcooling during a
Natural Circulation (NC) cooldown. The unavailability of the pressurizer heaters during an NC
cooldown will extend the time to reach Shutdown Cooling System entry conditions. However, core/RCS
heat removal will be adequately established via the use of SG cooling.

Plant Applicability

All except St Lucie-2

Limiting Condition for Operation (LCO)

Two groups of pressurizer heaters each with a capacity > (150 KW) [capable of being powered from an
emergency power supply,] operable in Modes 1, 2 and 3.

Licensing Basis for LCO

All analyses performed from a critical reactor condition assume the existence of a steam bubble and
saturated conditions in the pressurizer. Safety analyses presented in the Final Safety Analysis Report do
not take credit for pressurizer heater operation; however, an implicit initial condition assumption of the
safety analyses is that the RCS is operating within its normal operating pressure band and pressurizer
level is in the programmed band. The TS requires both the existence of an adequately sized pressurizer
steam bubble and two groups of pressurizer heaters [capable of being powered by emergency AC power]
to maintain pressure control. The emergency powered heaters are used, in particular, to help maintain
subcooling in the RCS loops during natural circulation cooldown conditions that would exist during a
LOOP event. While a LOOP is a coincident occurrence assumed in the accident analyses, maintaining
hot, high pressure conditions over an extended time period is not evaluated in the accident analyses.

Condition Requiring Entry into a Shutdown Action Statement

Default entry into LCO 3.0.3 is required when two safety-related pressurizer heater groups are
inoperable.

Proposed Modification to Actions

Include new action statement for two groups of [required] pressurizer heaters inoperable. Allow an
outage time of 24 hours to restore one group of safety-related pressurizer heaters before requiring entry
into the existing Condition C (Mode 3 in 6 hours, Mode 4 in 12 hours).
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Basis for Proposed Change

Pressurizer heaters enable RCS pressure to be readily controlled within its normal operating'pressure
band. Plants have more than the two'groups of heaters required by this specification. Failure'of the TS
heater group is not expected to result in an inability to control RCS pressure. If loss bf these heaters
results in loss of plant pressure control, emergency procedures would dictate appropriate action. For the
purpose of this evaluation, loss of these heaters is conservatively assumed to reduce the ability of the -'
operator to control the plant within its normal operating band and consequently increase the potential 'of
plant trip. Therefore, the risk impact was assessed as the typical risk of an uncomplicated plant trip.'

It should be noted that inoperability of the safety-related heaters 'during the 24 hour period requested-:
would not have any significant impact on the plant transient response. Therefore no quantifiable change
in CDF or LERF would be expected. It should be noted that the existence of a pressurizer steam bubble
is'implicitly assumed in the PSA and pressurizer heaters are normally not modeled. ' '

Pressurizer heaters are beneficial in assisting the recovery from a SGTR and for post-accident.
transitioning to long-term cooling. However, since a number of non-safety related heater banks arc also
available, the only scenarios that would be impacted would be those that involved an extended LOOP
following a plant transient or accident. Also, while the'unavailability of pressurizer heaters may
complicate post-trip cooldowns, a successful cooldown is expected with a minimal impact on plant risk
due to the availability of the RV head and pressurizer vents.-,

The risk impact of pressurizer heater system inoperability is conservatively assessed assuming that the
unavailability of the pressurizer heaters increases the probability of plant trip from 0.004 per day (about
1.5 per year) to 0.05. This 'implies that during the proposed 24 hour AOT, the plant has a 5% chance of a
plant trip during the time interval that the Class 1 E pressurizer heaters are inoperable. A review of the
CE designed NSSSs indicates that the conditional core damage probability associated with an
uncomplicated plant trip is 6.OE-6. This results in an incremental CDP of 2.9E-7 (See Section 4.1.2).
The resulting LERP incremnent is 1.1E-8 (See Section 4.2). Both results are below the RG 1174.
incremental risk guidelines and derivative RG 1.177 guidance as discussed in Section 4.

Note, when the inoperability of the pressurizer heaters does not affect plant operation (such as a loss of
emergency power supply), the core damage incremental risk will be negligible.

Defense-in-Depth Consideration

Both safety-related and non-safety related heaters are normally available, providing considerable system
redundancy for many transient events (except following a loss of offsite power event).

Without the pressurizer heaters, a natural circulation cooldown may be required (as 20 0F subcooling may
not be assumed). Such cooldowns may be conducted via use of the pressurizer and RV gas vent lines,
and SG venting via the Atmospheric Dump Valves (ADVs).

Tier 2 Restrictions

None.
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5.1.3 LCO 3.4.11 PRESSURIZER PORVS & ASSOCIATED BLOCK VALVES

PORVs are automatically opened at a specific set pressure when the pressurizer pressure increases and
automatically close on decreasing pressure. The PORVs may be manually operated using controls
installed in the control room.

An electric, motor-operated, normally open, block valve is installed between the pressurizer and the
PORV. The function of the block valve is to ensure RCS integrity by isolating a leak or stuck open
PORV. Block valve closure is accomplished manually using controls in the control room and may be
used to isolate a leaking PORV to permit continued power operation. Most importantly, the block valve
is used to isolate a stuck open PORV in order to restore the RCS pressure boundary integrity. Block
valve closure terminates the RCS depressurization and coolant inventory loss.

The PORV and its block valve controls are powered from normal power supplies. Their controls are also
capable of being powered from emergency supplies. Power supplies for the PORV are separate from
those for the block valve.

The PORV TS varies among CE NSSS plants. Several CE NSSSs are designed without PORVs. St.
Lucie 2 and Palisades operate with one or more PORVs block valve closed (See Table 5. 1.3-1).

Table 5.1.3-1: Summary of PORVIBIock Value TS

Required Action End State
Plant - Action Statement AOT/CT when AOT/CT Not Met

Calvert Cliffs I & 2 Restore I PORV in 72 hours. Mode 3 in 12 hours
Palisades Close associated Block Valve Mode 3 in 6 hours

(BV) in 1 hour and restore at
. least I PORV in 2 hours

Fort Calhoun Station Restore I PORV in I hour or Mode 4 in 42 hours (PORVs)
close both BVs Mode 4 in 42 hours (BVs)

Millstone 2 PORVs: restore I in 1 hour Mode 4 in 12 hours
Block valves: Restore in 2
hours

St. Lucie I & 2 None on PORVs,
TS on Block Valve only. Mode 5 in 36 hours (BVs)

Plant Applicability

Calvert Cliffs I & 2, St Lucie I & 2 (Block Valves), Millstone 2, Palisades, Fort Calhoun Station

Limiting Condition for Operation (LCO)

Each PORV and associated block valve shall be operable in Modes 1, 2 & 3.

Licensing Basis for LCO

The primary purpose of this LCO is to ensure that the PORVs and the block valves are operable so the
potential for a small break LOCA through the PORV pathway is minimized.
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The PORV functions as an automatic ovcrpressure protection device and limits challenges to the primary
safety valves. Overpressure protection for the RCS is provided by the primary safety valves (PSVs), and
the safety analyses do not take credit for the PORV opening for accident mitigation.

The PORV setpoint is above the high pressurizer pressure reactor trip sktpoint and below the opening
setpoint for the PSVs.-- The purpose of the relationship of these setpoints is to limit the number of
transient pressure increase challenges that might open the PSV, which, if opened, could fail in the open
position. The PORV setpoint thus limits the frequency of PSV challenges from transients, and the PORV
block valve limits the possibility of a small break LOCA from a failed opeiiPORV. Unlike the PORVs,:
the PSVs cannot be isolated if they fail to re-close after opening.

The PORVs may'be manually operated to depressurize theRCS as'deemed necessary by the' operator in
response to abnormal transients or accidents. The PORV may be used for RCS depressurization when
the pressurizer spray is not available, a condition that may be'encountered during a loss of offsite power.
Operators can manually open the PORVs to reduce RCS pressure in the event'of a Steam Generator Tube
Rupture (SGTR) with offsite power unavailable.

The PORVs may also be used for feed and bleed (once through core cooling) in the case of multiple
equipment failure events that are not within the design basis, such as a total loss of feedwater.

For some PWVRs, PORVs also provides Low Temperature Overpressure Protection (LTOP) during heatup
and cooldown. LCO 3.4.12, "Low Temperature Overpressure Protection (LTOP) System," addresses this
function.

Condition Requiring Entry into a Shutdown Action Statement

Various LCO entry requirements exist for both PORVs inoperable or both block valves inoperable. ISTS
3.4.11 requires the plant to restore 1 PORV to operable status or prepare to shutdown in I hour and enter
Mode 4 in 12 hours. When both block valves are inoperable, ISTS 3.4.11 requires restoring at least 1
block valve in 2 hours or entering Mode 4 in 12 hours. Palisades TS requires the plant to be in Mode 3 in
8 hours if both PORVs are inoperable. Calvert Cliffs allows 72 hours to restore one PORV to operable.
Status of the PORV the plant is required to be in Mode 3 in 6 hours.

St Lucie 1 & 2 has no PORV TS, but allows 1 hour to restore or close an inoperable block valve or be in
Mode 5 in 36 hours. For convenience, highlights of the PORV TS for CE designed NSSSs are
summarized in Table 5.1.3-1. Plant specific TSs should be consulted for additional details.

Proposed Modification to Required Actions

Revise ISTS 3.4.11 Condition E (or equivalent) CT to be consistent with other CE designed NSSSs (with
PORVs) to allow 8 hours to restore one PORV to operable status for conditions where a PORV is unable
to re-close once challenged, but may be isolated. However, this extension does not apply to PORVs that
are leaking, and that can not be isolated by block valves, or to PORVs that are not expected to be isolable
following a demand.

Revise ISTS 3.4.11 Condition F.2 CT to allow 8 hours to restore one block valve to operability status for
conditions where the associated PORV is unable to re-close.
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Basis for Proposed Change

The PORV functions as an automatic overpressure protection device and limits challenges to the Primary
Safety Valves. However, overpressure protection is provided by the Primary Safety Valves, and the
analyses do not take credit for the PORV opening for accident mitigation. Section 4.1 indicates that the
increased CDP associated with extending the CT/AOT to 8 hours for inoperable PORVs (unable to open)
is small, 8.1 E-07.

Defense-in-Dcpth Consideration

The PORVs limit the number of pressure transients that may challenge the PSVs. Experience indicates
that challenges to PORVs or PSVs are rare and that the PSVs are highly reliable.. As a result, 3410 Mwt
and 3800 Mwt CE NSSS designs do not include PORVs. A core heat removal application of PORVs was
identified post-TMI. PORVs may also be used to control offsite releases following a limited class of
severe accidents. PSVs provide overpressure protection for the RCS.

Tier 2 Restrictions

None.
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5.1.4 (ISTS) LCO 3.5.1 - Safety Injection Tanks

The Safety Injection Tanks (SITs) are pressurized passive injection devices used to effect rapid refill of
the RCS following the onset of Large Break LOCAs.' -The SITs are partially filled with borated water and
pressurized with nitrogen gas. These devices are passive components, since no operator or control action
is required for them to perform their function. The'internal tank pressure is sufficient to discharge the
contents to the RCS, when the RCS pressure decreases below the SIT pressure.

Each SIT is piped into one RCS cold leg via the injection lines utilized by the High Pressure Safety
Injection (HPSI) and Low Pressure Safety Injection (LPSI) systems. Each SIT is isolated from the RCS
by two check valves in series. The motor operated isolation valve in the SIT flow path is normally open,,
with power removed from the valve motor to prevent inadvertent'closure prior to or during an aiccident.

Additionally, the isolation valves are interlocked with the pressurizer pressure instrumentation channels
to ensure that the valves will automatically open as RCS pressure increases above the SIT pressure and to
prevent inadvertent closure prior to an accident. The valves also receive aSafety Injection'Actuation
Signal (SIAS) to open. This ensures that the SITs will be available for injection without reliance on
operator action.

Plant Applicability

All

Limiting Condition for Operation (LCO)

Explicit LCO 3.0.3 entry for 2 or more SITs inoperable during Modes 1, 2 and 3 with pressurizer
pressure> [700] psia.

Licensing Basis for LCO ' -

When more than one SIT is inoperable, the unit is in a condition outside of its design basis accident
analyses. Therefore, LCO 3.0.3 must be entered immediately. The LCO establishes the minimum
conditions required to ensure that the SITs are available to accomplish their core cooling safety function
following a:LOCA. CENP licensing analyses consider four SITs to be operable. The Operability of four
SITs ensures that the contents of three SITs will be injected into the RCS following a large LOCA. The
water from the SITs serves to rapidly refill the RV and shortens the adiabatic heatup, thus helping (to
limit the peak clad temperature to 5 2200 'F.

For a SIT to be considered OPERABLE, the isolation valve must be fully open, power removed above
[2000] psig, and the limits established in the Surveillance Requirements for contained volume, boron
concentration and nitrogen cover pressure must be met.

Although cooling requirements decrease as core power decreases, the SITs are still required to provide
core cooling as long as elevated RCS pressures and temperatures exist. Therefore, the SlTs are also
required to be operable in Modes 2 and 3 with pressurizer pressure > [700] psia.

Condition Reguiring Entry into a Shutdown Action Statement

LCO condition [D] requires immediate entry into LCO 3.0.3 if two or more SlTs are inoperable.
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Proposed Modification for Actions

Many CE designed NSSSs have-been granted an extended AOT for the inoperability of one SIT..

Revise Condition D to allow 24 hours for two or more inoperable SITs.

Basis for Proposed Change

SIT availability may alter the progression of smaller break LOCAs of, and potentially alter the extent of
core damage. However, the impact on the event core damage potential will be negligible. The SlTs are
needed primarily to mitigate the Large Break LOCA event. Therefore, even if one assumes all Large
Break LOCAs are not successfully mitigated (that is, proceed to a core damage condition), the risk
impact of a short duration unavailability is negligible. Based on the calculations of Section 4.1 and 4.2,
the ICCDP associated with a 24 hour CT/AOT is 1.3E-8. Similarly for LERP, the conservative bounding
calculation results in an ICLERP of 3.9E-1 1. These results confirm that the risk impact of the CT/AOT
extension is negligible.

Defense-in-Depth Consideration

The unavailability of the SITs will compromise the ability of the plant to respond to Large Break LOCA
events. In this same instance, the unavailability of 2 or more SIT(s) will result in an extended fuel heatup
and effect the extent of fuel damage that may occur for a limited range of small LOCA break sizes.
Depending on the severity of the transient and degree of inoperability of the SITs, a core damage
condition may arise. Long term core cooling will be assured via availability of the plant's LPSI and
HPSI subsystems. It is proposed that the current requirement for an "immediate" response be extended to
include the risk-informed interval of 24 hours. As a result of the low anticipated frequency of occurrence
of a Large Break LOCA, a 24 hour CT/AOT to restore SIT operability is appropriate. At the end of this
period, the operator will be instructed to exit the LCO via resolution of the problem, or take actions to
bring the plant to hot shutdown.

The proposed CT/AOT is consistent with the requirements of 10 CFR 50.46 which require that the
license propose immediate steps to "bring plant design or operation" into compliance by ensuring the
defined outage time is commensurate with the risk significance of the system. Availability of both LPSIs
and all HPSIs will limit the impact of SIT unavailability. Maintenance rule assessment per 10 CFR
50.65(a)(4) will ensure the integrated risk of this inoperability is small.

Tier 2 Restrictions

None.
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5.1.5 (ISTS) LCO 3.5.2 ECCS - Operating (High Pressure Safety Injection System)

Two redundant, 100%'capacity ECCS trains are required to be OPERABLE in MODES :1;2 anfd 3, (with
pressurizer pressure > [1700] psia). Each train consists of a High Pressure Safety Injection (HPSI) and a
Low Pressure Safety Injection (LPSI) subsystem.

A suction header supplies water from the RWST or the containment emergency sump to the HPSI pumps.
Separate piping supplies each HPSI train. The discharge headers from each'HPSI pump divide into four
supply lines. Both HPSI trains feed into each of the' four injection'lines. Control valves or'orificeslrue
set to balance the flow to the RCS. This flow balance directs sufficient flow to the core to'meet the
analysis assumptions following a LOCA in one of the RCS cold legs.

There are two phases bfHPSI operation; injection and recirculation. In the injection phase, borated
water stored in the RWST is added to the Reactor Cdolant System (RCS). Initially injection is added via
the cold legs. After the RWST has been depleted, the HPSI recirculation phase is entered and the HPSI
suction is automatically transferred to the containment emergency sump. Several hours following a large
LOCA, recirculation flow is delivered to the RCS via the hot and cold legs.

Plant Applicability

All

Limitinn Conditions for Operation (LCO)

In MODES 1, 2 and 3, with pressurizer pressure > [1700] psia, both trains of HPSI must be 'operable. In
general, when 2 HPSI trains are inoperable, an explicit entry into LCO 3.0.3 is required (See for example
Reference 3).

Licensinn Basis for LCO

The function of the HPSI subsystem is to provide RCS inventory control, core cooling and negative
reactivity to ensure that the reactor core is protected after any of the following'accidents:

a. Loss of Coolant Accident (LOCA); . :; '
b. Control Element Assembly (CEA) ejection accident;
c. 'Loss of secondary coolant accident, including uncontrolled steam release or loss of feedwater,

and
d. Steam Generator Tube Rupture (SGTR).

HPSI subsystems are assumed to be operable in the design basis large and small design basis LOCA
analyses. The SGTR and MSLB analyses also credit HPSI for event mitigation.

This LCO ensures that the HPSI pump will deliver sufficient water during a small break LOCA and
provide sufficient boronto maintain the core subcritical following an MSLB. The addition of negative
reactivity is designed primarily for the MSLB where a primary cooldown could add enough positive
reactivity to achieve criticality and return to significant power with rod that fails 'to insert.
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Condition Requiring Entry into a Shutdown Action Statement

The inoperability of two HPSI subsystems will result in an explicit entry into LCO 3.0.3 in accordance
with ISTS Condition D.

Proposed Modification to Required Actions

It is proposed that a condition be added to the LCO addressing actions to be taken following the
inoperability of both HPSI pumps (or HPSI subsystem). The action would allow 4 hours to-restore one
train of HPSI subsystem before commencement of a plant shutdown.

The next section discusses changes to the Low Pressure Safety Injection subsystem requirements. When
taken with these proposed changes, the existing condition of "Less than 100% of the ECCS flow
equivalent to a single OPERABLE train available" will no longer be needed as that condition will be
addressed by the Conditions for two HPSI subsystems inoperable or two LPSI subsystems inoperable.

Basis for Proposed Change

The availability of the HPSI subsystem is extremely important in ensuring that the plant is capable of
responding to a wide range of plant upsets. The following results are based on the calculations of
Section 4.1. Table 4.1-2 indicates that for a short duration (4 hrs) inoperability of both HPSI subsystems
would result in an ICCDP between 1. IE-6 and 1.6E-6, depending on whether or not the plant is equipped
with PORVs. The range of the corresponding ICLERP is between 1.8E-8 and 2.9E-8. The risk
associated with system inoperability of both subsystems in this time frame is partially offset by plant
risks associated with mode transition and shutdown. These assessments are considered bounding and
generic in that they do not include consideration of partial subsystem inoperabilities, due to valve
inoperabilities, or credit the availability of alternate injection equipment and backup accident
management strategies that may be available to the plant operator during many of these scenarios.

Defensc-in-Depth Consideration

The LCO requires the operability of a number of independent subsystems. In many instances, due to the
redundancy of trains and the diversity of subsystems, the inoperability of one component in a train does
not necessarily render the HPSI subsystem incapable of performing its function. Neither does the'
inoperability of two different components, each in a different train, necessarily result in a loss of function
for the ECCS. Examples of typical inoperabilities would include the unavailability of a single header
injection valve or degradation of HPSI delivery curves below minimum design basis levels. This risk-
informed extension to the current one hour AOT/CT allows for the potential resolution of minor HPSI
subsystem inoperabilities and provides time to prepare for a controlled plant shutdown while increasing
very small incremental plant risks.

Additional defense in depth considerations includes preparation for the use of non-TS equipment, such as
charging pumps. These components may be capable of mitigating a spectrum of small LOCA events.
While evaluation did not assume availability of charging pumps, the overall plant risk can be further
reduced as the charging pumps may be used to support accident responses to smaller sized pipe failure
events and for events with one stuck open PORVs, PSVs, or SGTRs. Also, maintenance practices that
minimize the simultaneous unavailability of similar equipment (e.g. SITs, LPSIs and swing HIPSIs if
available) will also help control risk.
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The proposed 4 hour CT/AOT is consistent with the risk significancc of the HPSI subsystem and the
intent of 10 CFR 50.46 which requires the design basis of the ECCS be maintained. Incurred risks at this
level are consistent with the maintenance rile and will require operations staff awareness and
implementation of compensatory measures and work controls (e.g. limitation of concurrent maintenance,
etc.).

Tier 2 Restrictions

-None.
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5.1.6 (ISTS) LCO 3.5.2 ECCS - Operating (Low Pressure Safety Injection System)

Two redundant, 100% capacity ECCS trains are required for plant operation in MODES 1, 2 and 3, (with
pressurizer pressure > [1700] psia). Each train consists of a High Pressure Safety Injection (HPSI) and a
Low Pressure Safety Injection (LPSI) subsystem.

A suction header supplies water from the RWST or the containment emergency sump to the LPSI pumps.
Separate piping supplies each LPSI train. The discharge from the LPSI pumps divides into four lines,
each feeding the injection line to four RCS cold legs. Control valves or orifices are set to balance the
flow to the RCS. This flow balance directs sufficient flow to the core to meet the analysis assumptions
following a LOCA in one of the RCS cold legs.

There are two phases of ECCS operation: injection and recirculation. The LPSI subsystem increases the
inventory in the RPV following events with a severe loss of inventory. The LPSI subsystem operates
during ECCS injection phase only. In the injection phase, borated water from the RWST is added to the
Reactor Coolant System (RCS) by the LPSI subsystem. Initially injection is via the cold legs. After the
RWST has been depleted, the LPSI subsystem is normally shutdown and the ECCS recirculation phase is
entered. During ECCS recirculation, the ECCS suction is automatically realigned to the containment
sump for continued operation with the HPSI subsystem.

The LPSI pumps also support the shutdown cooling system. However, this function is not considered
within the scope of this technical specification. The shutdown cooling functions of the LPSI pumps are
addressed by the RCS Loop specifications and requirements for RCS and SDC loop operability, which
encompasses feedwater, cooling water, instrumentation and control, etc.

Plant Applicability

All

Limiting Conditions For Operation (LCO'

In MODES 1, 2 and 3, (with pressurizer pressure > [1700] psia), both trains of LPSI must be operable.

Licensing Basis for LCO

The LPSI subsystem is designed to enhance the reflooding of the core following a Large Break LOCA.
These events are characterized by a rapid loss of RCS inventory accompanied by a significant decrease in
RCS pressure. The high volumetric flow capability of the LPSI pumps allows for a timely RCS refill.
The LPSI subsystems are not required to mitigate other design basis accidents.

The large break LOCA event with a loss of offsite power and a single failure (disabling one ECCS train)
establishes the OPERABILITY requirements for the ECCS. During the blowdown stage of a LOCA, the
RCS depressurizes as primary coolant is ejected through the break into the containment. The nuclear
reaction is terminated either by moderator voiding during large breaks or Control Element Assembly
(CEA) insertion during small breaks. Following depressurization, borated water is injected into the cold
legs, flows into the downcomer, fills the lower plenum, and refloods the core.
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Condition Requiring Entry into a Shutdown Statement

In the event that both LPSI trains are inoperable, the design basis assumptions for the large break LOCA
analyses are not met and an explicit default entry into LCO 3.0.3 is required.

Proposed Modification Actions ;

The previous section discusses changes to the High Pressure Safety Injection subsystem requirements.
When taken with these proposed changes, the existing condition of "Less than 100% of the ECCS flow
equivalent to a single OPERABLE train available" will no longer be needed as that condition will be
addressed by the Conditions for two IPSI subsystems inoperable or two LPSI subsystems inoperable.
Taken together, the Conditions and Required Actions for ISTS 3.5.2 will be:

Condition Required Action Completion Time
1 LPSI subsystem inoperable Restore subsystem to OPERABLE 7 days

status
2 LPSI subsystems inoperable Restore at least one subsystem to 24 hours

OPERABLE status
1 HPSI subsystem inoperable Restore subsystem to OPERABLE 72 hours

status
2 HPSI subsystems inoperable Restore at least one subsystem to 4 hours

OPERABLE status
Required Action and associated Be in MODE 3 6 hours
Completion Time not met

Reduce pressurizer pressure to 12 hours
< [17001 psia

Basis for Proposed Chance

The design basis analysis requires that one subsystem of LPSI be available to suppress the peak fuel
temperature heatup during a large LOCA event. The unavailability of the LPSI subsystems for this
limited time interval will result in a small increase in CCDF of 4.5E-5 per year for the plant risk
associated with large LOCA events. There is no significant impact of the unavailability of LPSI
following SGTR events as for many systems the LPSI would be required to be aligned to the SDC to
effect entry into Mode 5. The risk impact of a plant shutdown with availability of the SDCS will offset
any operational increase. A short term unavailability of the LPSI subsystems will result in a negligible
incremental increase in the plant risk associated with large LOCA events.

A risk assessment of the ICCDP and ICLERP associated with LPSI unavailability is presented in Tables
4.1-2 and 4.2-lb, respectively. These analyses indicate that the ICCDP is 1.2E-7 and the ICLERP is
3.5E-10 for the proposed 24 hour AOT duration. These results are offset by the risk of transitioning the
plant to Mode 4 (> 1.0E-6) (See References 4 and 8).

Defense-in-Depth Consideration

The primary impact of the unavailability of the LPSI subsystems will be the reduction in the capability of
the plant to provide RCS inventory makeup to accommodate a large LOCA. A twenty-four hour
AOT/CT is proposed for this condition based on the low incremental plant risk associated with continued
plant operation.
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In accordance with maintaining defense in depth, SIT availability should be assured to offset the large
LOCA risks associated with LPSI subsystem inoperability.

Maintenance Rule risk assessments will consider the risk impact of the unavailability of the LPSI pump
to support decay heat removal in establishing work controls and in performing maintenance.

Tier 2 Restrictions

None.
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5.2 CONTAINMENT SYSTEMS

The series of Containment Systems Technical Specifications (TSs) is primarily focused on ensuring
containment integrity and limiting offsite exposures due to events leading to core damage. The TS
impacted by the proposed risk-informed change is 3.6.1 (Containment).
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5.2.1 (ISTS) LCO 3.6.1 Containment

Containment Systems TSs are primarily focused on ensuring containment integrity and limiting offsite
exposures due to events leading to core damage.

The requirements stated in the LCO define the performance of the containment as a fission product
barrier. Specifically, LCO 3.6.1 requires that the containment maximum leakage rate, La be limited in
accordance with 10 CFR 50 Appendix I. Other LCOs place additional restrictions on containment air
locks and containment isolation valves. The integrated effect of these TSs is to ensure that the
containment leakage is well controlled within limits that assure that the post accident whole body and
thyroid dose limits of 10 CFR 100 are satisfied following a Maximum Hypothetical Accident (MIA)
initiated from full power. The inability to meet this leakage limit renders the containment inoperable.

As a fission product barrier, the containment has an important role in ensuring plant safety. While
containment integrity issues will not impact the core damage probability, there is a direct relationship of
containment integrity to LERP and the public health and safety. The ICLERP relationship has been used
to establish a risk-informed AOT for conditions when the containment integrity is not assured.

Plant Applicability

All

Limiting Condition for Operation (LCO)

In Modes 1, 2, 3, and 4 containment shall be operable.

Licensing Basis for LCO

In Modes 1, 2, 3 and 4, a design basis accident (DBA) could cause a release of radioactive material into
containment. DBAs of specific concern are LOCAs, MSLBs and CEA ejection accidents.

The containment performs as a fission product barrier in the event a radiological release occurs within
the containment. Specifically, this LCO requires that the containment allowable leakage rate, L. is
limited in accordance with 10 CFR 50 Appendix J. In addition, other TS place restrictions on
containment air locks and containment isolation valves. The integrated effect of these TSs is to ensure
that the containment leakage is within limits that assure that the post accident whole body and thyroid
dose limits of 10 CFR 100 are satisfied following a Maximum Hypothetical Accident (MHA) initiated
from full power. Failure to meet this leakage limit renders the containment inoperable. Containment
operability is defined as maintaining the total leakage within specified limits.

Condition Reguiring Entry into End State

Containment is declared inoperable due to excessive leakage (including leakage from airlocks and
isolation valves) for a time period greater than one hour. If the containment is not restored to operable
status within one hour, a plant shutdown is required.
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Proposed Modification to Required Actions : ' t i .

Revise the action to allow 8 hours to rest6re containment operability. Revise the end state to Mode 4 if
the action is not met and the contarinment leakage is excessive due to reason'sother than thi inoperability
of two or more Containment Isolation Valves (CIVs) in the same flow path.

Basis -for Proposed Change

The recommended change applies to containment conditions where 'containmnent integrity is essentially',
maintained and adequate ECCS Net Positive Suction Head (NPSH) is expected following an event. This
applies to conditions when containment leakage is far in excess of L.. As long as the containment has
not experienced gross failure, the proposed change is appropriate. Containment "leakage" at or near
design basis levels is not explicitly modeled in the PSA. The PSA implicitly requires that containment
"gross' integrity must be available to ensure adequate NPSH for ECCS pumps. In the Level 2 model,
containment "leakage" is not considered to contribute to a large early release.

Defense-in-Depth Consideration

The requirement for an immediate (1 hour) shutdown is based on the philosophy that inoperability of the
containment is a violation of the plant design and a shutdown is warranted. The selection of 1 hour was
chosen as a surrogate for immediately and that shutdown plans can be effected is that time frame. The
goal was to place the plant is a condition where the health and safety of the public could be better
assured. No specific risk assessments were performed. In fact, it is more appropriate from a health
objective viewpoint to consider the risk of continued plant operation as well as that introduced by the
shutdown. In consideration of total plant risk, it is a beneficial short term risk to allow a small potential
"at power" risk (to resolve a TS inoperability) than to undertake a 1 hour shutdown. That is, 8 hours, as
proposed, meets the intent of the current one hour shutdown requirement.

Tier 2 Restrictions

None.
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5.3 HVAC AND RADIOLOGICAL CLEANUP SYSTEMS

HVAC and radiological cleanup systems provide the plant with the capability to protect the control room
personnel and control radiological exposure to site personnel and the public. These devices are typically
not credited for core damage mitigation/prevention and do not impact the probability of a large early
release. There are ancillary impacts of these systems on some of these functions particularly those that
protect Control Room (CR) staff. Furthermore, the control of long-term releases is an important design
basis function. The risk-informed AOTs for these systems were therefore determined based on the
concept of expected challenge (See Section 4.4). That is, a risk-informed AOT should limit the,
probability, of expected challenge to these systems to about, 1.0E-6 per year.
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5.3.1 (ISTS) LCO 3.6.10 Iodine Cleanup System (ICS) .. ..; .

The purpose of the ICS is to remove elemental iodine from the post-accident containment atmosphere.
The system was initially installed based on the understanding that radiological iodine releases would be'
predominantly in elemental form. Decades of research have indicated that most iodine will be released in
the form of Cesium Iodine particulates. Consequently, the impact of the system on public doses is
negligible.

.. ai .l n .i~ s ;il ...... - . ,: ....... . ......

The ICS consists of two 100% capacity trains. Each train consists of a heater,'cooling coils, prefilter,:
moisture separator, High Efficiency Particulate Air (HEPA) filter, charcoal adsorber, another HEPA
filter and a fan. No credit is taken for the second HEPA filter that is primarily there to collect carbon
fines from the charcoal adsorber. The heater maintains the air below 70% hunmidity before entering the
charcoal adsorbers for iodine removal efficiency. The moisture separator functions to reduce the
moisture content of the airstream.

Plant Applicability I - i. . 1 . r'!

Calvert Cliffs I & 2, St Lucie 1 & 2

Limiting Conditions for Operation (LCO)

Default entry into LCO 3.0.3.
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Licensing Basis for LCO
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For several PWRs, the ICS contributes to meeting 10 CFR 100 (Reference 9) siting requirement dose
limits and supports General Design Criteria (GDC)-19 of 10 CFR 50 Appendix'A (Reference'10) for
Control Room (CR) doses. These design basis calculations assume a high concentration of elemental
iodine in the fission product release (See References 11 and 12). Two ICS trains are provided to meet
the requirement for separation, independence and redundancy. The moisture separators function to
reduce the moisture content of the airstream.

Condition Requiring Entry into Shutdown Action

Both ICS trains inoperable.

Proposed Modification Actions

Add a condition, which allows 24 hours to restore one ICS train, when both ICS trains arc inoperable
before requiring a shutdown. Allow Mode 4 as final end state.
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Basis for Proposed Change

The ICS functions together with the containment spray and containment air recirculation cooling systems
following a DBA that causes the failure of the fuel cladding, and a release of radioactive material
(principally iodine) to the containment. The ICS is specifically designed to respond to a MHA with a
large assumed contribution due to elemental iodine.

The DBAs that result in a release of radioactive iodine within containment are a Loss of Coolant
Accident (LOCA), a Main Steam Line Break (MSLB) or a Control Element Assembly (CEA) ejection
accident. In the analysis for each of these accidents, it is assumed that adequate containment leak
tightness is present at event initiation to limit potential leakage to the environment. Additionally, that the
amount of radioactive iodine release will be reduced by the containment sprays.

There is no significant risk impact of extending the potential system inoperability to 24 hours (see Table
4.4-1). The system does not provide a preventive function with respect to core damage events.
Furthermore, unavailability of the ICS will have no significant impact on anticipated radiological
releases to the public or CR. This is due to: (I) iodine releases are predominantly particulate (see
Reference 13), so that removal via sprays and will be effective, (2) availability of elemental iodine is low
so that the ICS has a limited benefit and (3) containment leak tightness significantly limits potential
releases. Significant release events that contribute to LERPs (such as containment bypass events and
SGTR with a loss of secondary isolation) will bypass these filters regardless of their availability.

Modification of the TS to support a Mode 4 end state if the action is not met avoids the risks associated
with an unnecessary mode transition and the increased redundancy and diversity of RCS heat removal
equipment in Mode 4.

Defense-in-Depth Consideration

See above discussion.

Tier 2 Restrictions

None.
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5.3.2 (ISTS) LCO3.6.13 Shield Building Exhaust Air Cleanup System (SBEACS)'

The SBEACS provides radionuclide removal capability for fission products leaked into the shield
building. The SBEACS consists of two separate and redundant trains. Each train includes a heater,
cooling coilsa prefilter, a moisture separator, a High EfficierciyParticulate Air (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.

Plant Applicability

St Lucie I & 2, WSES and Millstone 2.

Limiting Conditions For Operation (LCO)

Default entry to LCO 3.0.3.

Licensing Basis for LCO

The SBEACS is required to ensure that radioactive material leaking from the primary containment 'of a :
dual containment into the Shield Building (SB) (secondary containment) following a DBA is filtered and
adsorbed prior to being exhausted to the environment. The loss of the SBEACS could cause site
boundary doses, in the event of a DBA, to exceed the values given in the licensing basis. Only the
upstream HEPA filter and the charcoal adsorber section are credited in the analysis. The system initiates
and maintains a negative air pressure in the shield building by means of filtered exhaust ventilation of the
shield building following receipt of a Safety Injection Actuation Signal (SIAS).

Condition Recuiring Entry into Shutdown Action

Both trains inoperable.

Proposed Modification for End State Required Actions

Allow 24 hours to take action if both SBEACS trains are inoperable and allow Mode 4 as the final end
state if the action is not met.

Basis for Proposed Change

Following a LOCA, the SBEACS establishes a negative pressure in the annulus between the shield
building and the steel containment vessel. Filters in the system control the release of radioactive
materials to the environment.

A risk-informed AOT is established based on the methodology described in Section 4.4. The
unavailability of the SBEACS has no direct impact on ICCDP or ICLERP. This system does impact the
magnitude of long term radionuclide releases. The resulting risk-informed AOT is proposed to be 24
hours.

Containment "leakage" at or near design basis limiting is not explicitly modeled in the PSA. The PSA
implicitly requires that containment "gross" integrity must be available to ensure adequate NPSH for the
ECCS pumps. In the Level 2 model, containment "leakage" is not considered to contribute to a large
early release. If accidents were to occur in Mode 4, the resulting containment pressures would be
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significantly less than the DBA conditions. Hence, leakage would be further reduced. While in Mode 4,
the probability of a LOCA or a MSLB is reduced compared to Mode i.

The implied licensing basis assumption that Mode 5 is inherently a lower operational risk than in Mode 4
is not supported by risk evaluations. Mode 5 risks are. either about equal to or likely greater than
equivalent risks in Mode 4 and therefore produce radiation releases to containment on par with those of
Mode 4. Furthermore, plant shutdown actions that require entry into SDC introduce potential
containment bypass risks including LOCAs. Thus, based on these PSA insights, it appears that
remaining in Mode 4 (vs. Mode 5) is an appropriate action while the SBEACS inoperability is corrected.
This end state would maintain more mitigation systems available to respond to any event that could lead
to a loss of RCS inventory or decay heat removal. Furthermore, in Mode 4 the SIAS and CIAS will be
available to aid the operator in responding to events that threaten the reactor and/or containment
integrity.

Defense-in-Dcpth Consideration

See above discussion.

Tier 2 Restrictions

None.
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5.3.3 ISTS LCO 3.7.11 Control Room Emergency Air Cleanup System (CREACS) 'I

The Control Room Emergency Air Cleanup System(CREACS) provides a protected environment from
which operators can control the plant following an uncontrolled release of radioactivity, chemicals or
toxic gas. Alternate designations of this system include the acronyms CREACS, CREVAS, CREVS, or
CREAFS. The current TS requires CREACUS to be operable in Modes I through 4 to support the
operator response to a DBA. Operability in Mode 5 and 6 may also be required at some plants for
chemical-and toxic gas concerns. Long-term plant operation in the presence of degraded CREACUS
should be based on placing the plant in a state -which poses' the lowest plant risk. In general, plant
operation in Mode 4 poses a lower operation risk of core damage than in Mode 5. -

Plant Applicability

All

Limiting Condition for Operation (LCO'

In Modes 1, 2, 3 and 4, the CREACUS must be operable to limit operator exposure during and following
a DBA; In Mode 5, the CREACUS is required to-cope with the release from a rupture of an outside
waste gas 'tank or external toxic gas chlallenges. During movementfof irradiated fuel assemblies [and
'CORE ALTERATIONS], the CREACUS must be OPERABLE to cope with the release from a fuel
handling accident.

Licensing Basis for LCO

The CREACUS provides a protected environment from which operators can control the unit following an'
uncontrolled release of radioactivity [chemicals,;r toxic gas].

The CREACUS consists of two independent, redundant trains that recirculate and filter the control room''
air. Each train consists of a' prefilter and dermister, a High Efficiency Particulate Air (HEPA) filter, an
activated charcoal adsorber section for the removal of gaseous activity (principally iodine), and a fan.
Ductwork, valves or dampers, and instrumentation and controls also form part of the system, as do
demisters that remove water droplets from the air stream. A second bank of HEPA filters follows the'
adsorber section to collect carbon fines, and to back up the maini HEPA filter bank if it fails.'

The CREACUS is an emergency system, part of which may also operate during normal unit operation.
Upon receipt of the actuating signal(s), the'normal air supply to the control room is isolated; and the
stream of ventilation air is recirculated through the filter trains of the system. The prcfilters and -
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.

- . I. - ; . , .. . . v i ,a; %, ! , I

Actuation of the CREACUS places the system into either of two'separate states of the emergency mode
of operation, depending on the initiation signal. Actuation of the system to the emergency radiation state
of the emergency mode'of operation closes the unfiltered outside air intake and unfiltered exhaust
dampers. The system is also aligned for recirculation of control room air through the redundant trains of
HEPA and charcoal filters. The emergency radiation state initiates pressurization and filtered ventilation
of the air supply to the control room. The toxic gas isolation state is the same as the emergency radiation
state, except that the signal switches the control room ventilation to an isolation mode.
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Condition Requiring Entry into a Shutdown Action

Both CREACUS trains inoperable in Modes 1, 2, 3 or 4.

Proposed Modification for Actions

Increase the time available for taking action to 24 hours (or the time to reach 5 REM, which may be less
than 24 hours, from the radiation field associated with main steam safety valves lifting concurrent with a
SGTR) for the cases in which both CREACUS trains are unavailable. The modification applies to the
radiation protection function only. Modify allowable end state to be Mode 4. Site specific validation is
necessary to support extension to toxic gas and chemical protection functions.

Basis for Proposed Change

Operation of the CREACUS has no direct impact on CDF and LERF as analyzed in the plant's PRA.
Operator radiation protection equipment is available as a partial radiation protection or chemical
protection backup suits can help to control post-accident exposure.

Regardless of the CREACUS status, the plant risk during Mode 4 operation is lower than (or equivalent
to) the similar Mode 5 operating state. This is based on the availability of more mitigating systems in
Mode 4 to respond to an event and the additional risks associated with the transition to Mode 5 from
Mode 4.

Defense-in-Depth Consideration

The CREACUS provides, a protected environment from which operators can control the plant following
an uncontrolled release of radioactivity, chemicals or toxic gas. The current TS requires two trains of
CREACUS to be operable in Modes I through 4 to support the operator response to a DBA. The
CREACUS is designed to ensure that the dose to the operators following a DBA is < 5 REM. To limit
risk of exposure to the operator, the extended AOT should not be implemented when steam generator
leakage is [> 30 gpd], or when additional steam generator tube leakage monitoring is required.

Operability in Mode 5 may also be required at some plants for chemical and toxic gas concerns. The
CREACUS is needed to protect the control room operators in a wide variety of circumstances. Long-
term plant operation with a degraded CREACUS should be based on placing the plant in a state that
poses the lowest plant risk. The operation of CREACUS has no direct impact on CDF and LERF as
analyzed in the plant's PRA. In general, plant operation in Mode 4 poses a lower operation risk of core
damage than in Mode 5. Hence, sufficient Defense-in-Depth is retained when the end state is modified
from Mode 5 to Mode 4.

Implementation of paragraph (a) (4) of 10 CFR 50.65 (Maintenance Rule) will assure proper plant
configuration control. Other technical specifications (e.g. 3.38 {analogue), 3.39 (digital)) require the
availability of equipment to identify the onset of a radiological challenge to the control room (or if
applied to non-radiation atmospheric cleanup, a toxic gas release). Also, TS 3.3.12 requires the
availability of alternate shutdown panels and local shutdown stations should remote actions become
necessary.

Tier 2 Restrictions

None.
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53.4 (ISTS) LCO 3.7.12 Control Roomi Emergency Air Temperature Control System
(CREATCS)

The CREATCS provides temperature control for the control room following isolation of the control
room. The CREATCS consists of two independent, redundant trains that provide coolinganid heating of
recirculated control room air. Each tiain consists of heating coils,' cooling coils, instrumentation and
controls to'provide for control room temperature control.':

Plant Applicabilit-

Calvert Cliffs 1 & 2, Fort Calhoun, Palisades, PVNGS 1, 2 & 3, Waterford 3 and ANO 2.

(Note. Cooling for St. Lucie Units I & 2 is included in the air cleanup system discussed in TS 3.7.11,
however, the cooling system discussions contained in this section apply to St. Lucik Units 1 '& 2.)

Limiting Condition for Operation (LCO)

Two CREATCS trains shall be OPERABLE in Modes 1, 2, 3 and 4, and during movement of irradiated
fuel assemblies.

Licensing Basis for LCO

CREATCS is required to ensure continued control room habitability and ensure that the control room
temperature will not exceed equipment operability requirements following the isolation of the CR for a
period of at least 30 days.

Condition Requiring Entry into a Shutdown Action Statement

Both CREATCS trains inoperable in Modes 1, 2, 3 or 4 for reasons other than on an inoperable
boundary.

Proposed Modification Actions

Modify Condition E to allow 24 hours to restore one CREATCS train to operable status before requiring
a plant shutdown. Modify the end state to Mode 4 if the action is not met.

Basis for Proposed Change

A 24-hour AOT is based on limiting the containment challenge probability to 1.OE-6 (see Section 4.4).
The operation of CREATCS has no direct impact on ICCDP and ICLERP. Regardless of the system
status, the risk of Mode 4 is lower than, or equivalent to, the similar Mode 5 operating state (see
Reference 4), since more mitigating systems are available in Mode 4 to respond to an event and there are
additional risks associated with the transition to Mode 5 from Mode 4.

Defense-in-Depth Consideration

The CREATCS provides a protected environment from which operators can control the plant following
an uncontrolled release of radioactivity, chemicals or toxic gas. The CREATCS is needed to protect the
CR in a wide variety of circumstances. The current TS requires operability of two trains of CREATCS
from Mode I through 4 to support operator response to a DBA. An extension of the AOT is based on the
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low risk of system inoperability, compared to the associated risks of plant shutdown. In addition, several
short term actions associated with cooling the control room may be implemented to further mitigate the
risk consequences.

The CREATCS is needed to protect the CR in a wide variety of circumstances. If the CREATCS cannot
be restored to operable status should be transitioned to a low risk mode. Mode 4 provides the greatest
redundancy and diversity in core heat removal equipment and therefore provides an acceptable end state
for this condition. Hence, sufficient Defense-in-Depth is retained when the end state is modified from
Mode 5 to Mode 4.

As part of plant maintenance activities, administrative actions should be take to ensure plant staff is
aware of the system inoperability and that respiratory units and CR pressurization systems are available
and operational and that leakage pathways are properly controlled. Compensatory measures may include
temporary cooling which may also be established via use of portable fans, propping open the doors, or
similar actions. Also, the availability of alternate shutdown panels and local shutdown stations should be
ensured.

Tier 2 Restrictions

None.
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5.3.5 (ISTS) LCO 3.7.13 ECCS Pump Room Exhaust Air Clean Up System (PREACS)

The ECCS PREACS is an emergency system that filters air from the area of the active Engineered Safety
Feature (ESF) components during the recirculation phase of a LOCA. The ECCS PREACS consists of
two independent, redundant trains of equipment that provide filtering of air in the ECCS pump rooms
during post LOCA recirculation cooling.

Plant Applicability

Calvert Cliffs I & 2, St Lucie I & 2, Waterford 3 [At Waterford 3 the functions of the ECCS PREACS
and Penetration Room Exhaust Air Cleanup System is combined within the Controlled Ventilation Area
(CVAS) Technical Specification.]

Limiting Condition for Operation (LCO)

Two ECCS PREACS trains shall be operable (default entry into LCO 3.0.3, if two trains are inoperable
for reasons other than an inoperable boundary).

Licensing Basis for LCO

ECCS PREACS is typically credited in evaluating the ability of the plant to meet 10 CFR 100 and
Appendix A GDC-19 radiation dose limits.

Condition Requiring Entry into a Shutdown Action

Both ECCS PREACS trains inoperable

Proposed Modification of End State Required Actions

Allow 24 hours to restore one train of ECCS PREACS to operable status before requiring a plant
shutdown. Allow Mode 4 as final end state if the action is not met.

Basis for Proposed Change

A 24 hour AOT is based on the likelihood of repair and limiting the system challenge to < 1.OE-6 per
year (See Section 4.4.1). While the ECCS pump room EACS affects the magnitude of post accident
radionuclide releases, operation of ECCS pump room EACS has no direct impact on ICCDP and ICLERP
as analyzed in the PSA. Regardless of the system status, the risk of Mode 4 is lower than (or equivalent
to) the Mode 5 operating state since more mitigating systems are available in Mode 4 to respond to an
event and there are additional risks associated with the transition to Mode 5 from Mode 4.

Since the risk of a transition to SDC and subsequent Mode 5 operation is greater than that incurred by
continued operation in Mode 4, and the likelihood of a LOCA initiated from Mode 4 is low, repairing the
system in Mode 4 is preferred.

Defense-in-Depth Consideration

The ECCS PREACS only impacts radiation releases to the public when ECCS recirculation is in
progress. This system typically only operates in response to LOCA transients. Radiological releases are
typically low since functional recirculation typically implies successful event mitigation. Extension of
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the AOT/CT to 24 hours provides time to restore component operability during power operation. This ^
may potentially avert a plant shutdown and the associated transition risks.

Tier 2 Restrictions

None.
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5.3.6 (ISTS) LCO 3.7.15 Penetration Room Exhaust Air Cleanup System (PREACS)

The PREACS filters air from the penetration area between the containment and the auxiliary building.

The PREACS consists of two independent, redundant trains. Each train consists of a heater, demister or
prefilter, HEPA filter, activated charcoal absorber and a fan.

Plant Applicability

Calvert Cliffs I & 2, Waterford 3 [at Waterford 3 the functions of the ECCS PREACS and Penetration
Room Exhaust Air Cleanup System (PREACS) are combined within the Controlled Ventilation Area
(CVAS) Technical Specification.]

Limiting Condition for Operation (LCO)

Two PREACS trains shall be operable. (Default entry into LCO 3.0.3, if two trains are inoperable for
reasons other than an inoperable boundary.)

Licensing Basis for LCO

The PREACS must be operable to ensure that the penetration room filtering capability is within the
10 CFR 100 design basis assumptions. The PREACS filters air from the penetration area between the
containment and the auxiliary building.

Condition Requiring Entry into Shutdown Action

Both PREACS trains inoperable for reasons other than an inoperable boundary.

Proposed Modification to Actions

Allow 24 hours to restore one train of PREACS to operable status before requiring shutdown. Allow
Mode 4 as the end state if the action is not met.

Basis for Proposed Change

A 24 hour risk-informed AOT is based on limiting the system challenge to < .OE-4 per year (see Section
4.4-1). While the PREACS affects the magnitude of the post accident radionuclide releases, operation of
the PREACS has no direct impact on ICCDP and ICLERP as analyzed in the PRA. Regardless of the
system status, the risk of Mode 4 is lower than (or equivalent to) the similar Mode 5 end state, since more
mitigating systems arc available in Mode 4 to respond to an event and there is additional risk associated
with the transition to Mode 5 from Mode 4.

Since the risk of a transition to SDC and subsequent Mode 5 operation is greater than that incurred by
continued operation in Mode 4, repairing the system while in Mode 4 is preferred.

Defense-in-Depth Consideration

The PREACS protects the public from radiological exposure resulting from containment leakage through
penetrations. The role of the PREACS on control of large early releases is negligible. The current TS
requires operability of PREACS from Modes I through 4. The need for the PREACS is of particular
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importance following a severe accident with high levels of airborne radionuclides. These events are of
low probability (for example, for Mode 1, the plant core damage frequency is 6n the order of 2.OE-5 to
l.OE4 per year).

Tier 2 Restrictions

None.
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5.3.7 '(ISTS) LCO 3.6.6 Containment Spray System & LCO 3.6.6.1'Containment Sprays/
Coolers

Containment Cooling Systems provide containment heat removal following accidents that release high
energy steam to the containment. For most CE designed NSSSs, containment sprays represent a portion
of a diverse and redundant heat removal system. In addition to containment heat'removal, containment
sprays enhance post accident fission product removal. '

Plant Applicabilit -

All.

Limitina Conditions for Operation (LCO)

See Table 5.2.3-1.

Licensing Basis Tor LCO

The Standard Technical Specifications (STS) requirements of NUREG-1432 distinguish between'
containment spray systems that are credited in containment iodine removal and containment spray
systems that are not credited in containment iodine removal (ISTS 3.6.6A and 3.6.6B). The required-
actions for restoring inoperable containment spray systems that are not credited for iodine removal are
less stringent than the requirements for containment spray systems that are' credited for iodine removal.

Both spray and coolers are credited for containment pressure/temperature (P/T) control following a large
LOCA or MSLB, assuming a Loss of Offsite Power (LOOP) and worst single failure. (MSLB is often
the limiting accident for containment P/T control.) Depending on the plant design, the unavailability of
the containment'spray system will compromise the ability of the containment to respond to acontainment
pressure challenge and to maintain sump subcooling. The inability to maintain subcooling will prevent
ECCS recirculation cooling. For plants with diverse and redundant containment heat removal capability,
consisting of both Containment Air Coolers (CACs) and Containment Spray (CS), the availability of the
CACs* will compensate for the unavailability of the CS system. Containment Spray also can have'thle
additional function of removing fission products from the post-LOCA atmosphere, in which case the loss
of both trains would result in a loss of fission product scrubbing capability.

Some plants include dedicated Iodine Cleanup Systems (ICS) consisting of recirculation filter units.
These units are separately discussed in Section 5.3.1. -

Condition Requiring Entry into a Shutdown Action Statement

Inoperability of both Containment Spray trains.

Proposed Modification for to'Actions

. , I : , I I .

. i - I . . . . I . I , .,

. . I . j, .

I. I . - . . I .: . I .. . , - � :

Increase the time available to initiate shutdown to 72 hours when the Containment Spray system is
inoperable and at least one train of CACs is operable.

* Also known as Containment Air Recirculation Coolers (CARCs)
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Increase the time available to initiate shutdown to 12 hours when the CS system is inoperable and both
trains of CAC are inoperable for containment heat removal. See Tables 5.2.3-2 and 5.2.3-3 for details.

Basis for Proposed Change

The design basis of the CS and CAC systems varies among the CE designed NSSSs. The plant design
bases for many CE designed NSSSs require CS and CAC systems for containment pressure and
temperature control and one of the two systems for radioactive removal. Best estimate analyses
performed by a CE designed PWR indicate that one train of CAC is sufficient to effect containment
pressure control. The Palo Verde units are designed with only the CS system (containing full capacity
redundant CS pumps) which it credits for both functions.

For CE designed NSSSs with diverse containment heat removal capability (employing both CACs and
CSs), the unavailability of the CS system poses a negligible plant risk.

Containment Spray and CAC are used to support long-term containment heat removal. This heat removal
is needed to ensure that the ECCS recirculation mode can continue to effectively remove decay heat.
Containment analyses performed for San Onofre indicates that successful containment heat removal
occurs when at least one CS train or one CAC operates. Consequently, a minimum containment heat
removal capability is required to ensure both long term containment integrity and core damage
prevention. Containment Spray and CAC are also considered in the PSA Level 2 model.

The design of each of the Palo Verde Units relies entirely on the CS system for both containment heat
removal and post accident iodine removal. Therefore, the unavailability of the CS system will
compromise both post-accident containment integrity and ECCS recirculation cooling. Since ECCS
recirculation cooling will be compromised thus leading to the inoperability of the HPSI pumps, it is
proposed that a condition be added to the Palo Verde Unit TS. For the Palo Verde Units, CCDP
increments will be acceptable when the AOT is limited to less than 12 hours. This limitation is also
applicable to other CE designed NSSSs under the condition that all containment heat removal systems
are inoperable.

Risk-Informed Assessment

A generic risk-informed AOT assessment was performed qualitatively by assuming that a loss of CS (in
the presence of a fully operational CAC system) will have a negligible impact on any core damage
prevention on mitigation function and would not impact post-accident containment pressure control.
These conclusions were demonstrated by SONGS Units 2 & 3 specific analyses.

For the loss of two CS trains, the complete PSA model was re-solved assuming that both containment
spray trains were unavailable. The results show an annual CDF of 7.09E-5 (vs. 6.68E-5 for the normal
case). Over a 24-hour period, this results in an increase in core damage probability of 1. IE-8, which is
acceptably low. With the CS trains out of service, LERF shows an annual frequency of 5.58E-7 (vs. the
normal result of 4.96E-7). Over a 24-hour period the increased large early release probability is 1.7E-10.
Again, this is an acceptably small increase.

For loss of three CS/CAC trains, the complete PSA model was re-solved, assuming both CS trains and
one CAC train was unavailable. The annual CDF for this case was 1.77E-4, which results in a 24-hour
increase in core damage probability of 3.0E-7. For LERF, the calculated frequency was 6.85E-7. This
results in an increase in the LERP over the 24-hour period of 5.2E-10. Both of these risk increases are
acceptably small.
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Based on representative plant analyses performed in support of PSA containment success criteria,
containment integrity may be established via use of a single fan cooler as documented in the SONGS 2 &
3 Individual Plant Examiination. i Qualitatively, similar conclusions could be drawn for one train of CS.
Consequently, in Mode 4 one train of CAC or one train of CS assures adequate heat removal capability.
Furthermore, for plants that credit CS for iodine removal by containment spray, accidents initiated in
Mode 4 may be adequately supported via one OPERABLE spray pump.

For the case of CACs and CCSs unavailable, Table 4.1-2 indicates a CDP impact of 7.5E-7 for a 12 hour
unavailability. ICLERP impacts will also be acceptable since these systems' have a limited impact on
prevention of early containment failures. A 12 hour AOT provides.a sufficiently low risk impact from
the perspective of late'conrtainment failure as well.'

Defense-in-Depth Consideration

The inoperability of the CS or CACs will degrade the capability of the plant to respond to a containment
challenge. However, provided the other system is available, the plant remains capable of controlling
containment pressure. Loss of sprays will expose some plant equipifient to beyond environmental
qualification temperature limits should a main steam line break occur (- 2.OE-5 per week). However, the
ability of the plant to cope with the event is not compromised.

Tier 2 Restrictions

None.

Table 5.2.3-1: Summary of Conditions Leading to 3.0.3 Entry for a Representative
PWVR (Containment Cooling)

Plant Inoperability Action (l)
San Onofre 2&3 2 CS trains or 3 or more Explicit 3.0.3 entry

CS/CC trains.
Arkansas 2 2 CS trains or 3 or more Default 3.0.3 entry

_CS/CC trains.
Calvert Cliffs I & 2 3 or more CS/CC trains Explicit 3.0.3 entry

unavailable
Fort Calhoun Station All 3 CS pumps inoperable Implicit 2.0.1 entry

All 3 containment fan coolers (3.0.3 equivalent)
inoperable

Palisades <100% of required post Explicit 3.03 entry
accident containment cooling
capability

Waterford 3 2 CS trains inoperable Default 3.0.3 entry
Millstone 2 2 CS trains inoperable Explicit 3.0.3 entry

Note I Default and implicit actions result in 3.0.3 or equivalent entry.
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Table 5.2.3-2: Proposed Modifications to the Actions of ISTS 3.6.6A

Condition Required Actions Completion Time
1 containment spray train Restore train to operable status 72 hours* (existing)
inoperable _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 containment spray trains -Restore at least one train to 72 hours (proposed)
inoperable operable status
1 containment cooling train Restore train to operable status 7 clays (existing)
inoperable__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 containment cooling trains Restore at-least one train to 72 hours '(existing)
inoperable -operable status
2 containment spray trains Restore at least one train of 12 hours (proposed)
inoperable and 2 containment containment spray to operable
coolers inoperable status

OR-.

Restore at least one train of
containment cooler to operable
status

Required Action and associated Be in MODE 3 6 hours
Completion Time not met.

___________Be in MODE 5 36 hours

* This Completion Time should be extended to 7 days based on similarity to 3.6.6B3 and the risk-based Completion
Time for two trains inoperable. This'extension wIl be addressed in the generic change to the ISTS, but is not
justified in this document.
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6.0 SUMMARY

This report justifies modifications to various Technical Specification (TS) Action Statements for the
conditions that results in a loss of function related to a system or component included within the scope of
the plant technical specifications. It is recommended that the current required action be changed from
either a default or explicit 3.0.3 entry (or equivalent action) to a risk-informed action based on the
system's risk significance. In most instances, this AOT/CT is recommended to be 24 hours. In specific
instances, recommendations for longer and shorter AOTs/CTs are made, as appropriate.

The proposed TS changes covered in this report are summarized in Table 2-1. These changes are risk-
informed and are in conformance with RG 1.174, resulting in very small changes in CDF and LERF.
Furthermore, the bounding assessments of several of the recommended AOT extensions meet the risk
guideline value for RG 1.177. In some instances small potential risk increments are recommended where
extension of the AOT could potentially allow minor repairs or support a more thorough condition
evaluation and avert risks associated with a plant shutdown. It should be noted that risk assessments
performed to support these modifications are based on bounding analyses and are applicable to the entire
fleet of CE NSSS designs operated in the United States. Risks associated with the implementation of
these TS changes will be managed in accordance with paragraph (a)(4) of 10 CFR 50.65 (Maintenance
Rule).

The benefit from these changes is that the proposed AOT extensions provide needed flexibility in the
performance of corrective maintenance of these components during power operation. These actions will
avert the costs and risks associated with plant shutdowns and ensure that the public health and safety is
preserved.
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APPENDIX A

Technical Specification Cross-Rcference

This information is a condensed version of the plant TS information and is provided for
convenience only. For the current plant-specific TS wording, the reader should consult the actual

plant TS.
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Table A-1 a)
Results of Selected Technical Specification Review: Summary of 3.0.3 End States

ISTS SONGS TS Title End State

AnaDlogl - igt_ ISTS SONGS | ANOD Calvert Palo - SL- SL-2 .... VSES. - FCS ... PAL IMP2

3.1 Reactidity Control System _MOW N O W

None None 3.1.9 Boration Systems NA Default (5) NA NA Default Default Default Mode 3 -NA Restore I
(Mode 1,4) - Operating 3.0.3 ImIIt 3.0.3 .3.0.3 3.0.3 in 6, (2 In 48 hrs

.3m0p3 . (3 of 3 (3 of 3 (2 of2) of2 or Mode 3

.nop.) 'inop.) inop.) & borated
- -WS-)Mode 3in ....... In 2hrs,

(6) (7) 78 hrs, Mode 3 then 7
then in 78 hrs, days to

. Mode 5 in then restore I
. . .. . . 8.25 days Mode 5 or Mode 5

(I of 2) in 8.25 In 36 hns
days (I
of 2

3.4 Reactor Coolant System __ _ _

3.4.9 3.4.9 3.4.9 Pressurizer- Default Default 3.4.4 Default Default (Mode I- NA Restore in Restore Default Mode 4 in
(Mode 1.3) (Mode 1-3) Heaters 3.0.3 3.0.3 3.0.3 3.0.3 2) 72 hbs or in 72 hrs 3.0.3 12 hns

. . Mode 4 in Mode 4 or Mode
__In 6 brs in 12 brs 3hn 12
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Table A-l (')
Results of Selected Technical Specification Review: Summary of 3.0.3 End States

ISTS SONGS TS Title End State

Analog Digital ISTS SONGS ANO Calvert Palo SL-I SL-2 WVSES FCS(3) PAL MP2
____________ ___________ __________C liffs V erde_ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

3.4.11 E 3.4.11 E NA Pressurizer Mode 4 NA NA Restore NA NA NA NA Restore Restore Restore I
(Mode 1.3) (Mode 1-3) PORVs & Block In 13 hrs (no (no I In 72 (no (for (for (no I In I hr I in 2 in 1 hr or

valves PORVs) PORVs) hrs or PORVs, PORVs) PORVs) PORVs) or close hrs or IMode 4 In
Mode 3 but 4 both Mode 3 12 hrs
& S PSVs) block In 6 hrs (PORVs)
365F-UI valves &
301F-U2 Mode 4
in 12 Restore Close 1 In In 42 hrs Restore 1
hrs or close 1 1 hr, or (PORVs) In 2 hrs

In 1 hr, Mode 5 Restore and both
or Mode In 36 hrs 1Iin 2 In 74 hrs
5 In 36 (both BVs hrs & or Mode 4
hrs open) both In In 12 hrs
(both BVs 74 hrs (BVs)
inop.) or Mode

4 In 12
hrs

3.5 Emergencv Core Coolin Svstem ____._________-"
3.5.1 D 3.5.1 D 3.5.1 D SITs Explicit Explicit Default Explicit Explicit Default Default (Mode 1-4 Default Explicit Explicit
(Mode 1.3) (Mode 1-3) (2 or more of 4) 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 Default 2.0.1 3.0.3 3.0.3

3.0.3)

3.5.2 A 3.5.2 A 3.5.2 HPSI (2 of 2) Explicit Default Implicit Restore Implicit Implicit Implicit Implicit Default Explicit Implicit
(Mode 1-3) (Mode 1.3) 3.0.3 3.0.3 3.0.3 1 in 72 3.0.3 3.0.3 3.0.3 3.0.3 2.0.1 3.0.3 3.0.3

hrs or
Mode 3

1750 psi.
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fSeetd - Table A-I )Results of Seleeted Technical Specification Review: Summary of 3.0.3 End States

ISTS SONGS TS Title End State

Analog Digital ISTS SONGS ANO Calvert Palo SL-1 SL42 WSES FCS(J) PAL iMP2
Cliffs Verde

3.5.2 A 3.5.2 A 3.5.2 A LPSI (2 of 2) Restore I Default Default Restore Restore I Default Default Default Default Explicit Default
(Moade 1-3) (Mode 1-3) -- . _ in 72 hrs 3.0.3 - 3.0.3 1 in72 in 72 hrs 3.0.3- 3.0.3 3.0.3 2.0.1 3.0.3 3.0.3

or Mode 4 hrs or or Mode 3
& Pzr Mode 3 &Pzr<
<1700 in &Pzr< 1837 psi
12hrs 1750 psi & < 45SF

, in.2hrs in. 2 hrs

3.6 ContainmentSystems . _.-__

3.6.1 B 3.6.1 B 3.6.1 B Containment Implicit Implicit Implicit Implicit Implicit Implicit Implicit Implicit Implicit Implicit Implicit
(Mode 1-4) (Mode 1-4) . . 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 2.0.1 3.0.3 3.0.3

24 hours (Leak (Leak (Tendons)
(Tendons) . Testing) Testing)

3.6.12 3.6.12 NA Containment - Default NA NA., . NA NA Default Default Default NA NA NA
(Mode 1-4) (Mode 1-4) Vacuum Relief 3.0.3 . 3.0.3 3.0.3 3.0.3

valves (2 of 2) (inop. on (inop. on. (inop. on
delta absolute absolute
pressure) pressure) pressure)

3.6.13 3.6.13 NA Shield Building Default NA . NA NA NA Default Explicit Default NA NA Default
(Mode 1-4) (Mode 1-4) EACS 3.0.3 - 3.0.3 3.0.3 3.0.3 3.0.3

.. - (SBVS) (SBVS) (SBVS)

I . .. : ..

I : -- - "

. . I ..
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Table A-1 (1)
Results of Selected Technical Specificadon Review: Summary of 3.0.3 End States

ISTS SONGS TS Ttlte End State

Analog Digital ISTS SONGS ANO Calvert Palo SL-1 SLW2 WSES FCS() PAL hlP2
Cuiffs Verde

3.6.6A 3.6.6A 3.6.6.1 CTMT Spray and (Mode 1-4 (Mode 1-3 (Mode 1-3) (Mode 1.3 (Mode 1.3 (Mode 1-4 Default Mode 1-3
(Mode 1-3 (Mode 1-3 D&E Cooling Systems Explicit Explicit Default NA NA Explicit Explicit Default 2.0.1 NA Explicit
&4) &4) (Mode 1.3) 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 (for all 3 3.0.3

(Credit Taken for (for 2 CS (for 2 CS (for both (for both (for both (for both CS) (for both
lodine Removal) or 3 or or 3 or CS &3 or CS &3 or CS &3 or CS) CS)

more more more more more
CS/CC) CS/CC) CS/CC CS/CC CS/CC

(Mode 14) (Mode 1-3 (Mode 1-3 Mode 1-3
Restore 1 Restore I Restore 1 NA NA Mode 4 Mlode 4 NA Default NA Restore I
in 72 hrs in 72 hrs In 72 brs In 84 brs I 84 hrs (CC) 2.0.1 in 48 hrs
or Mlode or Mode & both in (for both (for both (for all 3 or Mode 4
5 in 36 4 In 36 7 days or CC) CC) CC) in 12 hrs
hrs (for hrs (for Mode 5 in (for both
both CC) both CC) 36 hrs CC)

(for both
CC)

3.6.6B 3.6.6B 3.6.6.2 B CTMT [Spray (Mode l- (Mode 4 (Mode (Mode l-
(Mode 1-3 (Mode 1-3 (Mode 4 and) Cooling 4) only) 1-3) 4)
&4) &4) only) Systems Explicit NA NA Explicit Explicit NA NA NA NA NA NA

3.0.3 (CS) (CS) 3.0.3 3.0.3 (CS) (CS) (CS) (CS) (CS) (CS)
(Credit not taken (for 3 or (for 3 or (CS)
for Iodine more more (Mode 3 (Mode 3
Removal) CS/CC) CS/CC) <1750 <1750 (Mode

psi) psi) Mode 1-4) 1-3)
Restore I Restore I NA Restore NA Explicit Explicit Default NA Explicit NA
In 72 hrs In 72 hrs (CC) I In 72 (CC) 3.0.3 3.0.3 3.0.3 (CC) 3.0.3 (CC)
or Mode or Mode brs or (for both (for both (for both (for
5 in 36 5In36 Mode 4 CC) CC) CC) both
hts (for hrs (for in 12 CC)
both CS both CC) hbr (for
or both both CS
CC) or both

3.6.10 3.6.10 NA Iodine Cleanup (Mode 1-3 (Mode 1-3 Restore
(Mode 1-4) (Mode 1-4) System Default NA NA Implicit NA Restore in Restore NA in 2 4 ("°) NA NA

3.0.3 3.0.3 72(8) hrs in 72 9 ) hrs
_ (IRS) .br
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Table A-t "'
Results of Selected Tchnleal Speclnic tion Review: Summnary of 3.0.3 End States

ISTS SONGS TSI | tle End State

Anlg | Dlgital ISTS |SONGS ANO Calvert VPearlo- SL-l SL-2 WVSES FCS(33 PAL MP2

3.7 Plant Sv5stemns_ m __
3.7.11 E 3.7.11 E 3.7.11 F CREACUS Explicit Explicit 3.7.6.1 Explicit Explicit Complex Restore I Implicit Explicit Explicit Implicit
(Mode 1-6) (Mode 1.6) 3.0.3 3.0.3 Default 3.0.3 3.0.3 ActIons In 24- 3.0.3 2.0.1 3.0.3 3.0.3

.. 3.0.3 (CREVS) (CREFS) (CREVS) (CREAFS) (CRV) (CREVS)
,________ ._____ .(CREAS) ._ ._:

3.7.12 E 3.7.12 E NA CREATCS Explicit NA 3.7.6.1 Explicit Explicit NA NA Implicit Explicit Explicit NA
(Mode 1-4) (Mode 1-4) -3.0.3 (CREACS) 3.0.3 3.0.3 3.0.3 2.0.1 3.0.3

. ; . . (CRETS) (CREATC) (CRATS) (CRC)
3.7.13 - 3.7.13 - NA -- ECCS Pump Default NA NA Default Default Default Default Default NA NA NA
(Mode 1-4) (Mode 1-4) Room EACS 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3 3.0.3

(ESF PWmp (CVAS)
-- ~~Room -. -

EACS)

3.7.15. 3.7.15- . NA Penetration Room Default NA NA (Mode NA NA NA Default NA.. NA. NA
(Mode 1-4) (Mode 1-4) - EACS .3.0.3 1-3) 3.0.3

Mode 4 (CVAS)
In12

____ -_ __ ____ ____ _ _ _ .__ __ _ . .hrs - _ .

roomnores lo atic lA-I

(I) Default and implicit actions result in 3.0.3 entry.
(2) Not applicable to all PWR designs.
(3) Fort Calhoun end states are different: -

Mode I = Operating (Reactor Power 2 2%)
Mode 2 - Hot Standby (Reactor Power < 2% & TAv > 515 °F)
Mode 3 - Hot Shutdown (TAV > 5I5 OF & reactor subaritical)
Mode 4 - Cold Shutdown (TTd < 210 °F & RCS at shutdown boron concentration)
Mode 5 - Refueling Shutdown (TT < 210 °F & RCS at refueling boron concentration)

(4) Not used. - -: - - - -
(5) Restore in 72 or Mode 4 in 6, then 7 days or Mode 5 in 36 hrs (Flowpaths and BAMI). -
(6) Restore to 2 paths in 72 or Mode 3 in 2, then restore in 7 days or Mode 5 in 30. (2 of 3 inop.)
(7) Restore to 2 paths in 72 or Mode 3 in 6, then restore in 7 days or Mode 5 in 30 (2 of 3 inop.)
(8) Mode 4 in 6, then resi&e in 48 or Mode 5 in3. - - -0-

(9) Mode 4 in 6, then'restore in 48 or Mode S in 30 (SAS).
(10) Mode 3 in 12, then restore in 48 or Mode 4 in 24 (IRS).
NA Not Applicable

. .. I
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Table A-2
Technical Specification Numbering Cross-Reference

ISTS SONGS Title Current End State
I TS #

Digitl ANO CC Palo SL-I SL-2 WSES FCS PAL AIP2
l Vcrde

3.1 Reactivity Control Svsterm _- ;.t : - v : .n ,
None None 3.1.9 -FBoration Systems - 3.1.2.2 -flow NA NA 3.1.2.2 3.1.2.2 3. 1.2.2 2.2.2(2) NA 3.1.2.2

Operating path 3.1.2.8 3.1.2.8 3.1.2.8b
_ 1 _3.1.2.8 -BAT -

3.4 Reactor Coolant Svstern _ * s 9 __ _ ;
3.4.9 3.4.9 3.4.9 Pressurizer-Heaters NA 3.4.9 3.4.9 3.4.4 3.4.3 3.4.3b 2.1.7a 3.4.9 3.4.4b
3.4.11 3A.11 NA Pressurizer PORVs NA 3.4.1 ID NA NA NA NA 2.1.6(5) 3.4.11 C, 3.4.3 C&D

(PORV) (PORV) (PORV) (PORV) (PORV) (PORV) D, & E (PORV &
BV)

& Block valves 3.4.1 IE 3.4.12 3.4.4b
(BV) (DV) (BV)

& RCS & Pzr Vent 3.4.1 IB 3.4.12B 3A.15 3A.IOb 3.4.I1A
Valves (RCS & Pzr (RCS & (RCS & Pzr (RCS & (RCS & Pzr

Vent Valves) Pzr Vent Vent Pzr Vent Vent
Valves) Valves) Valves) Valves)

3.5 Emergen' Core Cooling Svstem _____________

3.5.1 3.5.1 3.5.1.E SlTs 3.5.1 3.5.1 D 3.5.1 D 3.5.1 3.5.1 3.5.1 3.5.1 D 3.5.1 E
3.5.2 A 3.5.2 A 3.5.2 HPSI 3.5.2 3.5.2 A 3.5.3 B 3.5.2 3.5.2 3.5.2 3.5.2.D 3.5.2
3.5.2 A 352 A 3.5.2 LPSI 3.5.2 3.5.2 A 3.5.3 B 3.5.2 3.5.2 3.5.2 3.5.2.D 3.5.2
3.6 Containment Svstems _

3.6.1 B 3.6.1 B 3.6.1 B Containment 3.6.1.1 3.6.1B 3.6.13B 3.6.1.1 3.6.1.1 3.6.1.1 2.6(1) 3.6.1.B 3.6.1.1
3.6.1.5 3.6.1.6 3.6.1.6 3.6.1.6
(Tendons) (Leak Rate) (Leak Rate) (Tendons)

3.6.12 3.6.12 NA Containment - NA NA NA 3.6.5.1 3.6.5 3.6.5 NA NA NA
Vacuum Relief
Valves

3.6.13 3.6.13 NA Shield Building NA NA NA 3.6.6.1 3.6.6.1 3.6.6.1 NA NA 3.6.5.1
EACS (SBVS) (SBVS) (SBVS)

3.6.6A 3.6.6A 3.6.6.1 CTMT Spray and (Mode 1-3) 3.6.8.C NA 3.6.2.1.1 E 3.6.2.1.1 E 3.6.2.1 2.4 NA 3.6.2.1.E
D&E Cooling Systems 3.6.2.1 (Iodine (CS) (CS) (CS) (CS)

(Credit for Iodine (CS) Removal
Removal) System) 3.6.2.1.1 D 3.6.2.1.1 D NA 3.6.2.1 D

(Mode 1-4) (CC) (CC) (CC) (CC)
3.6.2.3b
(CC)
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APPENDIX B

System Specific LER Event Trees

This appendix contains the simplified Large Early Release event trees for the systems evaluated.

The values used to estimate the probability for the event tree scenarios for a normalized ICCDP

are also shown.

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01)
August 2004

PageBl ofBlO



This page intentionally blank.

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01)
August 2004

Page B2 of BIO



I .

PAS I Co ROSH SGD aSGRDHLIERP .. Nr

PLANT ACCIDENT SEOUENCE CONTAINMENT ISOL.ATED RCS PRESSURE HIGH. Sa DEPRESSURIZED TH VN AL
WmIH HIGH PRIMAY AND IMANUALL.Y OR VIA STUCIC OCCURS ICTAlNMNT (I*.DIRECT
-SECONDARY PRESSURE OPEN SECONDARY VALVE CONA_____HATNG

1006+00

-0896.0
01. 00640000
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& 0601!
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PAS. a ... S.. -SGDo sam DOG LERP Nam
PLANT ACCIDENT SEQUENCE CONTAINMENT ISLTD ROS PRESSURE HIGH SG DEPRESSURIZED THRA NUCDST.. PEEETFAILS

SECONHIG PRESSURYEN AULY RVASU OPEN SECONDARY VALVE ICONTAINMENT HEATING)____

a8.E00 LR01

1.00E-01 Q00E.00 2

8.ODE-01.

9.88201l
0.002+00

1.00E-02

__ _ _ _ _ _ _ _9.002-01 MODE.00 LE P4
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...SECONDARY PRESSURE jOE EONAYV.S CONTAINMENT HEATING) ___

9397E.03 LEP-1f 5.00E45
1.OOE.O1 1 10E.04: P-2

1.81E0E O

2.0.00E01
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1.005D2'.

9.001501 1.2SE.03 EP-4
9 97.011.1012*02

1.761301 C
9,996.01

7.98E-01
8.00E-01.

33 0DE-03

3B3 ipife LR OEven Tre orH.I i .. .. RUER ......... a /403 - Pae

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01)
August 2004

Page B5 of BIO



PAS RSH ""' . - ., -SGOSGTILEFIP NWil

P-LANT ACCZDENT SSUNC CNARNMSNT MSOLATE RC PRESSURE NWG~ SGERSUIE HRALDCDGR VN FAILS
Wm4H HIGH PRIL MAYANDE I~C" MANUALLY OR VIA STUCI( OCS CNTNMENT (Le. DIREC
SECONOARY PRESSURE ' OPEN SEOONDARY VALVE COTINET ETIG

9907E.03 *EW1

1.035-01 1.10E-04 2
1,1012.02

&.0OE-01
O.86E.03

2.OOE-01

1.7VE-03 LEP3

9.00E-01 I.9E503
9E.0I1.10E-W

9..975.01

I..76E+00
&OOE-010

a.005.03

B:4: Simplified CLERP Event Tree for HPSI wlo PORV . D:\RUPER1'30&HPSI.eta | 84103 .- Page 1
.

WCAP-16125-NP-A, Rev. 00 (CE NPSD-1208-A, Rev. 01)
August 2004

Page B6 of BIO



'. w .. I .' :

.. ............... ... -.......'.._........ .. .. . . . . .. . .. ... �. ... .. . . .

PA ,.s ... .... .. .. .. a I csM--i sao * 3 SamTRC LERP Narm

PLANT ACCaDENT SEO(JENCEI CONTAINMENT ISOLATED AICS PRESSURE MGMN SO DEPFIESSURIZED... TEMLW CDSak P VN AX
wiTH HIGH PRIMARY&n AN MANUALLY OR VIA STUICK I OCCUR~S IC=AN t~ EN t@ DIRECT
SECONDARY PRESSURE._ OPEN SECONDARY VALVE, ....J~~N HEATIN)-.

39 ".03.LP-

1.00E-1.1IIAEE00

6.002.W
. . ...... 186E-03 O

9.89-01
1002.01

1.79E.03 LEP.3

_ _ _ _ _ _ _ _ _ _ _9.002-01 .1.95E.03 .

9.90E.01
1.76E-01 O

7.98601 O
8.00E-01

3.00E-03 LRP-S
-300E.03.

A .... ...

li-: IMPlIRtle L;LhHF EventTree for ~ontainmern I:ay stm :WU:T.:X.b.ta WvU agei1 1

WCAP-16 125-NP-A, Rev. 00 (CE NPSD-1 208-A, Rev. 01)
August 2004

Page B7of B10



PAS Ia RCSH SODRDCH-LEaP Name
PLAN4T ACCIDENT SEQUENCE CONTAJNNENT ISOLTED BCS PRESSURE HIGON SO DEPRESSURLINUCDZGTED 1EVNTFALS

WITH HIH PFWIAARY AND IMANUALIY OR VIA STUCK( OONc~ ~TAWAENT a.L. DIRECT'
SECONDARY PRESSURS OPEN SECOCONTANMEALHEATING

&~-14.99EO02 LEP-

1.ODE01 548E.04 -
M OE.02

4,93E02 O

t.OOEtOO

187E-03 EP-3
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. I . .... .. I . .. ..... .. . I. . .
V 

- r -
PAS I- :...J ' 0 .,-C , I -" . RCSHI 800-SG . -I :SGTR -: I - 001. CH . ..

PLANT ACCIDENT SEQUENCE CONTAINMVENT1ISOLATED RCS PRESSURE HIGH SODERSSURIZX:_ I THERMAI. INDUCED 80TRh HPEEVN ALS

SECONDARY PRESSURE I OPEN SEOONARY VALVE'CANETHAIG

L.EHNP Name

* .11.00E+00
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