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1. PURPOSE AND SCOPE

Houston Lighting & Power (HL&P) Co. is proposing changes to the South Texas Project (STF)
Technical Specifications (3/4.10.8) concerning the emergency Diesel Generators (DG) and the
Essential Cooling Water (ECW) systems. Included in this submittal is a summary of changes and
updates to STP’s Probabilistic Safety Assessment (PSA) models since these models were last used
by the NRC to evaluate changes to the STP Technical Specifications in August 1993 (Ref. 1.13).
Some of these changes have occurred due to NRC approval of the proposed Technical Specification
changes (Reference 1-15) and incorporation of plant specific data.

Section 1.1 of this submittal provides the background and objectives for the proposed changes.
Section 1.2 provides the summary of changes to STP's PSA. The proposed changes are discussed
in Section 1.3 and a qualitative analysis of the changes is presented in Section 1.4. Section 2
documents the technical approach followed in this evaluation, which preduced the results and

conclusions that are documented in Sections 3 and 4, respectively.
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1.1 BACKGROUND & OBJECTIVES

The primary objective of this report is to perform a risk-based evaluation for a proposed change to
South Texas Project (STP) Technical Specification 3/4.10.8 concerning a Special Test Exception
(STE) for the Emergency Diesel Generators and Essential Cooling Water Systems. The proposed
change would permit concurrent planned maintenance to he performed on each DG and ECW train
within a special allowed outage time (AOT) once per fuel cycle. Compensating measures to offset
the temporary risk impact of taking these components out of service are discussed in Section 1.3 of
this submittal. The proposed Special Test Exception would extend ECW and DG System AOTs for
each train to 7 days and 21 days, respectively, once per refueling cycle. The current 72 hour AOT
for both systems would be retained for other planned maintenance activities during the rolling
maintenance cycle (voluntary LCO entry) and all unplanned and corrective maintenance (involuntary
LCO entry). As a result of the proposed change, some of the preventative maintenance for the
ECW and DG systems currently being performed during refueling outages could be performed with
the plant at power. Considering the risk impact of the proposed change, the requested STE would
not result in a significant increase in the risk of a severe core demage event. In fact, the net effect
of the proposed change should be an improvement in plant safety and an opportunity to increase
the effectiveness of the maintenance program. This is due to the increased likelihood that the ECW
and DG systems will be available during shutdown conditions and an enhanced station focus on
equipment within the scope of the proposed STE relative to the scope of equipment within a
refueling outage.

This risk-based evaluation makes use of an updated version of the STP Probabilistic Safety
Assessment and Individual Plant Examination (Level 2 PSA/IPE). This update to the Level 2 PSA/IPE
accounts for NRC approved changes to the Technical Specifications resulting from the previous
Risk-Based Evaluation of Technical Specifications (Reference 1-13), an incorporation of complete
and current plant specific data, and changes necessary to address compensatory measures
identified to minimize temporary risk increases resulting from plant operation for longer periods with
a Diesel Generator and its associated Essential Cooling Water train out of service.

Consistent with the objectives of Reference 1-13, the primary motivations behind this request stem
from a desire to achieve a more balanced allocation of component maintenance tasks between full
power operation perioa" and refueling outages, the need to account for unique plant features at
STPEGS, which, in comt ination with the application of standard Westinghouse (W) Technical
Specifications (Reference 1-4), have led to an undue burden on the resources required to test and
maintain plant equipment. The current Technical Specifications fail to account for additional plant
redundancy that is beyond that provided in other domestic Westinghouse PWRs. STPEGS has at
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least three electrically independent and physically separated Engineered Safeguards Features (ESF)
trains of equipment to provide basic safety functions. For accident sequences that have previously
been determined to control the risk of a severe core damage event at STPEGS, only one such train
is required to protect core and plant integrity. For some safety functions, four independent trains of
safety-grade equipment have been provided. In addition, unlike many plants there are alternative
sources of electric power in addition to the basic offsite power network and the three trains of
emergency Diesel Generators, that could prevent a severe accident even if all of these primary
sources of electric power were unavailable. These electric power sources include a separate supply
of offsite power that can be routed through the Emergency Transformer and additional Diesel
Generators for the Technical Support Center (TSC) and Balance of Plant (BOP) equipment.

The standard W Technical Specifications, which generally provide the basis for the STPEGS
Technical Specifications, were developed for two-train designs that preceded STPEGS. With one
safety train out of service, the STPEGS units now fall within a plant configuration with two
independent trains still operational, which is the normal operating configuration for other W plants.

STPEGS has three separate and redundant safety related mechanical-fluid and electric power trains
which are backed up with on-site power supplied from three emergency ESF Diesel Generators as
well as a number of non-safety related Diesel Generators. Any one of the EGF DGs can provide
sufficient power to safely shutdown and remove decay heat from the reactor for all risk significent
sequences. The combination of the added STPEGS plant redundancy, the scope of components
included in the In-Service Testing (IST) program which are tested to determine system acceptance
criteria (i.e., operability per Technical Specification 4.0.5) for American Society of Mechanical
Engineers (ASME) Section XI compliance, vendor requirements (i.e., preventive maintenance
activities), the need to meet system availability goals established by the Institute for Nuclear Power
Operations (INPO), and the standard two-train W Technical Specifications, combine to create an
additional burden on STPEGS in terms of the resources and costs of testing and maintaining three or
four trains of safety equipment.

This combination of factors also has the undesirable consequence of increasing the likelihood of
perturbing the optimal safety configuration of plant equipment to perform test and maintenance
tasks during power operation and during refueling outages. The probability of the inadvertent
introduction of human-induced equipment failures resulting from errors in test and maintenance,
however small, is also increased due to higher frequency of station operators reconfiguring plant
system/equipment from its optimal staie of readiness.

The current Technical Specifications prevent the realization of one of the primary benefits that the
added third train of redundancy was intended to provide; that is, the increased flexibility to maintain
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equipment without impacting power generation of the plant. The use of added redundancy to
reduce the likelihood of Technical Specifications-imposed plant outages is widely employed in
Western European plants by applicetion of & design principle known as the "N-2° rule. In
Switzerland, for example, plants routinely take single trains of safety equipment out of service once
each year to perform planned maintenance for up to several weeks duration with no Technical
Specification restrictions on power operation unless a second train is out of service concurrently.
STPEGS has made the investment in the additional hardware to meet this rule for most accident
conditions. Although the NRC has granted some relief for other three train sys.ems in the 1593
request for changes, STPEGS does not currently realize the intended benefit of this added
redundancy in the case of some safety-related mechanical-fluid systems or on-site electric pcwer

capability.

Since the standard W Technical Specifications were used to establish the current Technical
Specifications at STPEGS, a state-of-the-art plant-specific Level 1 PSA was developed (Reference 1-
§). The Level 1 PSA was reviewad and accepted by the NRC as documented in its safety
evaluation report (SER) dated January 21, 1992 (Reference 1-6). The Level 1 PSA was initiated
unilaterally and was completed prior to the NRC requirements to perform individual plant
exsminations (Reference 1-7). Even though the plant was originally built with significant margins
beyond the requirements of the General Design Criteria, additional plant hardware and operational
enhancements were made to reduce the contributions of the ranking risk contributors that were
identified in the Level 1 PSA. These changes included one to provide a capability to prevent
Reactor Coolant Pump Seal LOCA conditions during & loss of offsite power event when all three
emergency Diesel Generators (i.e., all three safety trains) are postulated to fail.

Since the Level 1 PSA was performed based on a design freeze date of October 1988, a review of
plant design changes and other performance parameters (e.g., reactor trips) resulted in an update to
the Level 1 PSA to reflect the plant design configuration at about one year prior to the IPE
submittal. This review of design and plant parameter changes was incorporated into the Level 2
PSA/IPE with a new design freeze date of April 1991. The Level 2 PSA/IPE was submitted to the
NRC as an IPE and IPEEE submittal in August 1992 and it was this same model that provided the
primary basis for the Risk-Based Evaluation of Technical Specifications that was submitted to the
NRC in August 1993 (Reference 1-13) followed by NRC approval of revised Technical Specifications
in January 1894 (Reference 1-15). There were some selected model refinements added in the 1893
submittal to address the risk impacts of Technical Specification changes and to improve the
treatment of modeling the risk impacts of planned maintenance during the rolling maintenance

cycle.
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The PSA models previously used in NRC submittals were based primarily on generic data with some
limited plant specific data for initiating event frequencies and planned maintenance unavailability
added at the time of the 1992 IPE submittal. Since then, plant specific data for component failure
rates and both planned and unplanned maintenance unavailability has been collected and analyzed
through the period from commercial operation through 1992 for both Units 1 and 2. This submittal
reflects the most cu/rent version of the PSA models and includes plant specific data, the current
Technical Specificat'ons, the requested Technical Specification changes to the Special Test
Exceptions (STE) section for DG and ECW, and 8 number of proposed compensating measures that
would minimize any temporary risk increases during the requested 7/21 day ECW/DG maintenance
periods.

The objectives of this updated risk-based evaluation of the proposed STE section for ECW and DG
systems are to:

. Evaluate and justify 8 specific change to the STE section of the Technical Specifications to
obtain the operational flexibility that is made possible by the use of three safety related ESF
systems at STPEGS.

k& Perform this specific change to the ECW and DG AOTs under the constraints of specific
compensatory measures that are described in Section 1.3 below, which will become
prerequisites to utilizing the proposed STE, and taking credit for additional hardware features
which have not previously been evaluated (i.e., Emergency Transformer).

. Achieve @ more optimum balance between the positive impacts of testing and maintaining
equipment and the negative effects of disturbing equipment from service and entering
less-than-optimal plant configurations.

® Achieve a better palance of the allocation of maintenance activities from the refueling
outages to plant operation and provide an enhancement to the maintenance program with
respect to safety. In view of the need to maintain important mechanical-fiuid support and
AC power supplies during plant outages, as well as plant operation, and the higher number
of competing activities during refueling outages, the transfer of some of the Diesel
Generator and Essential Cooling Water planned maintenance to at-power operation should
have a net positive impact on plant safety by levelizing risk across all plant conditions and
enhancing the effectiveness of the preventive maintenance by minimizing competing time
factors.
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L] Delineate the separate risk impacts of planned and unplanned maintenance and thereby
provide sufficient information to support the risk optimization of the planned maintenance
program. This optimization has the goal of affecting changes to the test and maintenance
activities within the proposed STE in such a manner that no significant, adverse risk impacts
will result.

This risk-based evaluation of Diesel Generator and Essential Cooling Water Special Test Exception of
the Technical Specifications is an extension of the already NRC approved risk-based Technical
Specifications (Reference 1-15). The NRC has conducted an in-depth review of the Level 1 PSA.
Several Level 1 PSA updates have been made to meet the IPE requirements and to support the
ongoing risk managsment program at STPEGS. The latest update to the STP PSA model includes
the NRC approved Risk-Based Technical Specifications, updating with Plant Specific Data,
incorporating the Emergency Transformer into the model, and additions to the model to permit the
consideration of compensating measures that will minimize the temporary increases in the rolling
risk profile associated with the 7/21 day ECW/DG maintenance outages.
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1.2 CHRONOLOGY OF RISK-BASED TECHNICAL ST"ECIFICATION EVALUATIONS
AT STPEGS

The following key events highlight the chronology of the risk-based evaluation of Technical
Specifications at STPEGS:

o By letter dated April 14, 1989 (Reference 1-8), Houston Lighting & Power Company (HL&P)
submitted the STP Level 1 Probabilistic Safety Assessment (Level 1 PSA) Summary Report.
In that letter, HL&P informed the NRC that the Level 1 PSA would be usec as a basis for
proposing certain changes to the plant’s Technical Specifications.

« Subsequently, the NRC requested a copy of the entire Level 1 PSA report, and, by letter
dated June 15, 1988 (Reference 1-9), HL&P submitted the STP Level 1 PSA to the NRC.

. By letter dated February 1, 1990, HL&P submitted amendments for Operating
Licenses NPF-7€ and NPF-80 for 22 changes to the STPEGS Units 1 and 2 Technical
Specifications, pursuant to 10CFR50.90, based on Level 1 PSA analyses (Reference 1-1).

L] Later in 1990, 1991 & 1992 the proposed Technical Specification changes for 6 systems
were withdrawn, leaving 16 plant systems with proposed Technical Specification changes
for consideration by the NRC.

- in August 1991, the NRC contractor’s [Sandia National Laboratory (SNL)] review of the
Level 1 PSA was completed as documented in NUREG\CR-5606 (Reference 1-10).

. The NRC issued its SER on the Level 1 PSA on January 21, 1992. The SER concluded that
*...the PSA is a state-of-the-art Level 1 risk assessment.” Furthermore, the SER stated that
the NRC review indicated that “...there is no unique outlier that contributes significantly to
the overall mean core damage frequency at the South Texas Project...." The SER
documented the NRC’s acceptance that the core damage frequency estimate in the Level 1
PSA of 1.7 x 10" per year represented an acceptable baseline value. This established the
baseline value against which to judge the acceptability of impacts of the proposed changes
to Technical Specifications as stated in HL&P correspondence dated April 14, 1989
(Reference 1-6).

. On July 23, 1992, a meeting was held between HL&P and NRC to discuss the review of the
Risk-Based Evaluation of Tachnical Specifications, which was submitted ..i February 1890.
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At this meeting, it was agreed that the updated probabilistic models used for the IPE that
was currently nearing completion wouid be used to update the risk-based evaluation to
ensure that the conclusions reached in the SER were sti" valid. The NRC issued a request
for additional information (RAI) following that meeting via letter dated August 18, 1992,
(Reference 1-12).

HL&P provided a response to the August 18, 1992 RAI on November 11, 1992, and this
response is Reference 1-11.

In August 1992, HL&P submitted the STP Level 2 PSA/IPE (Reference 1-12) in response to
NRC Generic Letter No. 88-20 (Reference 1-12). In this report, the Level 1 PSA results
were updated to provide a more realistic and up-to-date estimate of the mean core damage
frequency of 4.4 x 10°® per year. In the STP Level 2 PSA/IPE, some conservatisms in the
original Level 1 PSA were eliminated and some plant-specific data were incorporatad, but
the baseline assumptions with respect to AOTs and STls were maintained consistent with
the current Technical Specifications and with the Level 1 PSA.

in December 1982, a meeting was heid at STPEGS between the NRC and HL&P. At that
meeting HL&P indicated that some enhancements and corrections were being incorporated
into the STP risk models for rebaselining the IPE results. The NRC indicated that the
rebaselining could introduce new uncertainties about the impact of the proposed Technical
Specifications and further requested that the analyses be performed using the Level 2
PSA/IPE results.

At NRC direction, Brookhaven National Laboratories (BNL) acquired PLG's RISKMAN®
Version 3.08 software, training in the use of that software and the STP PSA models from
the Level 2 PSA/IPE that were developed in RISKMAN®. BNL then performed indepandent
evaluations of the proposed Technical Specification changes to support their review.

In May 1993, NRC issued a request for additional information (Reference 1-3) to support
their review of the Technical Specification submittal. The response to that RAI was in
Reference 1-13.

In August 1993, HL&P submitted a Risk-Based Evaluation of Technical Specifications for 16
modifications to allowed outage times (AOT) and surveillance test intervals (STI).
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@ Subsequently, in January 1994, the NRC issued Amendment Nos. 59 and 47 to Fucility
Operating License 1os. NPF-76 and NPF-80 for STPEGS units 1 and 2, approving most of
the requested changes in AOTs and STls in the Technical Specifications for 10 systems
(Reference 1-15).

o Currently, this submittal is made to the NRC for extending the Diesel Generator plannea
maintenance AOT from 72 hours to 21 days once per Diesel Generator per refusling cycle
concurrent with the Essential Cooling Water train planned maintenance AOT from 72 hours
to 7 days once per ECW train per refueling cycle.

The requantification of the risk-based evaluation of the Technical Specificatinn’e Special Test
Exception section using the updated Level 2 PSA/IPE models has now been compieted and is
inciuded in this report.
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1.3 SUMMARY OF REQUESTED STE CHANGE TO DIESEL GENERATOR AND
ESSENTIAL COOLING WATER AOTs

This section provides a brief discussion of the current Diesel Generator and Essential Cooling ' Vater
Technica! Specifications and the proposed STE change (See Table 1-1). A marked-up copy of the
current Technico! Specifications is provided in Appendix A. The justifications for these changes are
found in Section 3 using the evaluation criteria and technical approach in Section 2.

1.2.1 Diesel Generator

The current AOT for the DG system per Technical Specification 3/4.8.1 is 72 hours for any of the
three emergency Diesel Generator units being declared out of service during power operation. If
wwo or more emergency Diesel Generators are out of service at the same time, then Technical
Specification 3.8.1.1.f is entered, and if all but one is not returned to service within 2 hours of this
condition being entered, & plant shutdown is required. Under the proposed change, there will be 8
Special Test Exception that will only be permitted once per Diesel Generator per refueling cycle for
the purpose of planned maintenance. This Special Test Exception will allow an extension of the
present 72 hour AOT to 21 days. In addition to the restriction on the frequency for this Special
Test Exception, there wiil be 8 number of compensatory measures which will be Limiting Conditions
of this Test Exception that will offset the temporary risk increases associated with removing a DG
from service.

1.3.2 Essential Cooling Water

The current AOT for the ECW system per Technical Specification 3/4.7.4 is 72 hours for any of the
three ECW trains being declared out of service during power operation. If two or more ECW trains
are out of service at the same time, then Technical Specification 3.0.3 is entered, and if all but one
is not returned to service within 1 hour of this conditicn being entered, a plant shutdown is
required. Under the proposed change, there will be a Special Test Exception that will only be
permitted once per ECW train per refueling cycle for the purpose of planned maintenance. This
Special Test Exception will allow an extension of the present 72 haur AOT to 7 days. In addition to
the restriction on the frequency for this special AOT, there will be a number of compensatory
measures which will be Limiting Conditions of this Special Test Exception that will offset the
temporary risk increases associated with removing a ECW train from service.
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1.3.3 Compensatory Messures

These Limiting Conditions and cormpensating measures which will be in effect prior to and during
the Speciai Test Exception include:

No planned special testing (required Technical Specification surveillance testing excluded) or
maintenance activities will be performed on the other two safety trains of equipment during
the Special Test Exception period.

2. Prior to commencement of maintenance under the Special Test Exception AOTs,
performance tests will be perform.d on the following equipment items to verify functionality
during this period: the TSC Diesel Generator, and the Positive Displacement Charging
Pump. Furthermore, these equipment items will remain functional and available .hroughout
the STE duration and no planned maintenance or other testing of these equipment items will
be aliowed.

3. The turbine driven Auxiliary Feedwater pump train will be OrTRABLE throughnut the STE
duration.

4, Cross train Technical Specification surveillance activities scheduled to occur during the STE
will be reviewed for impact prior to the STE and rescheduled as appropriate.

5. Prior to comm.encement of maintenance under the proposed STE, containment integrity will
be verified to ensure containment isolation penetrations are in their proper alignments. The
reactor containment building supplemental purge valves will be verified to be OPERABLE and
in their proper alignment . Additionally, containment purges that may be required during the
STE will be strictly controlled.

6. The Emergency Transformer will be functional and available duri - the STE.

2 Work in the switchyard will be strictiy controlled. Switchyard activities which could
adversely affect the supply of electric power to the ESF busses will be prohibited

8. The above compensstory measures will be discussed at the Daily Communication and
Teamwork meeting to reinforce the importance of the compensatory measures during the
extended ECW and DG AOTs and to ensure compliance with them and heighten station
personnel awareness.
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9. After ECW returned to service, no planned special testing or maintenance activities will be
performed on this safety train of equipment during the remainder of the Special Test
Exception period.

The above compensatory measures are intended to offset the risk impacts of taking a Diesel
Generator and associated Essential Cooling Water train out of service and are consistent with a risk
neutral strategy for using the PSA model to optimize the plant Technical Specifications that was a
key eiement of the 1983 submittal.
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1.4 IMPACT OF PROPOSED CHANGES

The incromental increase in risk associated with incorporation of the requested Special Test
Exception of 271 and 7 day AOTs for the emergency Diesel Generators and Essential Cooling Water,
respectively, in - nbination with the compensatory actions listed previously is shown by the results
of th's submittal to be insignificant. In fact, other changes that have been made to the base case
PSA model since the last Risk-Based Evaluation of Technical Specifications submittal, such as the
incorporation of plant specific data anad the capability to supply power via the emergency
transformer have made greater impacts than those that result from the requested change. The
numerical results are discussed in more detail in Section 3.

The impact of the changes that result from the current request primarily are associated with the
increased AOTs, the accompanying compensatory measures, and changes to the planned
maintenance program that are intended to effect a risk optimization and a more balanced planned
maintenance program. The increased AOT changes result in an increase of 11% from the average
Core Damage Frequency (CDF) of the STP PSA base case model that has been updated in this
submittal with plant specific data and the emergency transformer. This net result of the DG and
ECW AOT changes is not considered a significant increase in the station’s overall risk levels. STP
has the capability to monitor actual plant risk profiles and could track cumulative risk values against
target values. When considering the positive effects of removing a significant amount of Diesel
Generator and Essential Cooling Water maintenance from the refueling outages relative to shutdown
risk in a qualitative manner, our evaluation indicates that the net effect of all the proposed changes
will be that the overall risk impact is less than the 11% CDF increase for at-power conditions since
shutdown risk is reduced. The PSA models will continue to be periodically updated to account for
plant changes and trends in equipment performance as evidenced by the development of
plant-specific data.

Unplanned simultaneous train outages resulting from the STE AOTs (e.g., overlappinc of one train
AOT from one week into another train AOT during the next week) are considered to be unlikely for
the current case and do not increase significantly with the requested 21 and 7 day AQTs.
Simultaneous train outages are not allowed by Technical Specifications and will not be permitted for
scheduled maintenance (i.e., no voluntary entry), thus they are not included in the rolling
maintenance profile. In fact, no planned maintenance or testing {except required surveillance
testing) which could affect the operability of the non-affected trains or other selected equipment
that are key to preventing a station blackout sequence will be allowed. Also, each non-affected
train will be operable throughout the duration of the STE. It should be noted that this submittal also
extends the time constraint associated with Technical Specification 3.8.1.1.d to 24 hours to aliow
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proper diagnosis and corrective actions to be developed or implemented in the unlikely event that
multiple train functional failures occur.

There are other impacts that are recognized, but were not guantified in this submittal. First, more
time and flexibility to perform planned maintenance without interfering with plant refueling outage
tasks are expected to result in qualitative improvements in the identification of root causes and
implementation of corrective measures. Second, the use of risk-based approaches, similar to this
submittal, to optimize the maintenance program provides added assurances that the priorities for
assigning station resources to emergent work and maintenance backlog items are set to address the
equipment with high risk importarce first. Third, a reduced workload during refueling outages to
conduct test and maintenance activities should improve the likelihood that testing and maintenance
activities are conducted free of errors and inefficiencies. Finally, the removal of some planned
maintenance tasks for the Diesel Generator and Essential Cooling Water systems from the refueling
outage schedules will increase the availability of the Diesel Generator and Essential Cooling Water
systems during these outages. Since the RHR system and all other means of decay heat removal
during Modes 4, 5 and 6 are dependent on the ECW system and AC power from the busses
supported by the emergency Diesel Generators, this fact will result in an unquantified reduction in
risk of a severe accident during shutdown conditions. Since a plant specific PSA model of
shutdown condition: is not available, this effect could not be quantified. But it is not difficult to see
that the effect is a reduction in the shutdown risk levels. Hence, the combined effects of all of
these measures ar> expected to result in long-term improvement in equipment performance, material
condition, and in reductions in risk leveis below those currently estimated
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Table 1-1. Sumnwry of Proposed Special Test Exception to the Technical Specifications

Technical Systern Current Technical Proposed Technical Remarks
Specification Specifications Specifications
AOT STl AOT sn
(Days) (Days) (Days) (Days)
Diesal Gererator (DG) 3 N/C 21 days N/C 21 days used
3/4.10.8 or 3 once per DG per
days(1) refueling cycle
Essential Cooling Water 3 N/C 7 days or N/C 7 days used once
(ECW) 3 days(2) per ECW train per
refueling cycle
Notes:
N/C No change proposed.
(1) 21 days once per DG per refueling cycle for planned maintenance and 3 days per occurrence for other
planned and unplanned maintenance.
(2) 7 days once per ECW train per refueling cycie for planned maintenance and 3 days per occurrence for other

planned and unplanned maintenance.
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2. TECHNICAL APPROACH FOR EVALUATING THE PROPOSED
SPECIAL TEST EXCEPTION

This section describes the technical approach to performing a risk-based evaluation of a proposed
STE relative to changing the Diesel Generator and Essential Cooling Water system AOTs. This
includes the decision criteria that were used by STPEGS to judge the acceptability of the proposed
changes and the methods and models that were employed to measure the impacts of the change
against the criteria.
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2.1 DECISION CRITERIA

2.1.1 Risk-Based Decision Criteria

The decision criteria that were used by STPEGS to judge the acceptability of the proposed Special
Test Exception for the Diesel Generator and Essential Cooling Water systems were derived from
Risk-Based Evaluation of Technical Specifications submitted August 1993 (Reference 2-9), and the
recognition that the Technical Specifications are part of the operational controls on the reliability
and availability performance of plant systems that are essential to perform critical safety functions.
Success in maintaining these safety functions is synonymous with maintaining the integrity of the
reactor core and the integrity of the containment. From this, we derive a very simple and
easy-to-implement decision criterion:

Changes to the Technical Specifications are acceptable if and only if they do not
result in a significant increase in the risks associated with a severe accident.

Some of the plant systems serve to protect the integrity of the reactor core. These include the
reactor trip, core and resctor coolant system heat removal, and reactor coolant inventory and
pressure control systems. Other systems serve to protect the integrity of the containment and to
protect against the formation of containment bypass release paths. Some auxiliary systems support
both core and containment functions. To address the above decision criterion gquantitatively, the
following risk measures are used in this evaluation:

« Core Damage Frequency (CDF). The annual average frequency of a severe core damage
accident, as defined and quantified in the STP PSA is currently baselined with a mean value
of 2.07 x 10* per year. These results were derived from a plant specific STP Level 2 PSA
model that has been updated since the previous Risk-Based Evaluation of Technical
Specifications was submitted in August 1983. This update was obtained by incorporating
Risk-Base. Tachnical Specifications that were approved by the NRC in January, 1994, a
comprehensive update of plant specific data through 1992 plant operation experience, and
additional modeling enhancements described in section 2.4.3, some of which were needed
to model compensatory measures to offset negative risk impacts of the proposed change.
Acceptance of the proposed change is based on the fact that the increase in the annual
average core damage frequency is insignificant. One component of this frequency is the
conditional frequency of core damage given the Diesel Generator or Essential Cooling Water
System is out of service. Piots of this quantity are best seen by using a “risk profile” that
presents the time dependent behavior of this conditional frequency as the plant
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configuration changes with time (Figure 2.1-1). In addition to measuring the risk impacts of
the proposed STE in terms of the annual average accident frequencies, these time
dependent risk profiles are separately examined as well as the integrated or cumulative risk
over periods of DG and ECW systems unavailability. Figure 2.1-1 represents the estimated
relative and incremental risk during the STE based on average core damage frequency model
estimates. The figure shows that the cumulative risk is less than the threshold proposed in
Reference 2-12 based on & work window scheduled to ~ 75% of the total STE window.
Should the entire STE window be used, the average core damage frequency model predicts
that the incremental risk would equal the threshold on the 13th day and rise only slightly
above the threshold (to 1.03E-6) for the entire 21 day period.

@ Large, Early Release Frequency (LERF). The annual average frequency of a severe core
damage accident accompanied by a large, early release as defined and quantified in the
current STP PSA is 3.49 x 107 per year. This class of accident sequences includes
postulated containment bypass and early containment failures that are of sufficient size to
produce relatively large releases of radioactive material within several hours of the time that
core debris would be expected 1o be released from the reactor vessel into the containment.
The more specific definition of LERF that was used in the IPE case is a breach of at least 3"
in diameter in the containment boundary occurring within 4 hours of vessel breach during a
severe core dar ««je event that is not arrested within the reactor vessel. The proposed
change can be accepted only when the increase in the LERF is insignificant.

When used together, these measures provide the ability to identify changes that could, in principle,
be acceptable from a core damage point of view but unacceptable from a containment integrity
perspective. Some changes might have no impact on core damage frequency whatsoever, but
could adversely impact the early release frequency at the same time. These measures also provide
the ability to assess the potential impacts to both plant safety and public health/safety in
accordance with NRC safety goals.

In the technical approach that was employed to evaluate the impacts of the proposed AOT change
on risk levels, the primary focus of the calculations is on core damage frequency. Because of the
extensive PSA analyses that have been performed for this plant, there is already a deep
understanding of the most important sequences leading to core damage as well as the more limited
set that contribute to a large early release. This insight permits that most of this risk-based
evaluation can be carried out with the Level 1 PSA model ‘hat determines core damage and plant
damage state frequencies. Examination of the sequences and the plant damage state results
preclude the need to use the full linked Level 2 models (i.e., containment performance) for all but
the final integrated quantification. Hence, most of the analyses in this submittal are performed with
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the Level 1 model and changes are first examined in terms of their impact on core damage
frequency. Then, changes that are found to have an acceptable result for CDF are evaluated to
ensure that none create unacceptable LERF results. This is accomplished by examining the plant
damage state resuits and by performing a single integrated analysis with the Linked Level 1/2 event
trees, which are all quantified within RISKMAN".

2.1.2 Interpretaticn of Risk Estimates

In judging whether a computed CDF change is considered "significant” or “insignificant,” there are
several factors that need to be considered. One is that any estimate of CDF or LERF involves
significant uncertainties due to uncertainties inherent in the understanding of the causes and
characteristics of rare events. To some extent, numerical estimates can be made of the variation in
the results due to specific and quantifiable sources of uncertainty such as those in parameter
estimates for initiating event frequencies, component failure rates, maintenance unavailabilities and
common cause parameters, and certain aspects of modeling uncertainty. There are other sources of
uncertainty that are either not quantified or are simply unquantifiable without the use of
considerable engineering judgment.

There is an important limitation in the current submittal with respect to the risks of severe
accidents. The current STP PSA models account only for accident sequences that could initiate
frorn power operation states. In a cunservative interpretation of the results, there is a reasonable
basis to assume that the PSA covers Modes 1, 2 and 3; however, the shutdown modes 4, 5, 6, and
core offload are not addressed in the PSA quantifications. Hence, the full risk-based evaluation of
this proposed change to the Technical Specifications can be based on only a qualitative evaluation
for shutdown states. Efforts to extend the PSA to shutdown states have only recently begun at
STPEGS. It is clear that by showing that if the potential increases in severe accident risk during
power operation are insignificant, then there should be a net decrease in overall risk for this
particular STE change. The reason for this is that removing the 21/7 day preventative DG/ECW
maintenance periods from the shutdown/refueling modes can only result in a reduction in risk from
shutdown states. This is due to three factors: First, the outages will be shorter due to less
competing work to perform in addition to the fuel offload and reload; Second, since all active decay
heat rernoval systems during outages are dependent on electric power, their unavailability due to
DG/ECW maintenance during outages will be reduced substantially such that scenarios like the
1991 Vogtle event will be much less likely; And third, since the 21/7 day DG/ECW maintenance
will be dnne with no competing test, maintenance or refueling activities that could reduce its
effectiveness or lead to human induced initiating events through interference of these activities,
there is a reasonable expectation that the maintenance effectiveness would be enhanced. When all
of these factors are taken into account, HL&P predicts that reductions in the risk of severe
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accidents during shutdown should result from this change, and that these benefits would contribute
to offsetting the small increase in risk during power operations.

Another factor that must be accounted for in judging the acceptability of & result that is expressed
in terms of COF and LERF estimates is the variability of the results of a "Living PSA" program and
the principle that a PSA result is dependent on the state of knowledge of the PSA team when the
result was obtained. Thus, any PSA estimate must be essentially time and date stamped, and the
configuration of the plant and its relationship to the PSA model! carefully understood and
documented. To date, three sets of PSA resuits that have been presented to the NRC for STPEGS:
one submitted in 1988 from the initial Level 1 PSA of internal and external events with a mean
annual average CDF estimate of 1.7 x 10 per year, a second one submitted in 1992 to meet the
IPE requirements from the Level 2 PSA/IPE with a CDF estimate of 4.4 x 10* per year, and an
update of the PSA that was reported in the August 1993 Technica! Specifications submittal with a
variety of COF estimates for different assumptions regarding the rolling maintenance profile and
different combinations of modified Technical Specifications (See Figure 2.1-2). Future PSA updates
will produce more accurate COF estimates with less uncertainty as more knowledge about the plant
and its performance characteristics become known and the PSA methods and databases continue to
improve. Other important positive factors, which are difficult to quantify, that must be considered
in judging acceptability are improved equipment performance and reduced potential for human error.
For these reasons, the relative values in evaluating risk impacts are much more meaningful than

their absoiute values.

The uncertainty and variability of COF and LERF estimates make it impractical to prescribe hard
numerical criteria for acceptability of plant changes. The risk profile shown in Figure 2.1-1
illustrates the impact of the proposed STE for DG/ECW on CDF and its relation to the risk threshold
established from the Nuclear Energy Institute PSA Applications Guide (Reference 2-12). As can be
seen from Figure 2.1-1, the critcria for potential risk significance (i.e., 1E-5 per Raference 2-12) is
nct satisfied. In other words, under the constraints of the compensatory measures, the r:sk
associa.xd with the STE for the longer DG/ECW AQOTs are offset by managed risk reduction efforts.
Managing the cumulative risk associated with the STE for the DG/ECW AQT’s ensures that risk
significant precursors are avoided, and in the event of unplanned maintenance on other plant
equipment, the magnitude of the instantaneous CDF that could occur is limited.

In the final analysis, a judgment must be made about whether a given change s to be regarded as
significant. The need for this judgment is not unique in the use of PSA to evaluate safety
significance. This application of judgment is not entirely different from that which is called for in
the interpretation of IPE resuits for the purpose of identifying potential vulnerabilities. However,
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despite the need for judgment in interpreting the results, the use of the current PSA models for STP
provides the best available means of determining whether potentially unacceptable risk factors have
been introduced by any of the proposed changes.

As a final note on the use of numerical risk estimate to verify the acceptability of the DG/ECW STE,
it is STPEGS practice to use the PSA models and risk-based evaluation of planned maintenance
practices to find ways to optimize those practices with respect to risk. The requested 21/7 day
DG/ECW AOT for planned maintenance on a once per train per operating cycle basis will have
compensatory measures associated with it. These are described in Section 1.3 and include the
stipulation that the requested STE will be used for planned maintenance only. Unplanned and
plannec maintenance occurring within the normal rolling maintenance program will still be monitored
by the 72 hour AOT. Furthermore, the Emergency Trans‘ormer, the Turbine Driven Auxiliary
Feedwater Pump, the TSC DG, and the PDP must be functional and available for the duration of the
STE. This practice of using the PSA mode! as a risk management tool has already led to substantial
design and procedure changes to improve safety at STPEGS even before the IPE requirement to
address potential severe accident vulnerabilities. Already, the focus on the possible risk impact of
proposed changes to the Technical Specifications has increased the awareness of the risk aspects
of the entire maintenance program at STPEGS. Such awareness is expected to support future
efforts to further optimize plant operation and maintenance practices at STPEGS as part of 2
comprehensive, and fully integrated risk management program.
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2.2 METHODOLOGY

The purpose of this section is to describe the methodology that was used to measure the risk
impacts of the proposed Special Test Exception to the Diesel Generator and Essential Cooling Water
systems. The methodology for evaluating risk impacts is composed of measuring the risk impact of
the proposed outage duration on the COF and LERF.

To understand more easily the methodology for evaluating the change to the AQT, it is first
necessary to understand the way in which various maintenance configurations which impact system
performance are modeled in the PSA. The basic approach to modeling test and maintenance
interactions is summarized in Section 2.2.1, followed by the particular approaches to modeling AOT
change in Section 2.2.2.

2.2.1 Basic Ay, coach to Treatment of Test and Maintenance Impacts

The event tree linking methodology employed in the PSA is described in Section 2.3 of the STP
Level 2 PSA/IPE report (Reference 1-12). The primary software used for computations is
RiISKMAN® Version 6.0 (Reference 2-1). Quantification of the PSA model is done in several stages
as illustrated in Figure 2.2-1. First, generic and plant-specific evidence is used to develop a
database of input parameters for the quantification. These database parameters include
maintenance frequencies and durations, the initiating event frequencies that are developed directly
from data, component failure rates, and common cause parameters. System fault trees are then
used to compute system and subsystem level results for support system initiating event frequencies
and failure frequencies in response to all of the initiating events. These results are, in turn, used to
quontify the frequencies of the accident sequences in the event trees. The quantified event trees
result in the generation of @ sequence database and an important sequence model, which can be
used to perform sensitivity and uncertainty analyses. The sequence database is also used to
develop a number of risk importance factors that support the development of enginecring insights
into the main risk contributors and the key sensitivities in the results.

Within this overail computational framework, the basic procedure that was followed to evaluate the
risk impacts of the proposed STE for DG/ECW is as follows:

The AOT impact on the initiating event frequencies is usually evaluated for Technical
Specification changes. In this evaluation, there are no direct impacts of DG AOT change on
initiating event frequencies due to the extended DG AOT for the duration of the STE. The
availability of on-site power generation is affected; however, on-site power is asked only in
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situations where a loss of offsite power has occurred. The ESF DGs auto actuate on an

undervoltage condition sensed on the 4.16 KV ESF Busses. Undervoltage to the class 1E

4.16 KV Bus which, from an initiating event standpoint, occurs on a Loss of Offsite Power.
With regard to the ECW system, there is an impact on initiating event frequencies due to the
proposed STE. Thus, the ECW system models were appropriately revised to account for the

change in initiating event frequency.

The AOT impact was ovaluated to account for changes in the associated availability of the
DG and ECW systems, in response to initiating events, again using the methods described in
Section 2.2.2.

The full set of Level 1 event trees from the updated version of STP Level 2 PSA/IPE study
were used to determine the impact of the system-level changes on the COF. This model
includes the NRC _pproved Risk-Based Technical Specifications and Plant Specific Data
update.

To ensure that the proposed STE change relative to DG and ECW does not result in
unacceptable impacts on containment performance, the linked Level 1 and 2 event trees
with 8ll mode! refinements identified to date were used to evaluate impacts on LERF. The
linked Level 1 and Leve! 2 trees were evaluated with the current and propased Technical
Specifications to provide a final check on whether any of the more recent model refinements
have any impact on the results of Step 3 above as well as to ensure that unacceptable

results for LERF do not result.

System fault trees and plant ievel event trees were used to model all causes of system unavailability
and support system initiating event frequencies, including several test and maintenance interacticns,
independent and common cause hardware failures, and human errors. These contributions

included:

Unavailability during Maintenance. This is the direct effect of taking equipment out of
service for either planned or unplanned maintenance. Each is modeled as the product of the
maintenance frequency and duration. Planned maintenance includes preventive
maintenance that is needed to meet manufacturer requirements and those instances of
corrective maintenance that are amenable to a planned maintenance outage. This occurs
when & discovered fault is minor enough to defer the tagout _ntil the next planned
equipment outage. Unplanned maintenance includes those remaining instances of corrective
meintenance in which a separate AOT is entered to repair equipment that is tagged out of

service when the problem is discovered.
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. Unavailability During Testing. This is the direct effect of taking equipment out of service for
regularly planned testing including surveillance testing when it must be realigned to verify
safety function that cannot be checked in an operational configuration. Much plant
equipment at STPEGS can be tested without incurrir.g this functional unavailability.

e Test-Induced Maintenance. This interaction covery the case in which a planned test results
in @ failure that requires repair. As a result, the equipment is out of service for unplanned
maintenance.

A summary of the specific alignments and interactions for the DG and ECW systems is provided in
Table 2.2-1. The probability equations, database variable names, and mean point estimates, are
provided as part of Appendix B.
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