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1.0 Executive Summary

The Nine Mile Point Unit 1 (NMP1) Individual Plant Examination of External Events (IPEEE) is a
systematic evaluation of plant risk utilizing the latest technology available for assessment of
external events. In addition to using industry information and information referenced in Generic
Letter 88-20, Supplement 4> and NUREG-1407°, the NMP1 IPEEE made extensive use of the
NMP1 Individual Plant Examination (IPE)’.

The IPEEE scope for NMP1 included three classes of external hazards: seismic, fire, and others.
The Seismic Margins Assessment (SMA)'! approach was used for the seismic portion of the
analysis. In addition, fragility’s were developed to allow the extension of SMA results to include
the type of quantitative results obtained by PRA analysis. The fire portion of the study utilized the
Fire Induced Vulnerability Evaluation (FIVE)? including the NRC recommended enhancements.
Recognizing the necessity and benefits of a full quantitative analysis, the FIVE assessment was
extended to a fire PRA. The “Others” portion of the analysis utilized the progressive screening
approach outlined by the NRC in Generic Letter 88-20, Supplement 4 and NUREG-1407. The
other hazards include high winds, flooding, transportation, and nearby industrial facilities.

Figures of merit commonly quoted in PRA type studies are core damage frequency (CDF) and the
frequency of an "large early" release (LERF). The following table shows these values for NMP1.
Note that a number of improvements have been initiated based on the IPEEE and A-46 programs.
The table shows results before and after the implementation of the improvements.

Assessment Type/Area Prc-IPEEE Improvements Post-IPEEE Improvements
CDF(/yr) LERF (/yr) CDF (/yr) LERF (/yr)

Scismic ' EPRI 9.9E-6 9.9E-7 1.1E-6 5.0E-7

NUREG (*not in totals) 3.0E-5 3.0E-6 4.5E-6 2.3E-6

Firc 8.2E-5 8.2E-6 2.0E-5 2.0E-6

Other Hazards 2.1E-6 1.0E-6 1.6E-6 7.6E-7

Total IPEEE 9.4E-5 1E-5 2.3E-5 3.3E-6

IPE Internal Hazards 5.4E-6 6.9E-7 5.4E-6 6.9E-7

Total NMP1 9.9E-5 1.1E-5 2.8E-5 4.0E-6

These results suggest that operation of NMP1 poses no undue risk to the public and the
containment evaluation indicates that the NMP1 containment does not have any unusual
characteristics that result in poor containment performance.

The NRC in the Severe Accident Policy Statement® (1985) stated that:

On the basis of current available information, the Commission concludes that existing
Dplants pose no undue risk to the public health and safety and sees no present basis for
immediate action on generic rule making or other regulatory changes for these plants
because of severe accident risk.

The IPEEE has determined that there are no plant specific or unique features of NMP1 that would -
alter this generic conclusion.
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1.1 Background and Objectives

The NMP1 IPEEE was undertaken in response to Generic Letter 88-20, Supplement 42 "Individual
Plant Examination for External Events for Severe Accident Vulnerabilities - 10CFR§50.54(f),"
dated June 28, 1991. This letter requested that all licensees perform a systematic evaluation of plant
risk. Upon subsequent release of NUREG-1407° "Procedural and Submittal Guidance for the
Individual Plant Examination of External Events (IPEEE) for Severe Accident Vulnerabilities,"
dated June 1991, Niagara Mohawk Power Corporation (NMPC) committed to perform an IPEEE

.for NMP1 by August 30, 1996. This commitment noted that NMPC would be using the Seismic

Margins Methodology (SMA)" for the assessment of seismic risk, the FIVE Methodology® for the
assessment of fire risk, and the NRC progressive screening approach for others evaluation.

The goals of this project were to:

. Meet the NRC commitment relating to Generic Letter 88-20, Supplement 4

o Understand the underlying risks to nuclear plant safety and key sources of uncertainty

o Identify areas where cost e;ffective risk improvement opportunities exist

. Supplement the IPE which was developed as a tool to quantify nuclear safety and support a

comprehensive risk management program

. Supplement the in-house risk analysis capability developed from the IPE for application to
plant decision-making

. Develop models capable of extension to shutdown risk assessment

In order to meet the first of the above goals, the generic letter suggested four main objectives
similar to the IPE process:

e Develop an appreciation of severe accident behavior

¢ Understand the most likely severe accident sequences that could occur at the plant under full
operating conditions

¢ Gain a qualitative understanding of the overall probabilities of core damage and radioactive
material release ’

e Ifnecessary, reduce the overall likelihood of core damage and radioactive material release by
modifying hardware and procedures that help prevent or mitigate severe accidents

In order for NMPC to meet the above goals and objectives, a detailed project plan was developed

in early 1991. This plan called for the formation of a team of 6 analysts, a support network of more
than 12 members of various plant organizations, an in-house review group, and external
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consultants. The analysts and the external consultants were primarily involved in the day to day
development. The individuals in the IPEEE support organization represented engineering
(structural, mechanical, electrical), fire protection, operations, maintenance, training, and technical
support (system engineers). They were not involved in the actual analysis but provided crucial
information on plant operation in the form of answering questions and participating on plant
walkdowns. :

1.2 Plant Familiarization

Nine Mile Point Nuclear Station Unit 1 (NMP1) is operated by Niagara Mohawk Power
Corporation (NMPC). The plant is located on the southeast shore of Lake Ontario, approximately
6.2 miles (10 km) northeast of the city of Oswego. Nine Mile Point Nuclear Station Unit 2
(NMP2), also operated by NMPC, is immediately to the East and shares the site with NMP1. The
James A. Fitzpatrick Nuclear Power Plant, operated by the New York Power Authority (NYPA), is
immediately east of the Nine Mile Point site.

NMP1 is a General Electric designed Boiling Water Reactor (BWR) Type 1 BWR 2. The rated
thermal power level is 1850 MWt corresponding to a 615 MWe power level. The containment is a
Mark I type utilizing a torus suppression design with multiple downcomers corinecting the drywell
to the torus (suppression pool).

The unit has two onsite emergency diesel generators each with its own dedicated raw water pump
for cooling. NMP1 has 2 emergency condenser trains that fail safe into operation satisfying
pressure, inventory, and heat removal functions as long as there is no LOCA condition. The core
spray system has two trains and each train has two redundant pumping trains and injection MOV
trains. The containment spray heat removal system contains 4 trains each with its own dedicated
heat exchanger and raw water pump. In addition, NMP1 has a hardened containment vent.

The plant could be classified as a relatively "old" plant having initiated commercial operation in
1969. Given the age of the plant, it is expected that the overall risk from external events would be
comparable if not greater than internal initiators based on findings at other plants. The plant was
constructed before the general design criteria and other design standards, including the standard
review plan (SRP)’, were developed.

To collect up-to-date information and give the analysts a more complete understanding about
NMP1, three categories of plant walkdowns were performed for the IPEEE.

1. Seismic (described in Section 3.1.1)
2. Fire (described in Section 4.2)
3. Other hazards (described in Section 5)







1.3 Overall Methodology

The objective of the NMP1 IPEEE is to perform the equivalent of a Level II PRA for external
events. As with the NMP1 IPE, initiating events (in this case external hazards), impacts on the
plant, and the modeling and quantification of core damage frequency is required. The overall
methodology is very similar to the IPE and is summarized below:

1. Initiating Events - external event hazards analyses provide the initiating events for the IPEEE or
external events PRA. For external hazards, the initiating event may have to be assessed for a
spectrum of hazard intensities in the form of frequency of exceedance curves or tables. In the
case of fires, the frequency is first developed for locations in the plant using the EPRI FIVE®
methodology. Then, if the initial screening does not demonstrate low risks for the locations, the
fire hazard may be evaluated in greater detail by considering different sources (i.e., intensity)
and their frequencies.

2. Initiating Event Impacts - as with the IPE, the impact of the hazard on structures, systems, and
components (SSCs) is crucial to the assessment. For the seismic and fire hazards, this requires
the identification of safe shutdown success paths from the IPE and the SSCs needed to support
the success paths. Then, the seismic fragility (failure probability versus seismic intensity) of the
SSCs is evaluated and this provides the seismic impact on the plant. The fire analysis is similar,
except fire hazard impact is assessed at each plant location.

3. Plant Model & Quantification - the unavailability of plant equipment not impacted by the hazard
is included in the analysis of core damage frequency by using the IPE model. The hazards are
run through the IPE model as initiating events. The event tree top events are requantified and
event tree quantification rules are changed to ensure that the hazard impact on the plant is
modeled. Other event tree top events not impacted by the hazard still have their normal IPE
unavailability modeled. The results are core damage frequency for the seismic and fire initiating
events.

4. Containment Performance - this is considered in items 1 through 3 and by comparing
quantitatively the potential contribution of external hazards to the IPE results.

The overall methodology is further summarized below for each external hazard:

Seismic Analysis
The NMP1 IPEEE used the EPRI SMA method for seismic risk assessment. In this method, High

Confidence Low Probability of Failure (HCLPF) values are determined for components designated
in safe shutdown trains. This identification of components and determining their HCLPF provides
most of the information needed to satisfy items 2 through 4 above in a seismic PRA. The HCLPF
determination can be extended to provide seismic fragility’s in support of PRA, similar to Unit 2,
since most of the work necessary to define fragility’s was already completed.

EPRI" and NRC"® seismic hazards are available for the NMP site, therefore, they can be used for

the initiating event portion of the seismic IPEEE (item 1 above). The most significant effort
involved the assessment of seismic impacts on SSCs (items 2 and 4 above) which is described in
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Section 3.1 (seismic margins method). The results of items 1 and 2 can be utilized along with the
IPE to complete items 3 and 4 and derive quantitative insights with regard to seismic risk. This is
discussed further in Section 1.4.

Fire Analysis
The NMP1 IPEEE used the FIVE method for fire risk assessment including the NRC recommended

revisions to the FIVE methodology. Again, an EPRI? data base was available, thus, a limited
amount of work was required to establish initial hazard frequencies (item 1 above). Some effort
was required to partition the raw data throughout the plant locations. Partitioning considered
building type and ignition sources within the location, including equipment. As with the seismic
analysis, the most significant effort is associated with determining the impact of fires at each
location (item-2 above). In the case of fires, determining the location of cables and then the impact
of cable failures is a major part of the analysis. If the location did not screen out using conservative
assumptions (i.e., all impacts occur given a fire), the location of cables, conduits, cable trays, and
equipment relative to fire sources was required to perform more detailed modeling. Use of the IPE

.(items 3 and 4) above to model fire initiators in the screening analysis and derive quantitative

insights was a relatively minor effort in comparison to determining impacts.

Others Analysis
The methodology used to screen high winds, floods, transportation, and nearby facility accidents as

insignificant to risk is based on NRCs standard review plans (SRPs), an estimate of hazard
frequencies, and/or performing bounding analysis. This approach is outlined in NUREG-1407 and
is similar to the methodology described above. The underlying basis for compliance with the SRP
includes consideration of hazard frequency (item 1 above) and plant design (item 2 above).

The methodology utilized for each hazard is described further in Sections 3, 4, and 5.

1.4 Summary of Major Findings

The major findings for each hazard are summarized below:

Seismic Analysis
The review level earthquake (RLE) used for seismic screening is a 0.3g HCLPF (high confidence

low probability of failure) as recommended by NUREG-1407. The seismic margins assessment
(Section 3.1) concluded that structures, systems, and components (SSCs) identified in the
simplified success path will have a 0.3g HCLPF once the improvements identified in Sections 3.0
are completed. A detailed PRA model was not necessary to derive quantitative insights because it
was obvious from the IPE that emergency diesels are the most important components relative to
nonseismic unavailability. Other support systems and key front line systems such as electromatic
relief valves (ERVs), core spray, and containment spray are clearly more reliable. A scenario
involving seismic loss of offsite power and nonseismic failure of the emergency diesels (EDGs) is
judged to dominate in a PRA model with respect to the nonseismic contributions present in the IPE
model.






The seismic analysis results can be put into a quantitative perspective with respect to core damage’
frequency (CDF) as follows:

¢ The mean annual frequency of a 0.3g HCLPF earthquake can be estimated by converting the
HCLPF to a fragility and combining it with the seismic hazard at the NMP site. A 0.3g HCLPF
has a median capacity of approximately 0.64g. As shown in the table below, this value is
between 1E-6 and 4.5E-6/yr for the EPRI'? and NRC"® seismic hazards, respectively.

e The contribution due to events less severe than the 0.3g earthquake described above can be
estimated as shown in the table below where the loss of offsite power (LOSP) fragility was
taken from a seismic PRA' and the nonseismic unavailability is assumed to be 0.1 for each
diesel consistent with the NMP1 IPE (i.e. 0.01 for both EDGs).

Seismic Failure Hazard Mecan Annual Frequency Conditional CDF (event/yr)
EPRI" NUREG'® Failures EPRI | NUREG
0.3g HCLPF 1.0E-6 4.5E-6 1.0 1.0E-6 4,5E-6
(~ 0.64 median)
LOSP 0.1g HCLPF 9.9E-6 3.0E-5 0.01 (EDGs) 9.9E-8 3.0E-7
(~ 0.3g median)
Total | 1.1E-6 4.8E-6

The above provides important insights regarding seismic risk at NMP1. The results indicate a
relatively low risk for seismic events; in order to reduce this risk, a HCLPF value greater than 0.3g
would have to be developed for all SMA components. The costs associated with doing this,
including potential modifications, are judged to exceed the potential benefits. In addition, the above
calculation is potentially conservative (i.e., converting the 0.3g HCLPF to a fragility did not
account for differences in peak spectral values relative to the reference peak ground acceleration
(PGA)) and the estimation of HCLPFs is biased conservatively. Also; other success paths not
credited in the IPEEE have a non-zero failure rate over a spectrum of potential earthquake
magnitudes. In terms of seismic ruggedness, equipment associated with some of these potential
success paths have been reviewed under the A-46 program. Formally crediting these success paths,
in addition to those included in the current IPEEE, would lead to lower calculated risk values.
Considering these conservatisms, NMPC believes that these results provide an upper bound once
the improvements described in Sections 3.0 and 7 are completed.

Containment performance was included in the seismic evaluation which considered the primary |
containment structure, penetrations, piping and valves, as well as LOCAs outside containment. i
Most of these components, including valves, are judged to have a HCLPF much greater than 0.3g. |
The containment isolation function is reliable and even relay chatter alone can not cause

containment bypass at NMP1. Considering that the containment and associated equipment has a

HCLPF likely greater than 0.3g, nonseismic reliability of containment isolation is high, and the

conservatism’s discussed above, a 0.5 per demand unavailability is assigned to early large release

from the containment given an earthquake induced core damage event. As such, NMPC believes

the best estimate for large early release frequency (LERF) is approximately SE-7/yr once the

improvements described in Sections 3.0 and 7 are completed.
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Premodification Seismic Risk

The improvements described in Sections 3.0 and 7 are included in the above results (e.g., the 0.3g
HCLPF) and are not considered to be vulnerabilities. This conclusion is based on the judgment that
none of the components have a HCLPF lower than what would be used for LOSP in the above
table (i.e., all premodification HCLPFs are judged to be greater than 0.1g). A 0.1g HCLPF has a
median capacity of approximately 0.3g. As shown in the above table, this provides an upper bound
CDF of 9.9E-6 to 3.0E-5/yr for the EPRI and NUREG hazards, respectively.

LEREF for the premodification case is judged to be about an order of magnitude less than CDF. This
is based on the judgment that early core damage is about an order of magnitude less likely.
Emergency condensers are likely to survive the 0.1g HCLPF and delay core damage (i.e., the
likelihood of a small LOCA is less at 0.1g HCLPF value, and the probability of a LOCA condition
due to a stuck open ERV or seal LOCA is on the order of 0.1).

Fire Analysis
Of the 62 fire locations evaluated, 19 did not pass the initial screening analysis that conservatively

assumed everything in the location failed due to the fire. The analysis took this conservative impact
and the total frequency of a fire in the location and used the IPE to evaluate core damage
frequency. Of the 19 locations requiring detailed analysis, 5 did not pass the 1E-6/yr core damage
frequency screening value. As shown in the table below, four of the locations are marginal with a
core damage frequency estimate close to 1E-6/yr. The fifth location has an estimated core damage
frequency slightly greater than 1E-5/yr.

Detailed Analysis Results (Locations With CDF 2 1E-6/yr)
Annual Freq
Area | Zone {Location CDF | LERF |CDF Contributors
5 | T3B |Turbine bldg El 261 South 1.3E-5| 1.4E-7 {Dry transformer (7E-6)
Power cable tray (3E-7)
Pancl (5E-6)
7 | T2B jTurbine bldg El 250 South & West 1E-6 | 1.4E-7 |Transicnt fires
10 C1 |Cable spreading arca 2E-6 | 3E-7 |Transient (1E-6)
Power cable tray (1E-6)
11 C2 |]Auxiliary control room 1.1E-6 | 5.9E-7 |Specific cabinets and all fires
11 C3 |Main control room 1.4E-6 | 8.5E-7 [Panel A and all fires
Total | 2E-5 | 2E-6

All 5 of these locations are associated with what could be considered the “control building” portion
of the plant because practically every plant system can be impacted. These 5 critical locations
include main control room, auxiliary control room, cable spreading room, and the adjoining area in
the turbine building where cables must enter the auxiliary control room and cable spreading room.
It should be noted that the above results credit improvement it training with regard to procedure
N1-SOP-14 “Loss of Instrumentation”, discussed below. )

Containment performance was also evaluated. Consistent with the IPE, containment isolation was
determined to be reliable and the potential for LOCAs outside containment is unlikely. It was
concluded that the likelihood of an early large release can be conservatively approximated by
estimating the frequency of early core damage (e.g., no credit for containment withstanding
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phenomenological effects of core melt). Based on this conservative assumption, the frequency of °
early large release (i.e. LERF) was estimated at approximately 2E-6/yr as shown above. The same
locations discussed above contribute to this value.

Premodification Fire Risk

The above results for CDF and LERF rely on an assumption regarding current NMP1 capabilities
for station blackout mitigation. The frequency of a long-term unrecoverable station blackout is
relatively important (i.e., emergency condensers available, but DC power is exhausted in the long
term leading to loss of instrumentation in the control room). The analysis takes credit for operators
monitoring RPV level from the East and West instrument rooms while using the emergency
condensers and/or the diesel fire water pump to maintain inventory. N1-SOP-14 “Loss of
Instrumentation” provides the appropriate procedure, but its use under the dominant fire IPEEE
scenarios has not been reinfoirced via training. Thus, the IPEEE team has recommended that this
topic be added to operator trining. Without the improvement, risk can be estimated by setting long
~ term blackout operators actions to 1.0. One exception for this sensitivity is the scenario where
normal AC is available. This action has been raised from 0.05 to 0.5, instead of 1.0, to credit
additional capabilities considered within operators “skills of the trade.” Requantification of the
scenarios results in a premodification CDF of 8.2E-5 per year. Consistent with the above, this
corresponds to a LERF of 8.2E-6 per year.

Other Hazards Analysis
All hazards, except high wind/tornado, screened as contributing less than 1E-6/yr to core damage

frequency. Similar to the fire analysis, this conclusion relies on an assumption regarding current
NMP1 capabilities during station blackout scenarios where AC power may not be recovered for
some time (see N1-SOP-14 improvement discussed above and in Section 7). Tornado risk was
determined to be 1.6E-6 per year CDF and 7.6E-7 per year LERF. Other than the N1-SOP-14
initiative, there were no cost-beneficial improvements identified which would substantially reduce
this risk.
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2.0  Examination Description

Nine Mile Point Unit 1 (NMP1) IPEEE was undertaken in response to Generic Letter 88-20,
Supplement 42, This Generic Letter, issued June 28, 1991, requested all licensees to perform a
systematic evaluation of plant risk caused by external events. From the Generic Letter, the general
purpose of the IPEEE is to:

develop an understanding of severe accident behavior
understand the most likely severe accident sequences that could occur at its plant under full
operating conditions

¢ gain a qualitative understanding of the overall likelihood of core damage and radioactive
material release

¢ and; if necessary, reduce the overall likelihood of core damage and radioactive material
releases by modifying hardware and procedures that would help prevent or mitigate severe
accidents.

The scope of work is part of the NRC scope for severe accident issue closure®”. In this regard, the
IPEEE is a follow-on effort to the recently completed Individual Plant Examination (IPE). As an
analysis, IPEEE is essentially an addition in scope over IPE such that events external to the plant
are evaluated. Following the IPEEE, in terms of severe accident closure, is the program to
develop Accident Management capabilities.

2.1 Introduction

The IPEEE is an evaluation that focuses on nuclear plant risk caused by external events. External
events are, in general terms, events that originate outside the plant which may affect structures
and components within the plant. In Generic Letter 88-20, supplement 4, NRC defined the
external events requiring analysis as:

Seismic events

Internal fires

High winds and tornadoes

External floods

Transportation and nearby facility accidents.

Note that internal fires were included with IPEEE rather than IPE even though it would more
properly be classified as an internally initiated event.

The generic letter requested that the IPEEE be completed by June 28, 1995 and be performed
using the guidance in NUREG-1407°. Because of the resources required to perform an IPEEE for
both plants and the desire to maximize the use of in-house personnel, NMPC committed to







completing the IPEEE for Unit 1 by August, 1996 (Nine Mile Point Unit 2 was submitted first in
June 1995).

22  Conformance with Generic Letter and Supporting Material

The NMP1 IPEEE has been completed in accordance with Generic Letter 88-20, Supplement 4
and NUREG-1407. Methods endorsed in these documents were used as discussed in the
following section and, in more detail, in Sections 3, 4 and 5. NMPC formed a diverse IPEEE team
comprised primarily of NMPC staff to perform the analysis . Due to the high degree of
involvement by NMPC staff, NMPC expects to derive the maximum benefit from the analysis.
Technical adequacy and the IPEEE review process are discussed in Section 6.

Individual interpretations of Generic Letter 88-20 and NUREG-1407 guidance are noted
throughout the submittal, where appropriate.

23  General Methodology

The list of external events above was broken into three groups: seismic, fire, and others. Each of
these groups was assessed using a different analytical methodology. For seismic, the EPRI SMA
was used. For fire, a fire PRA was performed utilizing the Fire Induced Vulnerability Evaluation
(FIVE)® methodology as a reference. For the others, the screening approach from NUREG-1407
was used. Each of these will be discussed in more detail in the remainder of this section and in
greater detail as appropriate in Sections 3, 4, and 5.

2.3.1 Fire Methodology Overview

As part of the original response to Generic Letter 88-20 Supplement 4, NMPC committed to
perform a FIVE analysis. However, in performing the FIVE assessment on Unit 2, NMPC became
aware that a fire PRA was necessary. While NMPC has completed the scope of the FIVE analysis,
per our commitment, it was deemed necessary to complete a fire PRA in order to complete the
scope of the fire IPEEE. This occurred due to a number of reasons.

Once the FIVE was underway on NMP2 (preceding the NMP1 analysis), it became evident that
the qualitative screening criteria of FIVE was potentially non-conservative due to its treatment of
initiating events and non-safety related equipment. NMPC was concerned about screening fire
areas without safe shutdown equipment. The principle concern with this was the potential for
these areas to contain significant plant initiating events. As such, the qualitative screening phase of
FIVE became simply an information collection exercise and no areas were screened without
identifying the location of non-Appendix R cables that could cause a plant initiating event.
Concerns similar to these were raised by NRC during its FIVE review and improvements were
made in Revision 1 of FIVE. The latest revision of FIVE was used by NMPC.
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The above considerations led NMPC to conclude that quantitative analysis, using the IPE, should
be the basis for screening. The IPE contains all the success paths but required augmentation in
terms of fire impacts on IPE scope components. For NMP1, all areas were quantitatively
evaluated with the IPE during the initial screening analysis. Prior to screening, a database had to
be developed for both Appendix R safe shutdown equipment and non Appendix R equipment in
the IPE. .

Of further benefit, the fire PRA provides a quantitative tool which enables NMPC to efficiently
deal with future fire risk related issues. This is not to suggest that FIVE is not a valuable tool. The
FIVE methodology was used extensively for information collection activities, fire hazard analyses,
walkdowns, fire growth and propagation analyses, fire detection and suppression assessment, and
other fire IPEEE tasks.

Overall, the NMP1 fire PRA is developed similar to other fire PRAs and FIVE analyses. The first
phase is an information collection phase: fire areas are delineated and the plant effect for each fire
area is determined. The fire areas were initially delineated in the same manner as used for the
Appendix R analysis, but the fire PRA documented plant affects by fire zone. While this was a
simple undertaking, the plant effect of a fire in each fire area was difficult to determine. The listing
of equipment that may be damaged in a fire area was straight forward but determining the effect
of cable damage within a fire area required some effort. In order to fully determine the effect of a
fire in a given fire area, each of the cables in the area must be studied. This is necessary since a
piece of equipment, even if it is not in the given area, may have an associated cable routed
through the area. This task required the development of a cable routing database that took cable
routing information and mapped it according to fire zone,

Using this database, the plant effect of a fire in each fire zone was determined (fire area functional
consequence equated to IPE impact). Based on plant walkdowns, the frequency of a fire in each
fire area was determined. This calculation was based on the amount of fixed and transient
combustibles in each area. This probability was multiplied by a conditional core damage frequency
that was calculated from the IPE using the above-determined fire area functional consequence. If
this value was less than 1E-6 per year and shown to be qualitatively conservative, the area was
screened. For areas that did not screen, a more detailed analysis was performed.

The detailed analysis considered the location of ignition sources, combustibles, and targets
(critical components) in the area, and fire detection and suppression capabilities. This information
was used in that above-mentioned PRA calculation to perform a more detailed assessment of
individual fire area core damage contribution.

More detailed discussion of the fire IPEEE approach is in Section 4.
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ISR

2.3.2 Seismic Methodology Overview

NMPC performed a SMA for the seismic portion of the IPEEE. The basis of the SMA is to
demonstrate survivability of a set of equipment necessary to reach and maintain a safe shutdown
condition following a given magnitude earthquake. Success paths and structures, systems and
components (SSCs) necessary to support plant success following an earthquake are identified.
Survivability must be demonstrated for 72 hours. Those components required to mitigate a small
break LOCA (SLOCA) during a review level earthquake (RLE) are considered. A RLE is the
specified earthquake magnitude set by NRC in GL 88-20.

The SMA analysis can be broken into six phases. These phases are as follows:

Preparatory Assessment

SSC Identification

Seismic Capability Walkdown
Review Walkdown

SMA Evaluation
Documentation

Phase 1: Preparatory Assessment

The first step in Phase 1 is to become familiar with the SMA techniques. Analysts review
appropriate methodology reports, communicate with the two EPRI demonstration plants, and
receive training as appropriate.

The second step is to review important plant functions and identify SMA scope system including
support systems. From these systems, at least two safe shutdown paths are selected. These paths
are documented as success paths using a success path logic diagram (SPLD).

Phase 2: SSC Identification

Based on the safe shutdown paths, an equipment list is generated that includes the equipment
necessary to maintain the success path. This list becomes the basis for equipment that will require
walkdown and analysis.

This identification is based on IPE modeling and includes a limited number of walkdowns to
confirm success path logic. Walkdowns involve the IPEEE Team making observations and
collecting information during tours of the plant. The next step is to perform the seismic capability
walkdowns.

Phase 3: Seismic Capability Walkdown
The main purposes of the seismic capability walkdowns are to:

e Screen components that can be shown to have seismic capability above the RLE
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o Clearly define failure modes
‘e Perform preliminary vulnerability assessments

The seismic capability is measured by the High Confidence Low Probability of Failure (HCLPF)
measure.

Phase 4: Review Walkdowns |
Review walkdowns are performed to investigate additional success paths, collect additional
information, or verify previous analysis. These walkdowns are conducted on a case-by-case basis.

Phase 5: SMA Evaluation

Based on the walkdowns, a substantially reduced list of review elements remains for detailed
review. For each review element it is necessary to perform a demand and capacity evaluation. The
demand evaluation determines the level of motion expected at the component and includes the
magnification of the earthquake at upper elevations of the plant. The capacity evaluation
determines the ability of components to withstand an earthquake. The demand estimates can be
determined either using a scaling approach or by performing new, less conservative, building
response analyses.

This demand is then compared to the seismic qualification rating. Components that do not meet
comparison limits can have less conservative demand evaluations performed.

Phase 6: Documentation

All calculations, assumptions, walkdowns, and analyses are documented according to the
direction in the SMA methodology report. These Tier II reports are the basis for the IPEEE Tier I
submittal to the NRC. Tier II reports, as specified in NUREG-1407, contain background
information retained at NMPC. This report represents the Tier I information which is submitted to
the NRC to describe the overall evaluation and results. .

2.3.3 Others Analysis Overview

High winds, floods, and transportation and nearby facility accidents are handled using the
screening approach outlined in NUREG-1407°, which is a progressive screening approach based
on probability and consequences. This screening starts with a review of the UFSAR and licensing
basis and includes a review of changes made since the issuance of the operating license.

Screening and walkdowns begin on a case by case basis starting with the 1975 Standard Review
plan (SRP) criteria’. For cases where the SRP criteria are not met, a probabilistic evaluation is
made. NMP1 was designed and licensed prior to the issuance of SRPs. As such, for the IPEEE it
was judged most efficient and useful to assume the SRPs were not met and thus, proceed to the
detailed analysis without an intensive review against SRPs. This assumption is viewed as meeting
the NRC suggested screening approach methodology. For the detailed analysis, if frequency of
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occurrence is less than 1x10™ and conditional core damage is less than 0.1, then the issue can be
screened. If the issue is not screened, then a more formal PRA evaluation is needed. This is based
on the IPE' and direction given in NUREG CR-2300.* If contribution to core damage frequency
is less than 1x10 then the issue is screened. Cost-benefit based on core damage frequency
reduction can be used to determine specific corrections for issues that are not screened by.the
PRA evaluation.

2.4  Information Assembly

The principle plant information source for the NMP1 IPEEE was the NMP1 UFSAR®. A number
of other plant documents were used including: drawings, calculations, procedures, and plant
operational records. These are referenced, where appropriate, throughout the Tier I and Tier II
IPEEE reports.

This report comprises the Tier I documentation. Tier II documents are classified as those NMP1
IPEEE related documents retained at NMPC as reference to the information in the Tier I
document. The Tier II documents include: walkdown notes, computer databases, computer
models, calculations, and reports.

The IPEEE represents a "snapshot" of plant risk due to external events. Efforts made to make this
analysis representative of current design and operation include:

Using the most recent UFSAR information
Using most recent versions of drawings, calculations, procedures, etc. to supplement UFSAR
information

¢ Performing plant walkdowns to verify collected information and collect data on the current
plant configuration and operation.

Walkdowns were performed for seismic, fire, and other analyses. Multiple walkdowns for each
type of analysis were performed by a multidisciplined team comprised of NMPC staff and
contractors. Details of the walkdowns and specific team composition are presented in the
discussion of each analysis (Sections 3, 4, and 5).
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3.0 Seismic Analysis

In response to Generic Letter 88-20, Supplement 4%, NMPC committed to the EPRI seismic
margins assessment'! (SMA) method with NMP1 being assigned to the 0.3 g Focused Scope
category. The review level earthquake (RLE) used for screening was 0.3g, as recommended by
NUREG-1407°. The SMA was coordinated with and utilized the USI A-46 evaluation *°
submitted to NRC in response to Generic Letter 87-02.

The NMP1 IPE ' was used to support development of success paths and the identification of
associated components. All equipment and structures in the SMA success path will have a high
confidence low probability of failure (HCLPF) of 0.3g peak ground acceleration (PGA) or greater
except for the following:

Components HCLPF (PGA) { Governing Failure Mechanism

Battery boards 11 and 12 0.27¢g Base cinch anchors
Containment spray raw water pumps 0.29¢ Bearing pressure

These components are judged to be reasonably close to the 0.3g screening value and do not
warrant additional analysis or modification.

The components in the IPEEE success path that currently have a HCLPF less than 0.3g PGA are
shown in the following table. Improvement initiatives are underway such that these components
will have a HCLPF greater than 0.3g. These improvements are scheduled for completion by the
end of the 1999 refueling outage. The improvements are discussed in more detail in Section 7.0.

Components Assumed Modification

Control room ceiling Diffusers need to be secured to T-bars in ceiling
Control panels F through N Top cross-ties

Power boards 16 & 17 (A&B) Base fillet welding

Power boards 102 & 103 Base fillet welding

Relay room cabinets (various) Base fillet welds

Relay room cabinets (various) Positive anchorage to prevent systems interaction
Aux feed breakers 102 & 103 Additional anchorage

Cable trays - single run in TB261 | Missing rods on two (2) supports*

Relay chatter - diesel generator Testing and possible replacement

Relay chatter - Cardox Replacing certain relays with Mercury type contacts

*With the exception of this single run, other trays with cast iron inserts have a HCLPF >0.3g
based on the assumption that proper thread engagement is achieved. A sampling of threaded rod
inserts is being checked to verify proper thread engagement.
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3.1 Seismic Margins Method

As discussed above, a SMA was performed for the seismic portion of the NMP1 IPEEE using the
EPRI SMA methodology, EPRI NP-6041"!, This analysis requires the development of a seismic
success path. This success path represents a set of equipment that is capable of allowing the plant
to safely respond to a particular seismic event. The SMA requires that a high confidence low
probability of failure (HCLPF) value be assessed for every component in the success path. The
HCLPF basically represents the maximum earthquake for which the particular component is
expected to have a 95% confidence of remaining functional. Per NRC guidance, a HCLPF of
0.3g represents an acceptable margin against seismic events.

The following provides a brief description of the approach and tasks associated with the SMA
described in this section:

1. Functional success paths and then progressively more detailed system level success paths were
defined. Success paths are basically collections of functions and associated systems necessary
for the plant to safely mitigate an earthquake. The system level success paths considered all
front-line and support systems necessary for the success of the key mitigation functions of the
plant. The components required to support these systems as well as the structures that house
these components were identified. Section 3.1.2 describes this analysis, including
consideration of non-seismic, human actions, dependencies, systems interactions, and relay
chatter. The components and structures identified were included in the seismic capability
analysis (item 3 below) and walkdown (item 4 below).

2. Containment performance (Section 3.1.5) and other seismic interactions or issues (Section
3.2) were also evaluated and considered during the walkdowns to ensure that the equipment
list for the seismic capability analysis was complete.

3. Structures, systems, and components identified above were reviewed for seismic capabilities
including seismic qualification, analysis and test information that would support the screening
criteria of NP-6041. Calculations were performed as necessary to support screening against
the criteria. Sections 3.1.3 and 3.1.4 discuss the analysis of the seismic capabilities of
structures and components in the success paths.

4. Seismic walkdowns were conducted to support the seismic capability analysis as described in
Section 3.1.1,

3.1.1 Review of Plant Information, Screening, and Walkdown

A significant amount of plant information was reviewed and used in the analysis. This includes the

UFSAR®, NMP1 IPE !, and numerous other documents such as drawings, procedures, and

seismic analysis, including the A-46 evaluation '°. These additional documents are referenced in
the NMP1 seismic Tier II documents.
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The NMP1 site exhibits low seismicity and the original design basis is based on a statistical
evaluation of seismic history. As part of the NMP1 seismic reevaluation program, an upgraded

. design basis ground response spectrum (GRS) was developed for a safe shutdown earthquake

(SSE) with a 0.13g peak ground acceleration. This is considered a “realistic, median-centered”
GRS per Generic Implementation Procedure (GIP)*? Section 11.4.2, according to NRC. Major
structures (reactor and turbine buildings) at NMP1 are founded on rock; therefore, liquefaction
was not considered an issue for the IPEEE analysis. The UFSAR and A-46 evaluations provide
additional information on geology, seismology, and geotechnical engineering.

The seismic capability analysis of components and structures, including walkdown notes are
documented in NMP1 Tier IT documents and Screening Evaluation Work Sheets (SEWS). The
same SEWS are part of the A-46 evaluation and are similar to those developed by the seismic
qualification utility group (SQUG)".

Although a number of seismic walkdowns were performed as part of the A-46 evaluation,
additional walkdowns were performed in support of the IPEEE. The IPEEE scope included
passive components and structures, containment isolation and performance, and seismic
interactions. Walkdowns are documented in Tier II reports and the SEWS in accordance with
EPRI NP-6041"! and SQUG ', The Seismic Review Team (SRT) for the IPEEE included the
following individuals who performed seismic walkdowns, reviewed the SEWS, are SQUG trained
and certified, and were part of the A-46 evaluation team:

Carmen Agosta - Niagara Mohawk Power Corporation
Walter Djordjevic - Stevenson & Associates

The following individuals also supported the SRT walkdown:

Pete Francisco - Niagara Mohawk Power Corporation
Leroy Kassakatis - Niagara Mohawk Power Corporation
Robert Kirchner - Niagara Mohawk Power Corporation
Thomas Casey - J H Moody Consulting, Inc.

James Moody - J H Moody Consulting, Inc.

These individuals participated in almost all aspects of IPE and IPEEE development at NMP1,
including seismic IPEEE evaluations & walkdowns and fire IPEEE evaluations & walkdowns.
They provided the coordination of these analyses and between external event teams.

Numerous walkdowns were performed during the seismic evaluation (i.e., to support the block
wall screening analysis and using an ultrasonic detection system to confirm the existence of a
horizontal beam in the common diesel building block wall). Major walkdowns with the SRT are
summarized below along with a summary of major observations:

e OnMarch 7 and 8, 1995, major structures and components were walked down. Emphasis was

placed on IPEEE scope not within the A-46 evaluation scope. With the exception of
anchorage, equipment walked down and accepted for the A-46 evaluation was judged to
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screen at 0.3g. Outliers due to anchorage from the A-46 assessment and some new IPEEE
scope structures and components were noted as requiring further analysis, HCLPF
calculations, or modification. Seismic systems interactions were also considered. For example,
block walls were identified as requiring additional evaluation (Section 3.1.2.3.3). Flooding
(Section 3.1.2.3.1) - fire water deluge valves and their associated fire water headers were
noted to have very good support and screened at >0.3g. However, some local fire water
piping concerns were noted for further evaluation. Fires (Section 3.1.2.3.2) - the hydrogen
control station header and piping was investigated and screened. The main generator seal oil
vacuum tank was also screened.

On May 10, 1995, additional seismic system interactions were walked down. Prior to the
walkdown, fire water systems were evaluated to determine which portions of the piping might
cause flooding. This piping was walked down and screened at >0.3g. Three oil storage areas
were walked down. One area screened because the room would contain the oil and success
path components were not in close proximity of the room. Another room also screened for
similar reasons; small tanks with a lower capacity would be contained in the room and larger
tanks screened. The third room was deferred to the block wall evaluation because the room
was constructed totally of masonry blocks.

On August 28-30, 1995, Robert P. Kennedy performed the peer review walkdown and initial
documentation reviews. Key calculations and outlier resolutions still being resolved were
identified as requiring further review by Mr. Kennedy. All comments and suggestions * *¥ ¥
have been resolved to Mr. Kennedy’s satisfaction.

3.1.2 Systems Analysis

"3.1.2.1 Identification of Structures, Systems & Components

This section documents the evaluations conducted to identify structures, systems and components
to be included in the seismic capabxhty screening and analysis. The EPRI methodology ' was used
as guldance along with previous seismic probabilistic risk assessments (PRA)' and the NMP1
IPE ', The end product from the evaluation includes the following:

A functional success logic diagram, Figure 3.1-1, which identifies systems required for each
safe shutdown success path, given a seismic initiating event. The necessary support systems
for each front line function or system in the success diagram is also provided in the figure
(underneath the front line system or function block).

A list of structures, systems, and components and their locations are identified in Tables 3.1-
1A and B for further seismic capability screening and analysis.

The active components identified in Table 3.1-1B are in a database that allows components to be
sorted by system, component type or class, location, and cabinet. This allowed grouping of
components for the seismic screening and walkdown. In addition, the IPEEE system designation
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used in Table 3.1-1B ("System" column) is identified in the functional success diagram, Figure
3.1-1.

The identification of success paths and components is based on minimal credit for operator
actions. This ensures that the identification of components starts out conservatively. During the
seismic capability screening and evaluation, conservatism with regard to not taking credit for
operators recovering equipment failures will be reconsidered, as appropriate. The success diagram
was developed to show the differences between assuming a small Loss of Coolant Accident
(LOCA) initiating event versus no small LOCA event. If the small LOCA success path can be
shown to be seismically rugged and reliable, there is no need to consume resources evaluating
components inside containment with the intent of justifying a low probability for small LOCA.
Also, this strategy will reduce the number of systems that have to be seismically evaluated. The
small LOCA assumption means that the emergency condensers and control rod drive pumps can
not be utilized as a success path since they are assumed to be inadequate under LOCA conditions.
Also, shutdown cooling is assumed unavailable under LOCA conditions (the IPE did not credit
SDC when water LOCA conditions exist). Eliminating these front line systems from the success
diagram means that certain support systems may not have to be considered. The condensate
storage tank (CST), condensate transfer, diesel fire water, reactor building closed loop cooling
(RBCLC), and service water systems are not required to support the small LOCA success paths
(the IPE concluded that RBCLC and service water were not critical to room cooling). In addition,
the equipment list includes a minimal set of instruments requ:red for the operators to maintain
inventory control and heat removal functions, Finally, success is defined as maintaining at least
hot shutdown conditions for 72 hours.

Relays and contactors that must function in order for success diagram systems to actuate are
included in the equipment list developed here. Relay or contactor chatter which could prevent
system operation or cause other consequential impacts are evaluated later in this section.

The "class" column in Table 3.1-1B is used to identify whether the component was in the A-46
scope (A-46) or new to the IPEEE scope (IPEEE). Also, a "/C" indicates that the component was
evaluated as part of the cabinet where it is located. Components in Table 3.1-1B can be sorted or
grouped by any of the columns to support walkdowns and seismic capability screening and
analysis. For example, those components that are new since A-46 (IPEEE in the "class" column)
were sorted by "Bldg" and "Elev" in preparation for the walkdown,

The following summarizes the approach utilized in this evaluation:

¢ Functional success paths were developed with the aid of the IPE (PRA) event tree models.
The IPE event tree logic models contained in the NMP1 Individual Plant Evaluation (IPE)
were directly applicable to this task and the Appendxx R safe shutdown analysis was reviewed
as well as operating procedures.

¢ Support system requirements for the above functional success paths were identified. Again,
the IPE model was utilized because it documented these dependencies (including dependency
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tables) as well as the success logic for the front line functions in terms of support system
requirements.

e Operator actions and instrumentation & controls required to support the functional success
paths and other support systems were evaluated and identified. The IPE and operating
procedures were utilized.

e Based on support system dependencies, past seismic PRA experience, and IPE insights, some
success paths were eliminated from further consideration. For example, all systems dependent
on normal offsite AC power were excluded due to the low seismic capacity of offsite AC
power.

e Alist of components was developed for each system with an indication of the component
location. Again, the IPE models were used initially, and then piping & instrument drawings,
electrical drawings, and Appendix R safe shutdown analysis were reviewed to ensure
completeness in the equipment list. The location of equipment was used to ensure that the list
of structures was complete for seismic capability screening and analysis.

o The success paths and related equipment identified above are associated with providing safe
shutdown (no core damage). Containment performance was also assessed to assure that those
structures, systems, and components essential to maintaining primary containment integrity,
including interfacing LOCA scenarios, were considered.

¢ Seismic spatial systems interactions were considered to prepare for the walkdowns and to
address their potential influence on seismic risk.

¢ Non-seismic failures and human actions were considered relative to the success diagram to
assure that their potential influence on seismic risk is considered.

¢ The equipment list developed for the A-46 evaluation was reviewed as a check and to ensure

consistency and/or understanding of differences in scope.

3.1.2.1.1 Identification of Functions & Front line Systems

A simplified success diagram can be considered based on satisfying those safety functions
necessary to assure a safe stable shutdown condition. Consistent with the IPE, the following
functions must be satisfied:

¢ Reactivity Control

¢ Reactor Pressure Vessel (RPV) Pressure Control

e RPV Inventory Control
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e Decay Heat Removal (Containment Pressure Control)

For each of the above functions, potential system level success paths were defined from the IPE
for each function and the simplified success diagram in Figure 3.1-1 displays the results of this
evaluation. Then, the basis for eliminating certain systems was documented based on initial
seismic capability considerations. Note that the success diagram also includes the main control
room & instrumentation as a separate common function that is necessary to support the above
major functions.

The simplified success diagram in Figure 3.1-1 was developed considering both transient and
small LOCA initiators due to the earthquake. The highlighted path in Figure 3.1-1 assumes a
small LOCA occurs and is considered the primary success path. Those systems that are unlikely
to support success during LOCA conditions were not evaluated for the following reasons:

o The additional effort involved in demonstrating low probability of no LOCA could be
significant and may not even be successful.

e IfanoLOCA condition could be demonstrated and the secondary success paths were
included, a significant number of additional components would have to be evaluated.
However, given the redundancy (reliability) in the ADS, core spray, and containment spray
systems, in combination with the low probability of an earthquake (i.e., large enough to cause
loss of offsite power, balance of plant, and a small LOCA), these additional success paths are
unnecessary to demonstrate low risk unless the seismic capacity of the primary success path is
inadequate.

The A-46 evaluation scope does include the secondary success paths excluded from the IPEEE
scope, but the above logic could support a decision to not make modifications in this scope.

As shown in Figure 3.1-1, the emergency condensers and control rod drive (CRD) pump makeup
alone are not considered sufficient to maintain RPV inventory control under small LOCA
conditions. Shutdown cooling as a heat removal system is not considered adequate given water
LOCA conditions. By not including shutdown cooling in the success path, service water and
RBCLC, two major support systems, were also excluded. Emergency diesels and containment
spray heat exchangers have their own dedicated raw water pumps and as described in the IPE and
this report RBCLC is not critical with regard to providing room cooling. Also, vapor suppression
is assumed to be required in response to a small LOCA initiator. Medium and large LOCASs were
not considered because the seismic capability of piping and reactor coolant pressure boundary
components is considered very high relative to large leaks based on past generic analyses. Thus,
the likelihood of medium or large LOCAs is assumed to be small. This is verified in the seismic
capability screening and analysis. Also, the success criteria for medium and large LOCAs requires
a subset of the systems in Figure 3.1-1. Therefore, the functional success diagram was judged to
include the required systems.

The following summarizes the results of the functional evaluation:
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Reactivity Control - The reactor protection system (SCRAM function) is the normal reactivity
. control system. This is a highly reliable fail-safe design and is expected to have a high seismic
capacity.

Given that the electrical portion of the SCRAM function fails, recirculation pump trip and
alternate rod insertion provide an alternate success path. Given that the mechanical portion of the
SCRAM function fails (or electrical portion and alternate rod insertion fails), liquid poison
injection, recirculation pump trip, alternate rod insertion, and feedwater trip provide an alternate
success path. Although liquid poison and these other systems may be seismically acceptable,
operator actions are somewhat more demanding than a transient or small LOCA with SCRAM
success. Also, the design of the RPS is fail-safe and is expected to have a high seismic capacity.
For these reasons, ATWS mitigation systems were not considered for further evaluation.

RPV Pressure Control - There are 6 electromatic relief valves that provide sufficient reliability
to provide pressure control and their seismic capability to open on demand is expected to be high
from past seismic PRAs. Note that these same valves are required to depressurize the RPV
(ADS/emergency RPV depressurization) when low pressure inventory makeup to the RPV is
required.

There are 9 safety valves that provide pressure control backup to the relief valves. These valves
are excluded because the 6 relief valves are judged adequately reliable, to have sufficient seismic
capacity, and the relief valves are probably necessary to support low pressure inventory makeup
(see RPV inventory control below). .

The emergency condensers are also a backup to the relief valves in that they would provide
pressure relief. The emergency condensers are not included for the same reasons discussed above
for the safety valves.

The main condenser and its support systems depend on normal offsite AC power. Since the
seismic capability of offsite power is known to be low, the main condenser was not considered for
further evaluation.

RPV Inventory Control - The following inventory control success paths are in Figure 3.1-1:

1. Automatic depressurization of RPV (ADS) and the core spray systems are highly reliable
(sufficient redundancy) and provide successful inventory control for LOCA as well as non-
LOCA scenarios. '

2. Emergency condensers with CRD pump makeup are highly reliable (sufficient redundancy),
but only provide success for non-LOCA scenarios. Note that the ECs can also provide RPV
pressure control and heat removal functions. This success path is not being evaluated due to
the resources required to demonstrate that a small LOCA is unlikely.
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Condensate & feedwater (including HPCI function) depend on normal offsite AC power. Since
the seismic capability of offsite power is known to be low, condensate & feedwater was not
considered for further evaluation.

Aligning fire water (e.g., diesel fire water pump) to the feedwater injection path was not included
because the fire water system is not expected to have a high seismic capacity and the availability
of the diesel fire water pump is not high. This alignment also requires operator actions in the
turbine building,.

Aligning containment spray raw water to the core spray injection path was not included. Raw
water is already included with containment spray as described later under heat removal and the
core spray injection path is included with core spray above. The additional MOVs required to
support this alignment could be included as a backup to the core spray pumps.

Heat Removal (Containment Pressure Control) - The following describes the systems and heat
removal success paths in Figure 3.1-1:

1. Vapor suppression is assumed to be required in the short term to support primary containment
pressure control during small LOCA scenarios. Although the operators have at least 30
minutes to mitigate vapor suppression failure for a small LOCA, this is neglected.

2. The containment spray system, including containment spray raw water, is the primary heat
removal system and applies to LOCA as well as non-LOCA scenarios. This system is a highly
reliable system with four pump trains. Although torus cooling is the primary means of
providing containment heat removal in the EOPs, "Intermittent Sprays" is also shown because
torus cooling depends on instrument air and containment spray heat removal is more
representative of the original design which utilized the sprays as the heat removal path.
However, the present procedures have the operators stop containment spray at 12 psig and

initiate at 3 psig, thus the term "intermittent sprays." Because of the torus cooling dependency

on instrument air, this path was not evaluated.

3. Containment venting applies to small LOCA as well as non-LOCA scenarios. This system
depends on instrument air to open a torus purge valve, therefore, this path was not evaluated.

4. The emergency condensers can provide the heat removal function as long as makeup can be
provided in the long term. This was only allowed to be a success for non-LOCA scenarios.
Also, the condensate transfer pumps and CST or diesel fire water would be required to supply
long term makeup to the emergency condensers. These are all new systems and since this path
only applies to non-LOCA:s, it was not evaluated. :

5. The shutdown cooling system can provide heat removal for non-LOCA scenarios. However,

two new systems have to be added to support this function, RBCLC and service water. For
these reasons, it was not evaluated.
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As described above under RPV pressure control, the main condenser and its support systems
depend on normal offsite AC power. Since the seismic capability of offsite power is known to be
low, the main condenser was not considered for further evaluation.

In summary, vapor suppression and the containment spray system are suggested as the primary
systems to provide heat removal. These systems have high reliability, add fewer additional support
dependencies, were originally part of safety design, and are expected to be seismically acceptable.

3.1.2.1.2 Identification of Support Systems

Systems required to support the front line systems defined in the previous section were identified
from the IPE (detailed dependency tables) and checked by reviewing the UFSAR, operating
procedures and drawings. This evaluation assumes that reactivity control, RPV pressure control
and RPV inventory control must initially function automatically without the operator. Long term
operator control and recovery actions are assumed to be required and are allowed. Heat removal
is not automatic and requires the operators for the long term requirement. Instrumentation
requirements to support RPV inventory control and heat removal are identified.

’ Figure 3.1-1 only shows the front line system direct support dependencies. Support system
dependencies on other support systems are not shown in the figure, but are described below.

Reactor protection system and SCRAM function °
The reactor protection system input signals are de-energize to actuate and are therefore fail-safe

on loss of 120V AC. The scram signal will cause electrical power to be interrupted to the scram
pilot solenoid valves on each CRD hydraulic control unit, and all control rods will be rapidly
inserted into the reactor core. The scram pilot solenoid valves fail-safe on loss of support system
(instrument air and power). No additional systems were added to the success diagram to support
the reactivity control function.

Control Room & Instrumentation

Besides the instrumentation required to support actuation of systems, instrumentation is required
for the operators to maintain inventory control and heat removal functions. These instruments
depend on RPS buses (120V AC) and are identified.-

Electromatic Relief Valves

There are 6 relief valves that depend on 125V DC power. Since this function is only required in
the short term response, the batteries should be sufficient and dependencies on AC power were
not assumed. This is different for the ADS function described later.

Vapor Suppression
The torus to drywell vacuum relief valves have to be functional, but there are no support system

dependencies.
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RPV Depressurization (ADS)

When feedwater, CRD pumps, and emergency condensers are unable to maintain RPV inventory
control, the automatic depressurization system (ADS) and the core spray system are required.
ADS depends on 125V DC to open the valves, RPS buses (120V AC) for actuation, automatic
actuation signals (Lo-Lo-Lo RPV level coincident with Hi drywell pressure) and 4KV to power
the automatic ADS logic (4KV to 120V transformer is the power source for the logic which
provides permissive). Manual actuation is a possible backup to the RPS buses and signals.

Note that only the direct support dependencies are shown in Figure 3.1-1. Since it is assumed that
the relief valves would have to remain open for the 72 hour success criteria, emergency AC power
and the static chargers are also necessary to keep the relief valves open. AC power requires
emergency diesels and their support systems for success, as well as the screenwell intake.

Core Spray
Core spray depends on emergency AC power, DC power, and automatic actuation signals. Loss

of RPS buses provides fail safe signals to actuate core spray, therefore these systems are not
considered dependencies for core spray actuation. Failure of automatic actuation instruments that
provide Lo-Lo RPV level or Hi drywell pressure signals can be recovered by manual actuation.
However, failure of a coincident <365 RPV pressure instrument for the injection MOVSs to open
can not be recovered, therefore, core spray injection valves can not be opened.

Again, emergency AC depends on the screenwell intake for diesel cooling.

Containment Spray
The containment spray system, including containment spray raw water, depends on emergency

AC power, 125V DC power, and the screenwell intake as the ultimate heat sink for the
containment spray raw water system.

Containment spray is automatically actuated and the logic requires both Lo-Lo RPV level and Hi
drywell pressure. However, raw water to the containment spray heat exchangers is manually
initiated. There is significant time for the operators to initiate containment heat removal and the
actuation logic is fail safe on loss of RPS buses. Therefore, these are not considered dependencies
for containment spray heat removal..

As shown in Figure 3.1-1, there are two ways to provide heat removal with the containment spray
system. Torus cooling is preferred, but this adds additional support systems, including Power
Board 167 and instrument air which depends on RBCLC. It may be difficult to evaluate a system
like instrument air because this system piping supplies a number of plant areas and demonstrating
no piping failures could be burdensome. The second method is to utilize containment spray
intermittently as required by the EOPs. It is referred to as intermittently because the EOPs require
the operators to terminate sprays when drywell pressure is less than 3.5 psig and initiate when
pressure is greater than 12 psig or drywell temperature is greater than 300 F,
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From a seismic analysis point of view, the use of sprays to control containment pressure and heat
removal in the long term is considered the preferred path. This limits the amount of equipment
that must be evaluated and it represents the original design basis.

Containment Venting
Containment venting depends on 125V DC, Power Board 167 (from emergency AC), and

instrument air. Containment venting also depends on operator actions, but there is significant
time. As described for torus cooling above, it may be difficult to evaluate a system like instrument
air because this system piping supplies a number of plant areas and demonstrating no piping
failures could be burdensome. Therefore, this is not considered in the primary success path and
was not evaluated.

¥

Emergency Condensers

The emergency condensers only require Lo-Lo RPV level or Hi RPV pressure instruments for
automatic actuation. All other support system failures cause actuation of the emergency
condensers (instrument air, 125V DC, and RPS buses). The IPE treated loss of RPS buses as a
failure because indication and alarms were lost with regard to controlling the EC makeup supply.
Note that the emergency condensers probably can not maintain RPV level above the top of active
fuel without makeup (CRD makeup is assumed required in the success diagram). In addition, the
ECs are not adequate under LOCA conditions. Therefore, this is not considered in the primary
success path and was not evaluated.

»

CRD Pump Makeup
The CRD pumps depend on 125V DC, emergency AC, and the CST. With the emergency

condensers, a CRD pump can maintain RPV inventory control as long as their is no LOCA
condition. Therefore, this is not considered in the primary success path and was not evaluated.

Long Term EC Makeup

In order for the emergency condensers to provide heat removal for 72 hours, long term makeup is
required from either the CST via the condensate transfer pumps or the screenwell intake via the
diesel fire pump. The condensate transfer pumps depend on emergency AC power. Since
emergency condensers are not evaluated, this is not considered in the primary success path and
was not evaluated.

Shutdown Cooling
Shutdown cooling depends on 125V DC, emergency AC power, RPS bus 12, RBCLC, and

emergency service water. Also, no credit was given to shutdown cooling in the IPE under water
LOCA conditions. Therefore, this is not considered the primary success path and was not
evaluated,
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3.1.2.1.3 Evaluation of 72 Hour Success Criteria

The seismic evaluation requires safe shutdown conditions for 72 hours rather than the 24 hours
used in the IPE. As a result, those support system dependencies in the IPE that were potentially
sensitive to time were identified and evaluated. The following summarizes these considerations:

Condensate storage tank: This tank supports RPV makeup from the feedwater (HPCI) system
and CRD pumps, and is a source of emergency condenser makeup. Considering RPV makeup
without the emergency condensers, this tank is judged inadequate to last 72 hours. With the
emergency condensers and no LOCA condition, the tank may be adequate for 72 hours. Since
feedwater and the emergency condenser and CRD pump makeup path was not retained as a
primary success path, the CST was not evaluated.

125V DC Power: Since emergency AC power is required, the batteries need only survive the
earthquake and be available on demand to support emergency diesel starting and other initial
start loads. As long as the static charger and AC power are available after this battery demand,
the batteries are not required in the long term."Note that the batteries can not supply DC loads
for 72 hours without AC power support.

Emergency Diesel Fuel Supply: The diesel fuel supply will last for 72 hours.

Room Cooling: The only areas of concern in the IPE were the two emergency diesel areas
(roof fans and the roll door in each room). All other areas were judged to have slow heatup
rates and/or maximum temperatures were low enough. Those areas screened out in the IPE
were reviewed to ensure that there are no new components that should be added.

3.1.2.1.4 Non-seismic Failure and Human Action Considerations

The evaluation of seismic risk requires consideration of non-seismic failures and human actions.
The following systems in the success diagram (Figure 3.1-1) have the highest non-seismic
unavailability:

The emergency diesels are the most important support system. The unavailability of diesel
generators is higher than redundant components that depend on them and offsite power is not
expected to be available due to its low seismic capacity. Seismic failure of offsite power
(nonrecoverable) and non-seismic failure of the emergency diesels (recoverable) would result
in a station blackout. However, this frequency can be shown to be relatively low.

Given a station blackout, the availability of emergency condensers would allow for some
recovery time depending on whether there are LOCA conditions and the success of operator
actions such as shedding DC loads and providing long term makeup to the ECs and the RPV
with the diesel fire pump. However, the emergency condensers are not included in the scope
since the effort to ensure no LOCA conditions would be significant and long term makeup
capabilities are questionable. Even with successful operator actions, the plant was not allowed
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to survive for 24 hours in the IPE without AC power recovery.

¢ The diese] fire pump availability is also not very high in the IPE, but could be important during
station blackout sequences. However, it is judged unlikely that the pump would have a seismic
capacity as high as the emergency diesels and these components are not included in the
primary success path.

Potential Significance of Non Seismic Failures

The emergency condensers are judged to have a higher seismic capacity than offsite power. It is
uncertain whether diesel fire water would have a higher capacity than offsite power, but it could
be slightly higher. In addition, the HCLPF for a small LOCA is judged to be higher than offsite
power. Thus, in a seismic probabilistic risk assessment, the estimated HCLPF for these systems
(EC:s, fire water, and small LOCA) could be important for scenarios where the diesels fail due to
non-seismic causes or even seismic causes. As an example, if the HCLPF for a small LOCA, ECs
and fire water is greater than the HCLPF for offsite power, there is a range of earthquakes where
the EDGs survive the earthquake but fail due to non-seismic causes and the plant can cope with
this situation for a long time. At NMP1, the ECs with a diesel fire water pump for EC makeup
and RPV makeup can provide a safe stable shutdown state given if a LOCA condition does not
exist. Actually, with a LOCA condition, fire water can provide inventory makeup if the RPV is
depressurized with the relief valves. Heat removal becomes a long term concern as does DC
power (i.e., when DC runs out the relief valves will close). Even if fire water does not survive, the
EC:s alone provide time for recovery if a LOCA condition does not exist. Because of the potential
importance of these in estimating the seismic risk at NMP1, attempts could be made to estimate
the HCLPF of these systems based on expert opinion (expendmg major resources to obtain this
judgment may not be justified).

Human Actions

The success diagram development and the identification of components is based on minimal credit
for human actions (automatic actuation is included in the seismic assessment). The following
operator actions are required to support the primary success path in Figure 3.1-1:

¢ Establishing the heat removal function requires the operators to start and align containment
spray raw water to containment spray heat exchangers. The operators have several hours to
perform this action, it is proceduralized, and the acfions can be accomplished from the control
room.

¢ Shedding diesel loads during LOCA conditions is required and was modeled in the IPE. Given
loss of offsite power and LOCA conditions, this would be required if the operators
successfully reset lockout relays and started a number of pumps (i.e., CRD, RBCLC, service
water and Power Board 16A/B-17A/B tie breakers) which are not required to support the
primary success path. LOCA conditions would be synonymous with core spray, containment
spray and raw water pumps running. This action is proceduralized and expected to be reliable
because if the operators reset relays and start equipment which would have to be available
after the seismic event to overload the diesel, they also would be expected to control diesel
loading.
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The following actions would be required to support the secondary success paths in Figure 3.1-1:

e Torus cooling and containment venting are shown in the success diagram, but these backup
paths are not included in the scope because containment spray can provide containment heat
removal, is sufficiently reliable, and is expected to have an adequate seismic capacity. Still, the
operators have several hours to utilize these success paths even without support systems.

e Given loss of normal AC power, the operators have to reset lockout relays in the control
room before RBCLC, service water, shutdown cooling, and instrument air can be restarted.
These systems are included in the secondary success paths.

e Other operator actions associated with long term EC control & makeup, SDC alignment,
restarting CRD pumps, and other support systems (i.e., RBCLC, service water, instrument air
compressors) are associated with secondary success paths.

The IPE modeled an operator action to manually depressurize the RPV at top of active fuel when
high pressure injection systems are unavailable. It was assumed that the operators correctly
inhibited ADS per the EOPs, thus requiring this operator action to provide successful low
pressure injection. If the operators correctly inhibit ADS after an earthquake, there is no reason to
believe that they would not depressurize the RPV at top of active fuel per the EOPs, This
assumption reinforces the importance of level instrumentation. Also, the equipment necessary to
actuate ADS automatically is included in Table 3.1-1B.

Other potential operator actions that may be considered, in any future IPEEE updates, dependent
on the seismic capability of components include the following:

o Ifthe fragility of the vapor suppression function is low, the operators can mitigate this failure
by initiating containment spray, emergency depressurizing the RPV, or venting containment, if
available. ‘

e Ifthe fragility of room cooling equipment is low, the operators have time to open doors and
perform actions identified in the IPE.

e Ifautomatic actuation of systems, including ADS, has a low fragility, manual initiation of
systems could be considered.

3.1.2.2 Component List Development

Table 3.1-1 represents the final list of components required to maintain the safety functions and
systems identified in Figure 3.1-1 (primary success path). Table 3.1-1A includes a list of
structures and passive components, Table 3.1-1B includes a list of active mechanical and electrical
components. Note that manual switches, valves, check valves, and valves with actuators that do
not have to change state are excluded from Table 3.1-1B. However, their pressure boundary
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capability must be considered along with piping in Table 3.1-1A. Instrumentation, relays and
contactors required to support system actuation and the operators are included in Table 3.1-1B.
Relay and contactor chatter is not included in these tables, but is evaluated later. Also, the
evaluation of non-seismic failures and human actions is discussed above. Containment
performance and systems interactions are assessed later in this section.

The success diagram and subsequent development of the component tables were developed
initially from the IPE. Table 3.1-2 identifies those IPE systems and event tree top events that are
included in the primary success path. The fault trees and drawings developed for the IPE were
used to identify the components included in Table 3.1-1. Table 3.1-2 also identifies those event
tree top events from the IPE that were not included in the primary seismic success path although
some of these may be shown as alternate paths in Figure 3.1-1. The following summarizes why
these top events are not included:

e Station Blackout Top Events - the seismic success diagram does not allow station blackout
recovery. This model is operator action intensive and the probability of recovering AC power
after a relatively large earthquake is very uncertain and therefore, is neglected in this analysis.

e ATWS Top Events - The SCRAM function is reliable and is expected to have a high seismic
capacity as the electrical portion is fail-safe. In addition, the ATWS model requires operator
actions and therefore, is neglected in this analysis.

e Normal AC Power Dependent Top Events - Systems and top events that depend on normal
AC power are excluded. As described in the previous sections, normal offsite AC power is
known to have a low seismic capacity.

e Level 2 top events are not included, but containment performance is considered in a later
section.

o Fire water crosstie to feedwater and containment spray raw water crosstie to core spray are
not included because most of the equipment is already included and these capabilities include
additional operator actions.

¢ The condensate storage tank is not included because inventory is not expected to last 72 hours
as required for seismic success criteria except possibly if LOCA conditions do not exist and
emergency condensers are available,

e Alternate success paths are not evaluated as explained previously due to difficulties in
demonstrating that small LOCAs will not occur and because the primary path is expected to
be reliable and have adequate seismic capabilities.

¢ Several operator actions are neglected such as AC power recovery.

To ensure completeness in the component lists, system piping and instrumentation diagrams,

electrical diagrams, and other electrical & mechanical equipment location data were reviewed. In

3.1-16






addition, the Appendix R safe shutdown analysis, UFSAR and operating procedures were
reviewed. Identifying the location of components in the tables is required for the seismic
capability analysis and served as another check on the list of structures.

The remainder of this section documents notes on the systems review.

3.1.2.2.1 Scram Function

In the IPE, a simplified model was used because the reactor protection system input signals are
de-energize to trip and the scram inlet and outlet valves fail open on loss of support systems. If
both hydraulic control unit (HICU) scram valves fail due to a seismic event, the potential exists for
common cause failure to scram (i.e., CRD pumps are assumed to be lost and accumulators leak
and depressurize). These valves are included as part of the HCUs in Table 3.1-1A. Mechanical
failure of reactor internals, CRD housings & supports are also included in Table 3.1-1A.

If offsite power is available and/or other support systems are available during a seismic event, fail-
safe signals can not be assumed. In this case, the input signal failure mode would have to prevent
all signal parameters in at least two scram channels in the same RPS trip system from providing a
scram signal. Several diverse input signals would have to fail and no spurious signals from the
earthquake could occur. This is considered very unlikely and is not modeled in the success
diagram.,

3.1.2.2.2 Pressure Relief

The six relief valves, including instrumentation, relays, and other components required to provide -
automatic pressure relief were identified and included in Table 3.1-1B as part of the ADS system
(see ADS section below).

3.1.2.2.3 Instrumentation Requirements

The instrumentation needed to respond to a seismic event should include those instruments used
to start and run the selected front line systems, their support systems, and perform the expected

EOP directed actions. The instruments required to start and run systems in the success diagram

are identified for each system and included in Table 3.1-1B.

A minimum set of instrumentation was identified for the operators to maintain inventory control
and heat removal functions. The IPE and EOPs were used to define the equipment. The
parameters identified as most important for seismic capability screening analysis include reactor
vessel level and pressure, torus pool level and temperature, and drywell pressure and temperature.
The applicable components, power supplies, and locations are included in Table 3.1-1B.
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Other parameters such as torus pressure, hydrogen and-oxygen concentrations, and radiation
levels were considered less important and were not evaluated. In addition, the support system
requirements, component types and locations are very similar to the parameters chosen.

One potential systems interaction concern has to do with the possibility that failure of some
instrumentation could lead the operator to perform undesired actions. For example, failure of
several rod position indicators and failure of APRMs could force the operator to consider liquid
poison and power control via reduced RPV water level. Therefore, APRMs and their indicating
device are included in Table 3.1-1B.

3.1.2.2.4 Vapor Suppression

Vapor suppression function initial success requires integrity of the downcomer pipes, the drywell
to torus interface structures, and the vacuum breaker check valves must stay closed. Thus, these
components are included in Table 3.1-1A. The vacuum breakers for the electromatic relief valves
are not included because vapor suppression failure requires a stuck open relief valve and a failed
open relief valve tail pipe vacuum breaker path and a failed open torus to drywell downcomer
vacuum breaker path.

3.1.2.2.5 Automatic Depressurization System (ADS)
The IPE.did not model automatic ADS actuation because it was conservative to assume that the
operators inhibited ADS and then were required to manually initiate ADS at top of active fuel.

The necessary components for automatic initiation were identified and are included in Table 3.1-
1B. The ADS valves are the same 6 relief valves described above for pressure relief,

3.1.2.2.6 Core Spray

Core spray components, including those required to automatically actuate the system, were
identified and are included in Table 3.1-1B.

3.1.2.2.7 Containment Spray

Containment spray and containment spray raw water components were identified and are included
in Table 3.1-1B. Heat removal with raw water requires'manual actions and there is significant
time to manually initiate sprays, therefore, automatic actuation of containment spray was not

evaluated or included in Table 3.1-1B.

The torus cooling path depends on instrument air and is not evaluated or included.
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3.1.2.2.8 Containment Venting

The containment venting path depends on instrument air and is not evaluated or included.

3.1.2.2.9 125V DC Power

Those components associated with providing 125V DC power at battery boards 11 and 12, and
valve boards 11 and 12 were identified and are included in Table 3.1-1B.

3.1.2.2,.10 Emergency AC Power

Those components associated with providing 4KV and 600V AC power at power boards 102 and
103, 16B and 17B and MCC 161 and 171 were identified and are included in Table 3.1-1B. The
diesel generators and their support systems, such as the raw water pump, roof fans, rollup door &
motor, and air are included. Also, power board 167 was added to Table 3.1-1B as a result of the
containment performance evaluation described in Section 3.1.5.

"3.1.2.2.11 Reactor Protection Syétem (RPS) Buses

Those components associated with providing 120V AC power at RPS buses 11 and 12 were
identified and are included in Table 3.1-1B.

3.1.2.2.12 Screenwell Intake

The screenwell intake and discharge tunnel from the lake, the gates, and associated piping and
structures are included in Table 3.1-1A. These components are required to support, relative to the
IPEEE success path, emergency diesel cooling and containment heat removal. Each diesel has a
raw water pump for cooling which is included in the AC power system above and each
containment spray heat exchanger has a raw water pump which is included in the containment
spray system above.

3.1.2.2.13 Signals

Input signals and components required for automatic actuation of ADS and core spray systems
were identified and are included in Table 3.1-1B.

¥
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3.1.2.2.14 Other Systems

Other systems shown in Figure 3.1-1 and considered as alternate success paths have not been
evaluated and included in Table 3.1-1. These systems include emergency condensers, control rod
drive as RPV makeup, long term EC makeup, condensate storage tank, condensate transfer,
shutdown cooling, instrument air, RBCLC, emergency service water, diesel fire water pump, and
power boards 167 (included for containment isolation), 16A and 17A. These may be credited in _
any future IPEEE updates should a reduction in conservatism be desired.

3.1.2.3 Spatial Seismic Systems Interactions Potential

The potential for spatial system interactions was considered during seismic walkdowns. System
interaction issues are considered and noted on the screening and evaluation walkdown sheets for
IPEEE. The following provides examples of what was considered either previously as part of A-
46 walkdowns and/or as part of the IPEEE:

o Proximity: The proximity of structures to components and components to components was
considered during walkdowns. For example, the proximity of valve operators to structures
and other components was considered. It was noted during the walkdowns that the capacity
of block walls near important equipment would have to be evaluated.

e Seismic II over I: Examples include consideration of instrument lines and the proxmuty of
‘block walls to equipment (see proximity of block walls above).

o Seismic Spray & Flooding: The possibility of water spray and flooding impact on systems
was considered during the walkdown. It was noted during the walkdown that cable tray water
spray piping was supported by the cable trays. The potential exists for piping failures due to
movement of the trays and piping during a seismic event. A systems evaluation of potential
flooding impact on the success path is discussed further below.

o Seismic Fires: The capacity of hydrogen piping and other fire hazards was considered as well
as proximity to important equipment. This is discussed further below.
3.1.2.3.1 Flooding Interactions

The internal flood analysis in the IPE was reviewed to assess the potential for seismically caused
flood impacts on the success paths. The IPE identified the following major flood sources:
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Source HCLPF | Explanation

Circulating water yes Flooding only/need HCLPF>>LOSP
Emergency service water yes Flooding only )

Normal service water yes Flooding only/need HCLPF>>LOSP

Fire water ” yes Flooding only

Cont spray raw water yes Needed to support success path

Diesel raw water yes Needed to support success path
Condensate storage tanks no Not needed/not significant flood source -
Torus-suppression pool yes Needed to support success path

RBCLC & TBCLC no Not needed/not significant flood source

The above table indicates those systems where a HCLPF would be helpful in demonstrating a low
frequency of flooding. The table also indicates when a HCLPF is required because the system is
needed to support the success path analysis. For those systems supplied by normal AC power, it is
only necessary to show that the non-safety piping HCLPF is much greater than the loss of offsite
power HCLPF (LOSP) to justify screening (i.e., probability of offsite power success and pipe
failure is low).

Based on the IPE, RBCLC and TBCLC are limited volume systems and would not flood safety
related equipment. Loss of condensate storage tanks was evaluated in the IPE and it was
determined that the tank volume would drain to lower elevations of the turbine building and not
impact safety equipment. The Torus and its connections to ECCS, diesel raw water, and
containment spray raw water are considered to be in the seismic scope and are included in Table
3.1-1. Therefore, these systems are not considered further.

Non-safety systems connected to Lake Ontario (circulating water, service water and fire water)
are potentially important flood sources that are not included in the seismic success path scope.
Based on past PRAs and seismic analysis, non-safety piping typically has a relatively high capacity
in comparison to normal offsite power which would have to be available for a non-safety system
to cause flooding (i.e., normal offsite power would be required to pump Lake Ontario water into
the plant). The pumps are located in the screen house above the lake level. Also, the pump seismic
capacity would have to be greater than the piping which is questionable. Thus, it is judged
unlikely that a seismic event would cause a significant flood with normal offsite power and pumps
available. Still, non-safety piping is included in Table 3.1-1 for seismic capacity considerations.

Even if there were leaks in these non-safety systems and pumps were running, based on the plant

layout, there would be significant time available for the operators to stop pumps and/or isolate
flood sources. The following summarizes the arrangement:
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Screen House - Circulating water pumps, service water pumps, and fire water pumps are
located here as well as emergency diesel cooling pumps and containment spray raw water
pumps. However, floods are unlikely to reach the pump motors which are above the lake level
and internal flooding would drain back to the intake.

Turbine Building - Circulating water, service water, raw water, diesel cooling, and fire water
piping communicate here, however, the lower basement and elevations of the building must
flood up to elevation 261’ to impact success path equipment. This would take a significant
time, allowing for the operators to stop pumps and/or isolate the source. In addition, there are
several doors to outside and other non-safety buildings making it very difficult for floods to
accumulate at elevation 261°.

Reactor Building - Service water, raw water, and fire water piping communicate here. Most
service water piping is safety related here and is expected to have a high capacity. Even non-
safety piping in the reactor building is typically seismically supported and analyzed. In
addition, flooding would drain to the basement corner rooms which contain the core spray and
containment spray pumps. However, it would take a significant time to flood all these pumps
and there are flood alarms and the EOPs address response to these alarms.

Electrical Rooms in Turbine Building - The raw water piping which supplies coolmg to the
diesel is included in the seismic scope and success diagram.

Four types of water-based fire suppression systems are installed at NMP1, as follows:

Wet Pipe Sprinkler Systems - These systems employ automatic sprinklers attached to a piping
system that contains water under pressure at all times. When a fire occurs, individual
sprinklers are actuated by the heat generated by the fire, and water flows through the
sprinklers immediately.

Operation of individual sprinklers due to an actual fire results in very little flooding potential.
Seismic failure of this piping can cause a larger flooding potential.

Dry Pipe Sprinkler Systems - These systems have automatic sprinklers attached to piping that
contains air under pressure. When a sprinkler is opened by heat from a fire, the pressure is
reduced to the point where water pressure on the supply side of the dry pipe valve can force
open the valve. Water then flows into the system and out any opened sprinklers.

Operation of individual sprinklers due to an actual fire results in very little flooding potential.
Seismic failure of this piping can cause a larger flooding potential.

Preaction Sprinkler Systems - These are systems in which there is air in the piping that may or
may not be under pressure. When a fire occurs, a supplementary fire detecting device in the
protected area is actuated. This opens a water control valve, which permits water to flow into
the piping system before a sprinkler is activated. When sprinklers are subsequently opened by
the heat of the fire, water flows through the sprinklers.
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Operation of individual sprinklers due to an actual fire results in very little flooding potential,
but the deluge (water control) valve must also open. Seismic failure of this piping will not
cause larger flooding potential unless the deluge valve opens. Seismically induced spurious
operation of a deluge valve is possible if the trim piping is breached or if the fire relay is
sealed-in because of the vibratory motion. Actuation of the fire relay will exist only for the
brief period of strong motion, i.e., for several seconds because the relay is not sealed in. The
deluge may open briefly but not enough to cause significant flooding.

Water Spray Systems - These systems are equipped with open sprinklers connected to a
piping system which is normally dry. A fire detection system actuates in the event of a fire,
which opens a water control valve and permits water to flow into the piping system and
immediately out of all the sprinkler nozzles simultaneously. Note that Foam-Water Systems in
the turbine building function similarly to Water Spray Systems,

Seismic failure of this piping will not cause larger flooding potential unless the deluge valve
opens. Seismically induced spurious operation of a deluge valve is possible if the trim piping is
breached or if the fire relay is sealed-in because of the vibratory motion. Actuation of the fire
relay will exist only for the brief period of strong motion, i.e, for several seconds because the
relay is not sealed in. The deluge may open briefly but not enough to cause significant
flooding.

The systems installed at NMP1 are found in the following locations, by system type:

Wet Pipe Systems - Radwaste Building
. Administration Building
Offgas Building
Screenwell Bldg - Diesel Fire Pump Room & Qil Storage Room
Turbine Building - Not Cable Trays

Dry Pipe Systems - Radwaste Buildings - Track, Truck and Access Ways
Reactor Building - Track Bay
Administration Building - Truck Bay

Preaction Systems -  Reactor Building - Cable Trays El 237’ and 261’
Control Building - East Cable Trays El 250’ and Cable Spreading
Turbine Building - Cable Trays
Radwaste Building - Dow System
Administration Building - Old Document Control Room El 277’

Water Spray Systems- Turbine Building - Not Cable Trays
Reactor Building - Ventilation Charcoal Filters
Radwaste Buildings
Administration Building - Penthouse Charcoal Filters
Reserve, Service and Main Transformer Areas
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* Cable tray sprays, which were noted as a potential concern during the walkdown, are of the
preaction type. Thus, the potential failure of these pipes supported to the cable trays is not
important because even if relay chatter does open the deluge valve, it is not expected to stay open.
The deluge valves and their associated fire water header stations were noted to have very good
support during the first walkdown on 5/7-8/95 (i.e., HCLPF>0.3g).

Since both the preaction and water spray systems require a deluge valve to stay open and this is
considered unlikely, these systems should pose the least risk. Piping failures in either the wet or
dry pipe systems could lead to flooding. The only buildings of concern in the seismic success path
are the Screenwell, Reactor, Control, and Turbine Buildings.

The reactor building dry pipe system is limited to the track bay at El 261°. There is no seismic ,
success path equipment in this location and the potential for flooding due to this system is limited.

The screenwell wet pipe system is limited to the diesel fire pump room and oil storage room.
There is no seismic success path equipment in this location and flooding of adjacent areas housing
the service water and raw water pumps is not a concern as water will run back to the intake.
The turbine building wet pipe system is llmxted to the followmg (UFSAR page 10A-107):

El 261 Equipment Decon & Lab Areas, Col Bg-E/Row 15-17 and Col Bo-Bg/Row 16-17

E1 291, Col E-F/Row 10-12 and El 305 Col E-F/Row 10-12 (storage areas)

E1 291, Col C-E/Row 1-3 (elevation below oil storage tanks)

El1351 & 333, Col G-J/Row 10-12 (paint storage & dress out clothing areas)
These wet pipe systems were walked down on 5/10/95.-They were judged to have sufficient
capacity (i.e., HCLPF>0.3g). Still, as discussed previously it is considered unlikely that the
turbine building would be flooded up to El 261’ from this system for a number of reasons. A fire
water pump would have to survive the seismic-event and then not be tripped by the operators in
the long term, given that this piping failed. There are several door openings from elevation 261’ to
the outside and other buildings, therefore, it would be very difficult to impact equipment.
In summary, the risk from internal floods is judged to be low based on the seismic capacity of
piping and plant arrangement. Still, this piping is included in Table 3.1-1A to document seismic
capacity.

3.1.2.3.2 Fire Interactions

During the first walkdown (3/7-8/95), the following fire sources were inspected:
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e Hydrogen piping and hydrogen control station header (El 261°) in the turbine building. This
control station and piping has adequate support (HCLPF>0.3g).

e Seal oil vacuum tank (El 277’) in the turbine bulldmg This tank and piping has adequate
support (HCLPF>0.3g).

Hydrogen piping within the plant is not a relevant hazard since this piping is not normally
pressurized. Hydrogen is dispensed from outside storage tanks on an as-needed batch basis and
the supply valves are closed unless dispensing is being performed. This reduces the probability
that hydrogen is being dispensed at the time of an earthquake. In addition, an excess flow valve is
installed to limit hydrogen flow in the event of piping rupture and the main generator is equipped
with emergency hydrogen dump capability. The hydrogen piping system is confined to the west
end of the turbine building which is somewhat removed from the location of success path
equipment and the control building. Also, the likelihood that piping failure occurs in the turbine
building with the tanks and turbine building walls surviving the seismic event such that significant
accumulation of hydrogen can occur and impact important equipment is considered unlikely. This
hydrogen arrangement is an acceptable alternative to resolve Generic Safety Issue 106, "Piping
and the Use of Highly Combustible Gases in Vital Areas" as discussed in NRC Generic Letter 93-
06. The probability of seismically induced fires from this source causing core damage is
considered very small.

Additional major sources of flammable liquids were identified in the emergency diesel areas, the
diesel fire pump area, and the turbine building. The emergency diesels are included in the seismic
success path, and are therefore, included in the seismic ‘capability scope. The diesel fire pump area
is separated from the.service water and raw water pumps area by a 3 hour rated wall and the fire
water pump room has a cofferdam inside the door to prevent leakage out of the room. The
following three additional areas in the turbine building were identified and walked down on
5/10/95:

e Turbine building El 261 - flammable (i.e., paint, oil, etc.) storage room near the stack. This
room has 2 hour rated walls. This was determined to be a potential fire hazard regardless of
whether the block wall survives. The impact of a fire in this general area was assessed as part
of the block wall evaluation discussed in Section 3.1.2.3.3.

e Turbine building El 261 - turbine oil storage room. This room has 3 hour rated walls
bordering fire zone T3A an important equipment area. The large tanks in this room were
screened (HCLPF>0.3g). Smaller tanks were noted to have a lower capacity, but the room
would easily contain any spillage from these tanks.

e Turbine building El 305 - turbine oil storage room. This room has 3 hour rated walls and
entrance to the room is 4.5 feet above the floor elevation. Also, seismic success path
equipment is not located at this end of the building. The bottom portion of this room below
the door entrance is reinforced concrete and will contain the contents of both tanks [capacity
of both tanks is 30,000 gallons based on UFSAR Rev 13 page 10A-116 which is equivalent to
4010 cubic feet. Room dimensions are 22.5 ft * 43 ft * 4.5ft = 4353 cubic feet based on
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drawing C-18819-C Rev 2]. Therefore, the seismic capacity of these tanks and the upper
block walls are not analyzed.

3.1.2.3.3 Masonry Block Wall Interactions >

This section summarizes the screening and evaluation of masonry block walls at NMP1 with
regard to their seismic capability and potential impacts on seismic safe shutdown equipment. All
block walls were screened by demonstrating seismic capability (HCLPF > 0.3g) or no impact on
seismic safe shutdown equipment. NMP1 masonry walls are identified in drawings>:

The first drawing (3 sheets) provides a summary table identifying the walls by number, building,
elevation, wall thickness, construction summaries, calculation, and other drawings. The other 7
drawings identify the walls (by number from the previous table) on arrangement drawings. The
first three columns of Table 3.1-3 provide a subset of the information from Reference 23. These
columns are “Wall”, “Location” (combination of building and floor elevation), and “Structure”

* (combination of wall thickness, type, category, and reinforcing). Table 3.1-3 is sorted by building

and elevation; the “Location” column.

An initial screening evaluation was performed to identify those walls that require a more detailed
analysis of their capacity and/or impact. Table 3.1-3 summarizes the screening evaluation results.
As shown in the table, two different methods were utilized in the wall evaluation:

* Impact - if the impact of wall collapse was assessed to have an insignificant impact (i.e., no
impact on the seismic success path), it was screened.

e HCLPF - calculations were performed to determine a wall screening size and specific wall
HCLPFs from a screening spreadsheet. A 12 inch thick wall about 18.5 feet by 18.5 feet had a
HCLPF >0.3g at turbine building elevation 300. This input was used to make screening
judgments which were later checked. '

The steps utilized in the screening evaluation are summarized below and in Table 3.1-3:

1. Note 1 in the “Impact” column - with one exception, walls located in the auxiliary building
(AB), offgas building (OG), radwaste building (RW), waste disposal building (WD), and
Security were screened out because there are no seismic success path components located in
these buildings. The exception was any wall that interfaced with buildings that house seismic
success path components.

2. Note 2 in the “HCLPF” column indicates the wall was screened by drawing review based on a
generic HCLPF calculation - a 12 inch thick, 18.5 feet by 18.5 feet wall on turbine building
elevation 277 to 300 has a HCLPF at approximately 0.3g using a screening spreadsheet
calculation ™, The height of walls was estimated by considering the distance between floor
elevations (i.e., a wall on elevation 250 of the turbine building is about 10 feet high, El 261
minus El 250 and floor thickness). The width of a wall was estimated knowing that typical
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distance between wall columns is about 20 feet. Turbine building walls below elevation 300
e which are 12 inches or greater in thickness and less than 20 feet by 20 feet were screened.

3. Note 3 or a HCLPF value in the “HCLPF” column indicates that the wall was walked down to
assess the dimensions of the wall. Note 3 in the “Impact” column indicates the wall was
walked down to assess potential impacts of wall collapse. In some cases, both wall dimensions
and impacts were noted even though both were not needed. Thus, note 3 and/or a HCLPF
value may be shown in both columns to summarize the walkdown notes.

With regard to impact judgments, sensitive electrical equipment close to the wall (within 1/2
the height) were considered when identified as susceptible to failure. Also, electrical
penetrations through the wall were considered susceptible to failure. Cable trays running near
the wall were considered, but in most cases the trays were up high (i.e., top half of the wall)
and it was judged difficult for wall failures to significantly impact the cable trays. Angle braces
at the top of a wall are noted since they add some retaining capability and reduce the chances
of walls tipping onto trays. Piping systems near the wall and/or penetrating the wall were
inspected, but judged unlikely to fail unless constrained near the wall (no such cases were
identified).

4. Note 4 in the table identifies walls that were not easily accessible (either one or both sides of
the wall were not observed) during the walkdown, but were screened because they were -
judged not to have seismic success path components at the location. This was based on

® knowledge of success path equipment locations and the general routing of cables. In one case,
Wall 126 (TB277), the wall provides two sides of a vertical cable chase in a corner which runs
between TB277 and TB300 (about 20 feet). This wall may screen out seismically, but it was
judged unlikely the wall would fall into the vertical chase and impact cables; therefore, no
further evaluation was necessary.

After the walkdown, additional HCLPF screening calculations were performed using a screening

spreadsheet ** calculation, The results are shown in the “HCLPF” column of Table 3.1-3. Those
walls that did not pass this initial screening are shaded in the table and summarized below:
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Wall# | Location | Thick Size HCLPF | Description

22 RX261 16” 18’ high by 28 0.21 evaluate impact & detailed HCLPF

34 SH256 127 16’ high by 31° | 0.25(1) | diesel cooling water pumps potential

“Unreinforced” impact. More detailed HCLPF
23& | TB261 8” 13” high by 55° 0.21 common wall with elevator is only
24 concern. Check structural/construction

. drawings first to sce if elevator separates
the 55° wall. Check impact.

27 TB261 12” |- 15’ high by 60’ 0.18 | North & South walls have no visible
columns on aux CR side. Need detailed

HCLPF
29& | TB261 12” 38’ high by 22’ 0.12 | Could impact both diesels. Detailed
53 TB277 22’ high by 52° 0.09 | HCLPF needed. Evaluate East walls, do

columns prevent failure into DG room? At
TB277 no visible columns, Evaluatc TB
impacts

33 TB261 8” 8’ high by 19’ >] room walls may not be restrained at top.
Also, have to evaluate firc impact

35 TB261 12” | 30’ high by 137 0.03 | evaluate impact first and more detailed

TBEXT HCLPF probably needed.
47,48 | TB277 8” 22’ high by 29’ 0.13 | Common wall with elevator appears to be
& 49 15° high by 10° >0.3 | separated by elevators with the dimensions

22’ high by 27° 0.13 | shown. Evaluate impacts and more
detailed HCLPF probably needed.

T 52 TB277 , 127 22’ high by 20° 0.15 | evaluatc impacts and more detailed

HCLPF probably needed.
32& | WD261 8” 30’ high by 120° 0.03 | walls appcar common. Check drawings to
104 | WD271 see if 30” high wall is rcal and evaluate
TBEXT - | impacts

(1) Wall 34 HCLPF is based on reinforced wall calculation

Those walls that did not screen during the initial screening evaluation summarized above were
evaluated in greater detail. The following summarizes the evaluation steps:

1. The impact of wall failure on seismic success path equipment was evaluated. When there is
potential impact, this was documented and step 2 below was continued. If there was no
impact, no further evaluation was necessary.

2. For those walls that can potentially impact seismic success path equipment, calculations and
drawings listed in Drawing No. F-45030-C* were obtained. Then, more detailed HCLPF
calculations are performed ' ¢,

As described below, walls 32, 33, 35 and 104 screened out based on no impact. The remaining
walls were determined to have potential impacts on seismic success path equipment and were
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“evaluated for seismic capacity in greater detail. These calculations &B demonstrated a HCLPF >
0.3g for the remaining walls.

Walls 33, 35, and 32/104 were completely screened out by evaluating the potential impact of
their failure. Cables required to support seismic success path components are not routed near
walls 32/104 or wall 33 (this room contains a fire hazard). Cables routed to the screenhouse are
protected from wall 35 because they penetrate below elevation 261. Wall 35 starts at elevation
261.

The cable trays identified near walls 32/104

during the walkdown were evaluated to WD
determine whether they contained cables required —32H4— —>
for seismic success path components. The IPEEE =~ |7 e -‘IJ

fire cable database was used. Only tray 12TK. I
contained impacts. The layout of 12TK. is shown = SH § |
with the dashed lines in the sketch. The routing I
sequence of cables in the cable database were @~ | _ ——————-— 4
reviewed and the location of cable sections D
determined from cable tray drawings. None of the RB

cables of interest are routed to node J (see

sketch). Also, cables to the containment spray

raw water pumps and diesel generator cooling water pumps in the screen house were identified
from the IPEEE fire cable database, including their routing. These cables are routed to the

. screenhouse below elevation 261 and are protected from wall 35 collapse on both sides. Since
there are no seismic success path components or cables near the oil storage room (wall 33), this
potential fire hazard is not judged to be important. These observations were checked in the field.

=1

Wall 24 (Foam Room Side) was inspected and the only wall of concern is the North wall which
is a common wall with the turbine building (14 ft high by 30 ft long). The other walls are smaller
(about 20 ft long) and DC valve board 11 is on the opposite South wall and is not likely to be
impacted. The portion of the wall next to the valve board is steel construction. The foam room
appears to be of similar construction as the turbine building (steel beams and columns). No impact
on valve board 11 is assumed; the building was evaluated by the seismic review team as described
in Section 3.1.3.

Wall 23&24 (TB261) - static chargers 171A & B and cable trays 12TD, 12TC, and 12TB are
near these walls and can impact the seismic success path equipment.

Wall 27N (TB261 side) - cable trays 12TBB and 12TAW, including 12TAW2, run next to this
wall. Also, there are 3 trays that cross the corridor from wall 27N to wall 29S (diesel area) and
two vertical trays next to each other on wall 27N. The potential exists for impact on seismic
success path equipment.

Wall 27S (TB261 side) - cable trays 12TD, 12TC, and 12TB run near the wall. The potential
exists for impact on seismic success path equipment.
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Wall 27N&S (Aux Control Room Side) - potential for significant damage.

Wall 52N (TBZ77) - cable trays 13TAV and 13TAR run near the wall. The IPEEE fire cable
database was used to determine whether there is any potential impact on the seismic success path
from cables in these trays. No impact was found in tray 13TAR. The potential exists for impact on
seismic success path equipment for the other trays.

Wall 53 (TB277 side) - cable trays 13TAP, 13TAS, and 13TAT are along this wall, as well as
1&C Bus 130A, MG141 protective relay cabinet, and remote shutdown panel. Identifying impacts
of cables contained the cable trays also identifies the impact from cabinet failure since cables from
the cabinets and buses feed into the cable trays. The potential exists for impact on seismic success
path equipment.

Wall 29&53 (Diesel Side) - potential to lose both diesel generators.

Wall 34 (SH256) - potential loss of at least one diesel generator cooling water pump.

Wall 47/48/49 (TB277) - UPS172 and MG172 are in this area as well as cable trays and conduits.
Most of the wall height has cabinets, then a tray (13TBA), then a large duct, then cable trays
above the duct near the ceiling. Appears difficult to impact equipment because of congestion, but
potential exists.

Wall 22 (RB261) - cable trays 12RC (section AK-CC) and 12RH (section AL-CB) run near the
east end wall which did not screen. The potential exists for impact on seismic success path

equipment,

As summarized previously, all walls were screened based on no impact on seismic success path
equipment or seismic capability (HCLPF > 0.3g).

3.1.2.4 Relay Chatter Evaluation

The IPEEE relay chatter evaluation utilized the A-46 Evaluation'® results and findings. Three
types of evaluations were performed in support of the IPEEE and A-46 evaluations:

e Outliers from the A-46 evaluation were assessed relative to their functional impact and'
recoverability’.

e The potential for seismic induced system interactions was considered®.

¢ Differences in the IPEEE versus A-46 scope were assessed as discussed below.
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With regard to the assessment of A-46 outliers described in the A-46 submitttal’, the following
summarizes the results and conclusion, and the evaluation is described further below:

e Relay 31D-X, one associated with each diesel, can impact the availability of diesels and is not
easily recovered. Further evaluation is being performed to determine whether replacement is
required.

¢ Relays 67NI, 87DG-2, 86, 51G, and 50/51 (one set associated with each diesel) impact the
availability of emergency diesels generators (EDG). Relay 51B can impact the availability of
the EDG but only if none of the other relays are actuated by chatter. However, actuation of
these relays is easily diagnosed and recovered in the control room. Further evaluation is being
performed to determine whether replacement or procedure changes are required.

e The remaining relays have no impact. There are a few reasons for concluding no impact. Some
relays have additional relays in series that must also chatter to cause an impact, but these
relays are not outliers. Other relays were found to have an impact only after a time delay,
during a specific sequence of events for the closed contacts case; the open contacts case is not
an outlier situation. Both of these cases are discussed further below. Also, some relay impacts
are associated with equipment not in the IPEEE seismic success path. This could be used as
input to resolution of A-46 outliers. Also, there is significant time for recovery.

With regard to potential seismic systems interactions, several types of relays associated with the

fire protection system have an unknown seismic capacity. These relays are identified as 1H9 and

10 for hazard, 74A-9 and 10 for alarm, 45X-9 and 10 for fire detection signal, and the 2 series for

timers. These relays were not evaluated in the initial A-46 evaluation, but were identified during

the IPEEE. Actuation of these relays initiates the CO, system in some or all areas covered by the

Cardox system (i.e. in EDG102, EDG103, PB102, PB103 and the auxiliary control room). It can

also shut down the diesel generator room cooling for both diesels by closing the rollup doors and

stopping the fans. Relays that potentially impact the diesels are being evaluated, tested, or
replaced.

The difference in scope (components in IPEEE, but not in A-46) includes mostly structures and
other passive components, with the exception that IPEEE included a few new instruments and
containment isolation valves to assess containment performance. The results of this evaluation are
presented in Table 3.1-4.

With regard to the outlier evaluation, it was assumed that the seismic event could last for 30
seconds. During this time frame, vessel level may be decreasing because of a small LOCA, but
triple low vessel water level can not occur this fast unless it is due to relay chatter (i.e., false
indication). There is no design basis requirement for the plant to demonstrate survival from the
earthquake and a large design basis LOCA. simultaneously. LOCA mitigating systems must be
able to function after an earthquake because a seismic event can occur during the LOCA recovery
period. In addition, the IPEEE is demonstrating that such an event is a low risk based on low
probability (i.e., reactor coolant pressure boundary HCLPF > 0.3g). Because the relays are
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considered outliers and potentially have low capacities, it is assumed offsite power may or may
not be available during the event.

Table 3.1-5 documents the evaluation with the following columns:

Relay Id - identifies the relay as shown in USI A-46 Relay Evaluation Report, MPR-1450 Rev
1, April 1994

Component - identifies the major component the relay supports (i.e., diesel generator)
Relay Type - identifies the manufacturer and model

Status - indicates the normal status of the relay as either energized (E) or deenergized (D),
and the contactor as either closed (C) or open (O). For example, a normally deenergized relay
with the contactor normally open, is shown as D/O in the table.

Function - describes the function of the relay

Chatter Impact - describes the potential impact of relay chatter. “No Impact -” is provided
first if the conclusion of the evaluation is relay chatter causes no impact on shutdown
capability.

Recovery - if there is no impact in the previous column, this column is irrelevant and “not
required” may be provided in this column. However, in some cases recovery actions were
noted during the evaluation and provided even if not required. For the cases where relay
chatter can cause an impact, the recovery actions are described.

The following summarizes the results:

No Impact Example Cases

1.

The timer contacts in the ADS circuit (2-1, 2-2) can seal-in as a result of relay chatter. This
will bypass the 125 sec time delay such that the operator can not reset/bypass the auto-ADS
actuation. However, triple low level and high drywell pressure signals have to exist for ADS
to actuate. If 4KV power is lost at any time during this evolution, the timer will reset. It can
only be sealed-in and remain sealed-in if 4KV power is available. If offsite power is lost during
a seismic event as may be expected, chatter of these relays will not result in a relay seal-in.
However, even if offsite power is assumed available, for ADS to actuate, two additional relays
(16K207 or 16K208 and R21A,B,C or D) must actuate. These relays are seismically adequate
and are not expected to chatter and actuation of these relays requires triple Lo vessel water
level and high drywell pressure conditions or relay chatter of both. Also, the these demand
conditions (Lo-Lo-Lo vessel level and hi drywell pressure) will not occur for several minutes
after the seismic event, if they occur at all. For these reasons, no spurious actuation of ADS is
expected and if required, this chatter does not prevent success.
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2. Relays 2X-1 and 2X-2 (EDG load sequencer) are normally deenergized and have both
normally open and closed contacts. These relays were assessed to have a seismic capacity of
3g (ref MPR-1450 Rev 1 April 1994) based on the normally closed contacts. A review of the
circuits where these relay contacts are wired revealed that the normally closed contacts block
the immediate start of the containment spray pump if the core spray or core spray topping
pumps were sequenced on. The containment spray pumps will start if there is a Lo-Lo vessel
level and high drywell pressure and only after a 50 sec time delay after the core spray pump
has started. If the core spray or core spray topping pumps have started these relays are then
energized and have a generic equipment ruggedness spectra (GERS) of 15g from EPRI NP-
7147-SL page B-18. By the time that a real containment spray pump start occurs, the seismic
event is over even if there is a real actuation signal in the first few minutes of the event.

The normally open contacts are required to be free of chatter to prevent spurious actuation of
the EDG sequencer. The seismic demand for these contacts is 3.8g (ref MPR-1450 Rev 1
April 1994) and the seismic capacity is 7.5g from EPRI NP-7147-SL page B-18. The relay
capacity is greater than the demand, thus the normally open contacts will not chatter.

Examples of Recovery Cases
The differential current relay 87DG-2 in the EDG breaker controls can chatter and actuate the

86DG-2. This relay trips the EDG breaker if it is closed or blocks breaker closure if it is open.
Operation of the 86DG-2 relay is alarmed in the control room and this relay can be reset at the
operator control console (Panel E) in the control room. If there is an undervoltage condition, the
EDG breaker will auto close when the 86DG-2 is reset. Assuming that all seismically weak EDG
relays are actuated (both are alarmed) during the seismic event, only two operator actions at Panel
E are needed to recover the DG, resetting the 86DG-2 and resetting the 86 lockout relay by
turning the breaker control switch, for PB101 feeder breaker to the emergency 4KV bus, to the
trip position.

Relay 51B can trip the EDG breaker if the breaker was closed . If the trip occurs while the

. breaker anti-pump relay is actuated , then recovery of the EDG breaker is accomplished by

turning the EDG breaker control switch located on E Panel in the control room to the tripped
position to reset the anti-pump relay. If either 86DG-2 or the 86 lockout relays are actuated in
addition to the 51B, there is no need to reset the anti-pump relay to recover the breaker. In this
case, resetting of the tripped lockout relays at E Panel will enable auto EDG breaker closure, If
the 51B relay is actuated after the anti-pump relay is depowered, then the breaker will trip and
auto-reclose. ’

Non-recoverable Chatter Cases

The 31D-X DG voltage sensing relay is actuated when the DG terminal voltage has reached or
exceeded a preset level. When this relay actuates, the 31D relay is depowered and relay 31D-2X
is actuated. The 31D relay cuts off the DC battery field flash to the EDG while the 31D-2X
permits closure of the EDG output breaker R1022 or R1032. Chatter of the 31D contacts may
cause excessive contact pitting/burning resulting in a degradation or loss of the battery field flash
capability.
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The initiating event is the earthquake and a small LOCA since all piping systems connected to the
RCS were not seismically evaluated. At this point it is conservatively assumed that a Hi Drywell
Pressure condition can exist. This condition is one of the two auto-start signals that start the core
spray pumps via the sequencer. It is also assumed that 4KV to 120V control power voltage to the
EDG sequencer is sufficient to operate the sequencer and the sequencer starts to sequence the
EDG loads.

Even if there is no damage to the 31D contacts, then chatter of relay 31D-2X Normally Open
contacts (while the EDG voltage is low) can cause the EDG feeder breaker to close. The
sequencer will be operable and the sequenced loads will trip on undervoltage as they are
sequenced on. Recovery of these loads requires that the individual pump control switches are
turned to the trip position to clear the anti-pump relay at which point the pump starts. If the
operator does not reset these relays in the proper sequence with the appropriate time delays
between resets, the EDG can be overloaded and the EDG breaker will trip. The EDG sequencer
will reset when 4KV power is lost. The EDG breaker will reclose after the strong ground motion
subsides and the sequencer will sequence loads on if there is a Lo-Lo vessel level signal or a high
drywell pressure signal.

3.1.3 Analysis of Structure Response

The ground response spectra for the NMP1 IPEEE is the NUREG/CR-0098% 50% spectral shape
according to NUREG-1407° for seismic margin evaluations. The floor response spectra are
developed and based on reference 72.

Major structures for the NMP1 site considered in the SMA are the reactor and turbine buildings
that are founded on mat foundations embedded in rock. These buildings were re-evaluated to the
7th and 8th editions of the ACI and the AISC codes by S&A for design basis loads. The new
dynamic and static models were developed between 1986 and 1993 using current day techniques
in accordance with NUREG-0800’. The screenhouse substructure, including intake and discharge
tunnels is seismic category I and the superstructure is category II and has been seismically
designed to a 0.2g horizontal and 0.1g vertical to AISC. It was designed to UBC 1967 (&1963)
code provisions.

The plant was designed in the late 1960's. The Class I Structures were designed for a horizontal
seismic input of 0.11g for the design basis earthquake (DBE, also referred to as SSE). A vertical
seismic acceleration equal to 2/3 of the horizontal ground acceleration was considered
simultaneously with the larger horizontal acceleration (from the two horizontal directions).
Generally, the seismic analysis of the structures used the response spectrum method. Seismic
loads were considered in the design of Class II Structures such as the screenhouse superstructure
and the intake and discharge tunnels. Thus, in effect these structures have the seismic capacity of
Class I structures. ’

The following documents established the methods, material properties and allowable stresses used
in the design:
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American Society-of Mechanical Engineers, Boiler and Pressure Vessel Code

American Concrete Institute Code ACI 318-63

American Institute of Steel Construction, Specification for the Design, Fabrication and
Erection of the Structural Steel for Buildings, Sixth Edition

Uniform Building Code, 1964 Edition

American Welding Institute Code AWS D1.0

The buildings at NMP1 are founded on bedrock (Reference 3, Section 3), so the CR-0098 rock
spectrum applies.

The SME is derived as follows:

S
.

The peak ground acceleration is defined to be 0.3g.

Per Reference 2, Section 7.2: .
v/a =36 in/sec/g, therefore peak velocity = 0.3 x 36 = 10.8 in/s
ad/v*= 6.0, therefore peak displacement = 6.0 x 10.8%/ 0.3 / 386 = 6.04 in

Using the values from Reference 2, Table 3, the median, 5% damped, response spectrum peak
values are:

acceleration =2.12x 0.3 =0.636g

velocity =1.65x108 =178in/s

displacement=1.39x6.04 =8.40in

The frequency control points occur where the displacement and velocity match, and where the
velocity and acceleration match:

fi =v/2rd=(17.8) / 21 x 8.40) = 0.34 Hz

£, =a/2nv=(0.636 x386)/ 2nx 17.8) =2.2 Hz

The vertical response spectral amplitudes are taken as 2/3 of the corresponding unreduced
values in the horizontal direction across the entire frequency range.

Details on the SME floor response spectra can be found in Reference 72.

Structures were screened using the first column of Table 2-3 in EPRI NP-6041", The screening
approach utilizes the experience gained in performing seismic margin assessments to screen
components out of a seismic PRA. Meeting the caveats for these structures ensures that the
structures may be represented by a surrogate element with a median peak 5-percent damped
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spectral acceleration capacity of 0.8g (peak ground acceleration of 0.3g) with a combined
logarithmic standard deviation, b, value of 0.30.

3.1.4 Evaluation of Seismic Capabilities of Components and Plant

The evaluation considered two basic categories of plant equipment described in the following
sections: (1) civil structures (passive components) and (2) mechanical electrical (both active and
passive components). Table 3.1-1A contains passive components (civil structures and mechanical
electrical) and Table 3.1-1B contains active components (mechanical electrical).

3.1.4.1 Civil Structures

Table 3.1-1A describes the type of components considered under the civil/structural review. This
type of component generally functions to remain intact ‘and provide physical support for
mechanical and electrical components,

Containment

The containment (drywell) is a freestanding steel structure in the shape of an inverted light bulb,
surrounded by a reinforced concrete biological shield wall. There is a 2” air gap between the
drywell and the biological shield walls The base of the drywell is welded to a steel skirt. The skirt
sits on a massive reinforced concrete pedestal rising up from the reactor building foundation.
Concrete was poured both inside and around the skirt, so the skirt is essentially integral with the
reactor building foundation. Additional load transfer between the base of the drywell and the
foundation is provided by an array of steel studs projecting from the bottom of the drywell into
the concrete. The drywell also has four lateral seismic restraints (stabilizer) at the top of the

drywell, . .

The drywell was assigned a seismic capacity of 0.50g pga. Per Table 2-3 of NP-6041"", the Nine
Mile Unit 1 drywell meets the requirement for the second earthquake level - the steel pressure
boundary is keyed to the base mat to prevent slipping.

Suppression Chamber (Torus)

The suppression chamber is a toroidal steel structure supported by sixteen (16) vertical saddles
sitting on the reactor building base mat. The saddle base plates are free to slide to allow for
thermal expansion. A sway rod assembly at the outside columns provides lateral support for the
suppression chamber. The seismic sway rods consist of 3.5” diameter sway rods and 3.75”
diameter turnbuckles to provide restraint for movement along the torus centerline resulting form
lateral loads acting on the suppression chamber. The sway rods are joined to the 1.5” thick wing
plate at the top of the support columns by 4” diameter pins. The lower ends of the sway rods are
joined to 2” thick seismic tie plate at the column base.

Per Table 2-3 of NP-6041, Mark I toris requires evaluation for any earthquake exceeding the
design basis.
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The Nine Mile Unit 1 torus was evaluated under the Mark I Containment program. This
evaluation included normal operating loads (dead weight, pressure, temperature), seismic loads
(OBE and DBE), and hydrodynamic loads (SRV discharge, pool swell, condensation oscillation,
and chugging), including those for large-break and intermediate-break LOCAs. Numerous load
cases were considered; results are presented only for the controlling load combination for each
component evaluated. The controlling load combinations almost always include one of the major
hydrodynamic loads - pool swell, condensation oscillation, or chugging due to large or
intermediate break LOCAs.

Appendix K of NP-6041 discusses hydrodynamic loads as they apply to the Seismic Margins
Assessment. Per this appendix, the simultaneous occurrence of an earthquake and an intermediate
or large break LOCA is not credible. A simultaneous earthquake and a small break LOCA is
considered credible, but the only hydrodynamic load associated with a small break LOCA is ,
chugging, and that will occur after the earthquake has ended. The only hydrodynamic load than
can credibly be expected to occur simultaneously with the earthquake is SRV discharge, and these
loads can be combined by the square root of the sum of the squares (SRSS’d) with the earthquake
loads.

The torus evaluation (Cal No. 95C2873-C-006"") does not provide results for individual load
cases, only for the controlling load cases. It is the SRT’s experience that seismic loads are not
usually a major load case in torus evaluations. Based on this, it was decided to base the torus’
seismic capacity on the sway bar seismic restraint system.. The governing load case is Chugging +
SRV + SSE (with the individual loads added, not SRSS’d). The seismic capacity based on the
SME pga is therefore 0.32g.

Note that this value is conservative because (1) the load case includes chugging, (2) the individual
loads were summed, not SRSS’d, and (3) the above scales all three loads, not only the seismic
loads.

Reactor Building

The reactor building is a reinforced concrete structure from the foundation up to the refueling
floor. All required equipment and plant systems are below the refueling floor. Per the UFSAR,
the reactor building is a Class I structure and is designed for a 0.20g Safe Shutdown Earthquake
(SSE).

The reactor building was assigned a seismic capacity of 0.30g pga. Per Table 2-3 of NP-6041,
the Nine Mile Unit 1 reactor building meets the requirement for the first earthquake level - it is a
reinforced concrete frame designed for an SSE of 0.1g or greater.

* Turbine Building Complex
The entire turbine building complex is a reinforced concrete structure except for the turbine hall

superstructure (note that this area does not house SMA components).
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i Although the Turbine building is a Class II structure, for seismic design the entire turbine building
complex was evaluated as a Class 1 structure. Based on the results of a dynamic analysis of this
model, the Class I structures were evaluated for the 0.13g design basis earthquake.

The turbine building complex was assigned a seismic capacity of 0.30g pga. Per Table 2-3 of NP-
6041, the areas of the complex housing SMA components meet the requirement for the first
earthquake level - they are reinforced concrete frames designed for an SSE of 0.1g or greater.

Other Structures and Structural Issues

All structures including the screenhouse were screened using the first column in Table 2-3 in
EPRI Report NP-6041. The screening approach utilizes the experience gained in performing
seismic margin assessments (SMAs) to screen components out at the RLE level of 0.3g, PGA.

All caveats of Table 2-3 were dispositioned including the concrete containment requirements,
separations between structures, reinforcement detailing, and penetrations including associated
requisite piping flexibility.

The control room ceiling is a T-bar system supported by threaded rods which are suspended from
a light metal strut gridwork. The gridwork is, in turn, attached to structural steel by beam clamps.
The support system is adjudged seismically adequate and is assigned a seismic capacity of 0.30g
pga. However, modifications are recommended to better restrain the panels per Table 7-1.

The NMP1 foam room contains valve board 11 and recently experienced a structural failure which
did not affect the valve board. Based on the design of the repair a HCLPF of 0.3g was assigned™.

The plant stack can reach success path equipment should it fall. A HCLPF of 0.3g was assigned
to the stack™.

Masonry block walls were evaluated. Those that could not impact success path equipment were
screened. Those remaining walls were determined to have a HCLPF of 0.3g. This issue is
discussed in more detail in Section 3.1.2.

3.1.4.2 Mechanical/Electrical Components

Mechanical and electrical components are generally those that provide an active function or are
otherwise considered within the scope of success path systems.

Active components identified in Table 3.1-1B screened out with a HCLPF greater than 0.3g
(some have a HCLPF based on a planned modification as shown on page 3.1-1) except for a few
components estimated to have a HCLPF in the 0.27 to 0.29g range as shown on page 3.1-1. The
analysis relied heavily on the A-46 evaluation. During initial walkdowns and screening, additional
analysis and/or testing was identified for certain active components as summarized below:

e A number of components with Lead Cinch anchors were analyzed and found to have a
HCLPF of 0.3g based on a tightness check of all accessible anchors; two failures in 154 tests
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was judged to adequately support no discount factor on the HCLPF calculations. Some Cinch
anchors still need to be checked in the MSIV room and aux feeder cabinets 102 and 103.

» Diesel generator cooling water pump casings exceeded 20 foot limit; analysis supported a
HCLPF > 0.3g.

e Marginally anchored cabinets and panels (see page 3.1-1) require additional anchorage.

e Relay chatter - Mercury switch type relays associated with the Cardox system were found to
be a potential seismic systems interaction (i.e., stops fans and closes rollup doors in EDG
rooms). Relays that can potentially impact the emergency diesel generators are being replaced
(see page 3.1-1).

¢ Relay chatter - relays that could potentially impact the availability of the emergency diesel
generators are being tested; if testing does not demonstrate ruggedness, replacement or
procedural changes will be considered (see page 3.1-1).

e CRD/Reactor Internals - NRC has concluded that reactor internals can be screened and CRD
housings can be screened per Table 2-4 of EPRI NP-6041, if there is a lateral support. Since
NMP1 does not have a lateral support, a HCLPF was calculated” to show a value greater
than 0.3g

o Cable Trays - Q-decking and cast iron inserts were noted as requiring further analysis and/or
testing. Supports were analyzed; with one isolated exception (a single run of cable tray in the
turbine building; see Page 3.1-1) they pass the GIP Section 8 rules (screen out at 0.3g)””*™ ™,
A sampling of cast iron rod inserts are being inspected to ensure proper thread engagement.

o Piping - fire water piping was identified as a potential ﬂoodiﬁg systems interaction, having a

system HCLPF generally less than 0.3g. As described in Section 3.1.2.3.1, the fire water
headers and critical areas that could cause flooding were identified and screened out.

The margins assessment of the equipment considered:
e the seismic capacity of the Mequipment itself, exclusive of anchorage, and

e the seismic capacity of the anchorage,

A seismic capacity - in terms of the peak ground acceleration (pga) of the seismic margins
earthquake (SME) - was established for each of these factors. The overall seismic capacity of
each item of equipment is the minimum of the capacities.

Equipment Seismic Capacity

Table 3.1-6 summarizes the equipment assessment. The table lists all of the equipment assessed,
ranked in ascending order of overall seismic capacity; equipment of the same overall seismic
capacity are listed alphabetically by ID. The assessment of IPEEE electrical and mechanical
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equipment was based on the Generic Implementation Procedure'? (GIP), which is the procedure
used for the resolution of USI A-46. The assessment of each item of equipment was documented
on a Screening Evaluation Worksheet (SEWS). The seismic capacity for the equipment is based
on Table 2-4 of NP-6041. For a number of classes of equipment - horizontal pumps is an example
- an equipment that passes a GIP evaluation also satisfies the requirements for the second
earthquake level in Table 2-4. Except for atmospheric storage tanks and equipment supported on
vibration isolators, if an item of equipment passed the GIP evaluation, then it was assigned a
seismic capacity of either of 0.30g pga (first earthquake level), or if Table 2.4 does not require
further evaluation, 0.50g pga (second earthquake level). Note that all classes of equipment, except
passive valves, would require further evaluation to meet the requirements of the third earthquake
level.

Anchorage Seismic Capacity

An anchorage seismic capacity was evaluated for all equipment and is shown in the Anchorage
field in Table 3.1-6, except:

¢ in-line equipment - valves, temperature elements, and dampers,

e equipment whose anchorage capacity is obvnously high (e.g., a small c1rcu1t breaker panel
anchored to an r/c wall with four expansion anchors),

The anchorage calculations followed GIP procedures (Section I1.4.4 and Appendix C of
Reference 14) with the following exceptions:

¢ The SME floor response spectra were used. These are what the GIP calls “realistic, median-
centered”, but the 1.25 factor of conservatism specified in GIP Table 4-3 was not applied.

o The GIP allows the use of 1.5x the ground response spectrum as the floor response spectrum
under certain conditions. This option was not used in these calculations; only the SME floor
response spectra were used (the unfactored ground response spectra was used as the floor
response spectrum for the basement of the reactor building).

e The GIP requires that reduction factors be applied to anchor bolt capacities under certain
conditions. All of these reduction factors were applied, where needed, except for the essential *
relay reduction factor for concrete expansion anchors.

e The GIP requirements for bolt tightness checks were not applied.

NSSS Primary Coolant System
The NSSS primary coolant system was assigned a seismic capacity of 0.50g. Per Table 2-4 of NP-

6041, this equipment can be assigned a seismic capacity equal to the second earthquake level
with no evaluation except for piping with intergranular stress corrosion cracking (IGSCC).

A program that controls the effects of IGSCC in NSSS piping welds is in effect at NMP1. This
program is sufficient to address the IGSCC issue for the Structural Margins Assessment.
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NSSS Supports
The NSSS supports were assigned a seismic capacity of 0.30g. Per Table 2-4 of NP-6041, this

equipment can be assigned a seismic capacity equal to the first earthquake level with no evaluation
if the supports are designed for combined loadings of SSE and pipe break. Per the UFSAR, the
reactor pressure vessel and its supports have been analyzed for seismic loads combined with pipe
rupture loads. ’

Reactor Internals
Generic Letter 88-20 Supplement 5*° removed the evaluation of reactor internals from the scope
of the seismic IPEEE for focused scope plants.

Control rod drive housing and mechanisms
The control rod drive (CRD) housing and mechanisms were assigned a seismic capacity of 0.30g.

Per Table 2-4 of NP-6041, this equipment can be assigned a seismic capacity equal to the first
earthquake level if the control rod drive housing is laterally supported.

The typical longer control rod drive housing cylinders project about 13’ below the bottom of the
reactor vessel. At their bottom, the cylinders are supported in a steel gridwork that is suspended
from steel beams with threaded rods. No documentation was found substantiating that the
gridwork is laterally restrained to the inside wall of the reactor vessel pedestal. Therefore, it was
decided to evaluate the CRD housing for lateral bending due to the cantilever bending
deformation of the CRD housing.

Category I Piping
Category I piping was assigned a seismic capacity of 0.50g. Per Table 2-4 and Appendix A of

NP-6041, piping systems in nuclear power plants have capacities greater than 0.5g, but certain
details need to be investigated by a walkdown.

A piping walkdown was performed. The walkdown criteria followed Section 5 and Appendix A
of EPRINP-6041. Specifically, the walkdown looked for:

threaded or mechanically coupled (Victaulic type) connections

cast iron bodies

inflexible branch lines

long unsupported spans

insufficient “rattle space” and close proximity of valve operators to interferences
“unzipping” of threaded supports

shock isolators

sufficient flexibility of piping across structural joints (between buildings)

The critical portions of the diesel generator cooling water and service water piping were walked
down. Other safety related piping throughout the plant was “walked-by”. Adequate flexibility
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was found at building interfaces. No issues as listed above were identified for safety related
piping.

In the seismic margins assessment (SMA), only seismically designed piping is being relied upon.
Some portions of fire protection piping, non-safety (non-critical) portions of main steam and
service water piping are also considered. All of these systems were walked down to assess their
vulnerability. The fire protection system is judged to fail at relatively low seismic levels due to the
loss of offsite power and the anchorage of the fire pump diesel fuel day tanks. The system is
assigned the same fragility as loss of offsite power.

The critical, thus seismically designed portions, of the main steam and service water piping are
judged rugged and may be screened at 0.5g HCLPF. ECCS piping was chosen as the system for a
detailed walkdown in accordance with NP-6041 requirements. The loop in the SE corner room’
and the loop into the Torus compartment were walked down from end to end. Both systems are
extremely well supported with obvious seismic supports. No anomalies were found.

Some drain lines were observed to have Victualic couplings, but these lines are normally not over
safety-related equipment, nor are they normally full of water.

In conclusion, all seismically designed piping is screened at a 0.5g HCLPF.

HVAC Ducting and Dampers
HVAC ducting and dampers was assigned a seismic capacity of 0.30g. Per Table 2-4 and

Appendix A of NP-6041, HVAC ducting can be assigned a 0.3g seismic capacity pending a walk
down. .

The ductwork throughout the safety-related areas of the plant was walked down and found to be
adequately supported by either threaded rod trapeze supports anchored to embedded strut or light
metal straps anchored by 1/4” diameter concrete expansion anchors. Both support systems are
ductile, and given the light weight of ductwork, anchorage failure was judged not credible.

Cable Trays and Electrical Conduit
The cable and conduit raceway review performed at the NMP1 follows the Generic

Implementation Procedure (GIP). If the raceway system meets the GIP caveats and limited
analytical review (LAR) evaluations, it is screened for the RLE at a 0.30g HCLPF.

The raceway review was performed as specified in GIP Section 8. Raceway systems were
walked-down, checked against the Inclusion Rules and Other Seismic Performance Concerns as
specified in Section 8.2 of the GIP, and examined for seismic spatial interactions with adjacent
equipment and structures. Twelve(12) representative, worst-case raceway supports were selected
and as-built. These supports then received a Limited Analytical Review per GIP Section 8.3 of
the GIP. -
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Seismically Induced Flooding
Seismically induced flooding was evaluated by first assembling a list of potential flooding sources

in the areas of the plant containing IPEEE equipment, then performing a walk down to assess
whether the sources are both significant hazards and seismically vulnerable.

3.1.5 Analysis of Containment Performance

The containment pressure boundary, including structures, piping, valves and penetrations are
included in Table 3.1-1A. These components are expected to have high seismic capacities above
the 0.3g screening value.

The containment penetration screening analysis in the IPE was reviewed. The following
summarizes typical containment isolation valve alignments and the associated seismic capability
scope:

Containment Isolation Alignment Seismic Capability Scope

Closed & no auto open signal penetration, isolation valves, and piping
between valves ¢ and penetration

open - auto closure signal (non-ECCS) same as closed plus isolation valve
actuators, signal, and support systems ©

open - no closure signal (ECCS) or same as closed plus ECCS piping and
closed - auto open signal (ECCS) system pressure

1. A closed system inside or outside containment may provide backup to valve disc rupture.

2. A closed system inside or outside containment may provide backup to isolation valve failure
to close.

3. Operator action as a backup is neglected.

The containment isolation system is normally energized and the loss of electrical support results in
a containment isolation signal. In addition, many normally open isolation valves fail closed on loss
of their actuator support (i.e., instrument air, 125V DC power and nitrogen). Other normally open
paths are associated with closed systems or emergency core cooling and containment systems.
The seismic capability of these closed systems is high as with piping systems above. The following
valve types are included to assure that containment isolation capability is considered in the seismic
capacity assessment:

e MSIV MOVs and AOVs (01-01 through 04) are included and listed in Table 3.1-1B although
they were neglected in the IPE. The high reliability of these valves to close in combination
with additional redundancy (i.e. turbine stop and control valves) and the low probability of
pipe break outside containment allowed these valves to be neglected in the IPE. The IPE was
more interested in having the valves open to utilize the main condenser for heat removal. The
MSIVs are included in the seismic scope because they are expected to have a high seismic
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capacity and this limits the scope of piping and systems outside containment that have to be
considered.

e Emergency condenser steam line isolation MOVs (39-07R through 10R) were included in the
IPE and are included in the seismic scope because they are expected to have a high seismic
capacity and this limits the scope of piping and systems outside containment that have to be
considered (the ECs are not included in the success path because a LOCA is assumed). This
isolation system is separate from the containment isolation system in that it is energize to
actuate with different input signals. These valves, sensors, and relays are included in Table
3.1-1B.

e Drywell equipment and floor drain MOVs and AOVs (83.1-9 through 12) were included in
the IPE and are included here. These MOV are powered by PB167. The relays, sensors, and
power supplies are included in Table 3.1-1B.

e Reactor water cleanup (RWCU) isolation MOVs (33-02R, 33-04 and 33-01R) were not
included in the IPE due to high pressure design and redundancy. These valves are included in
the seismic scope because they are expected to have a high seismic capacity and this limits the
scope of piping and systems outside containment that have to be considered. These valves and
their controls are included in Table 3.1-1B.

The above valves are considered representative relative to assessing the importance of
containment performance. Other paths through the containment tend to be as reliable if not more
reliable. For example, each feedwater penetration has a check valve in series with a remote
manually controlled AC powered MOV. The containment vent & purge penetrations are normally
closed with a fail closed AOV in series with an AC powered MOV. Other penetrations may have
two check valves in series, check valve in series with MOV or AOV, normally closed valve,
and/or a closed piping system.

In addition, penetration configurations and the potential for spatial interactions were considered
during the walkdown.

The containment isolation function was found to be very reliable in the IPE and the same is true
for seismic events as summarized below for each of the above penetration types:

e MSIVs - Isolation failure requires a fail closed AOV in each path to stay open (assuming
emergency AC is unavailable to the MOV and it fails as-is, open) and either piping fails
outside containment or another fail closed valve (i.e., turbine stop and control valves) fails to
close. These scenarios can be shown to be quantitatively very low. :

¢ ECs - Failure of a steam line requires both an AC powered MOV and a DC powered MOV to
fail open, as well as a pipe failure outside containment. Loss of offsite power and DC power
would lead to loss of all support systems to the MOVs. Ifit is assumed that the seismic
capacity of DC power and instrumentation needed to close the DC MOV is high (these
components are included in Table 3.1-1B), the most likely scenario for both MOV failing to
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close should be seismic loss of offsite power and nonseismic failure of DC. Other scenarios
such as nonseismic failure of the diesel and the DC MOV would have similar or lower
frequencies. These scenarios can be shown to be quantitatively very low.

Failure of an EC condensate return line requires a check valve failure and an AQV (fails open
and requires air to close) failure, as well as a pipe failure outside containment. Since
instrument air is not being evaluated, it is assumed that the AOV can not be closed. Even if
only the check valve is considered, these scenarios can be shown to be quantitatively very low.

Drywell Drains - These lines require failure of two valves; a fail-as-is MOV and a fail closed
AOV. Again, these scenarios can be shown to be quantitatively very low.

RWCU - Two fail-as-is MOVs in the suction path are more likely to be open due to a station
blackout versus the discharge path that has a fail-as-is MOV and a check valve in series. Still,
the piping system must fail outside containment. This could be the dominant path for
containment isolation failure since the RWCU piping system outside containment was not
included in the scope.

Similar arguments can be made for other penetrations such as feedwater and containment vent &
purge. Based on the above, containment isolation failure is considered unlikely.

The potential for causing a LOCA outside containment is also unlikely as long as the containment
isolation function is seismically rugged (i.e., MSIV closure, EC isolation, feedwater check valves
and associated piping). The potential for causing a seismic caused interfacing systems LOCA was
also considered from.the IPE. The following summarizes the conclusions:

The shutdown cooling system is normally isolated by double isolation valves and the system
piping is designed for 1200 psig, therefore the potential for a LOCA outside containment
through this system is judged unlikely. Even spurious operation of MOVs due to relay chatter
is judged unlikely to result in a LOCA due to piping design.

Reactor water cleanup, ECs, and MSIVs are included in the containment isolation scope.
The core spray injection paths are also unlikely to lead to a LOCA outside containment
because there is a normally closed MOV and check valve in each potential path. Even

spurious operation of a MOV due to relay chatter is judged unlikely to result ina LOCA due
to the check valve.
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Table3.1-1A
Passive Structures, Systems, & Components

Primary containment

- drywell & pressure suppression structures (torus)
- downcomer vent pipes & structures

- vacuum breaker line AOVs (68-08, 09 & 10)

- vacuum breaker lines

- vacuum breaker check valves (68-01 through 07)
- penetrations including piping

Reactor vessel and supports

Reactor coolant pressure boundary

- reactor recirculation pumps & supports

- main steam & feedwater piping

- recirc loop piping

- safety relief valves

- main steam isolation valves

- feedwater isolation valves

- relief valve piping to the suppression pool
- relief valve tail pipe vacuum breakers

- connecting piping to ECCS

Reactor internals
CRD housing, supports & HCUs
Instrument lines including reference leg condensing pots (part of NSSS)

Secondary containment structures
- Reactor building

- spent fuel pool

- block walls

Turbine Building

- Battery Rooms

- Emergency Diesel & Board Rooms
- Control Room

- Relay Room

- Main Steam Tunnel

- block walls
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Table 3.1-1A
Passive Structures, Systems, & Components

Screen & Pump House including block walls, intake and discharge tunnels, piping & gates
Pipe Tunnels

Electrical Tunnels

Safety piping outside containment
Non-safety piping outside containment
Fire Water piping

Valves (pressure boundary)

Check Valves

Cable trays

Fuses

Main control panels & ceiling
Expansion join£s

Switches

Current Transformers

Potential Transformers

Plant Stack (potential to fall on diesel & other important equipment) .
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Table 3.1-1B Active Components

System' | Primary Component ID | Description / Function | Comp Type [Cabinet [Class {Bldg |Elev. |Room

AC 1816 Aux Control Room Cabinet 1516 cabinet 1816 A-46 TB 261 ACR

AC 1817 Aux Control Room Cabinet 1517 cabinet 1817 A-46 T 261 ACR

AC 1852 Aux Control Room Cabinet 1552 cabinet 1552 A-46 TB 261 ACR

AC 1856 Aux Control Room Cabinet 1556 cabinet 1556 A-46 TB 261 ACR

AC 1859 Aux Control Room Cabinet 1559 cabinet 1859 A46 TB 261 ACR

AC 1860 Aux Control Room Cabinet 1560 cabinet 1860 A6 TB 261 ACR

AC 1862 Aux Control Room Cabinet 1562 * cabinet 1562 A-46 TB 261 ACR

AC 1863 Aux Control Room Cabinet 1563 cabinet 1863 A-46 TB 261 ACR

AC 1564 Aux Control Room Cabinet 1564 cabinet 1864 A-46 TB 261 ACR

AC 1865 Aux Control Room Cabinet 1565 cabinet 1865 A-46 TB 261 ACR

AC 1873 Aux Control Room Cabinet 1573 cabinet 1873 A-46 TB 261 ACR

AC 1874 Aux Control Room Cabinet 1574 cabinet 1874 A-46 TB 261 ACR

AC 1875 Aux Control Room Cabinet 1575 cabinet 1875 A-46 TB 261 ACR

AC ATSA Analog Trip System A cabinet ATSA A6 RB 28t NS$

AC ATSB Anzslog Trip System B cabinet ATSB A-46 RB 281 N5

AC ATSC Analog Trip System C cabinet ATSC A-46 RB 281 KI1

AC ATSD Analog Trip System D cabinet ATSD A-46 RB 281 KI1

AC BKRRI012 Breaker - supply to PB102 trans 101S breaker R1012 IPEEE T 277 A7

AC BKRR1013 Breaker - supply to PB103 trans 101N breaker R1013 IPEEE B 277 A4

AC BKR R1020 DG neutral breaker breaker DG102 A46/C TB 261 DGI102RM
AC BKR R1021 Breaker - PB102 to 4KV/600V trans breaker PB102 A-46/C TB 261 DI8

AC BKR R1022 DG breaker breaker PB103 A-46/C TB 261 EI8

AC BKR R1030 DG neutral breaker breaker DG103 A-46/C TB 261 DG103RM
AC BKR R1032 DG breaker breaker ° PB103 A-46/C TB 261 Ei8

AC BKR R1043 Breaker - 4KV/600V trans to PB16B breaker PB16 A-46/C RB 281 14

AC CAB #23091-B Electrical Cabinet cabinet CAB #23091-B  A-46 RB 237 Ms6

AC CAB #23093-B Electrical Cabinet cabinet CAB#23093-B  A-46 RB 237 Ms6

AC CARDOX CAB DG 102 CARDOX Cabinet DG 102 Room cabinet CARDOX IPEEE TB 261 DG102RM
AC CARDOX CAB DG 103 CARDOX Cabinet DG 103 Room cabinet CARDOX IPEEE TB 261 DG103RM
AC CP161 Control Panel 161 corttro panel CP161 A-46 TB 261 A8

AC CP171 Control Panel 171 control panel CP171 A-46 TB 261 All

AC DC102 DG 102 DC Control Panel DC control panel DC102 A-46 TB 261 DG102RM
AC DC103 DG 103 DC Control Panel DC control panel DC103 A-46 TB 261 DGI103RM
AC DE102 DG 102 Enéine Control Panel eng control panel DE102 A-46 TB 261 DG102RM
AC DE103 DG 103 Engine Control Panel eng control panel DE103 A-46 TB 261 DG103RM
AC DG102 Diesel generator 102 diesel cngindge\n DG102 A-46 T 261 DG102RM
AC DG103 Diesel generator 103 diesel engine/gen DG103 A6 TB 261 DG103RM
AC FN 209-03 DG 102 - Room Exhaust Fan fan none IPEEE TB 261 DG102RM
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Table 3.1-1B Active Components

System |Primary Component ID | Description / Function | Comp Type [ Cabinet |Class [Bldg |Elev. [Room

AC FN 209-04 DG 102 - Room Exhaust Fan fan none IPEEE TB 261 DGI102RM
AC FN 209-05 DG 103 - Room Exhaust Fan fan none IPEEE TB 261 DGI103RM
AC FN 209-06 DG 103 - Room Exhaust Fan fan none IPEEE TB 261 DGI103RM
AC LS L$S2-56-DG102 fevel switch F.O day tank Jevel switch DG102 A-46/C TB 261 DGI02RM
AC LS LSS2-56-DG102 level switch F.O day tank fevel switch DG102 A46/C TB 261 DGI102RM
AC LS LSS2-56-DG103 level switch F.O day tank fevel switch DG103 A-A46/C TB 261 DG103RM
AC LS LSS2-56-DG103 level switch F.O day tank level switch DG103 A-46/C TB 261 DGI103RM
AC PB102 Power board 102 elec bus PB102 A-46 TB 261 DI8

AC PB103 Power board 103 clecbus PB103 A46 TB 261 EI8

AC PB161B Power board 161B elec bus PB161B A-46 RB 261 M4

AC PB16B . Power board 16B elecbus PB16 A46 RB 281 L4

AC PB171B Power board 171B elecbus PB171B A-46 RB 261 MIl2

AC PB17B Power board 17B elecbus PB17 A46 RB 281 Qlo

AC PMP 79-53-DG102 DG102 raw water cooling pump pump none A-46 T 261 DGI102RM
AC PMP 79-54-DG103 DG103 raw water cooling pump pump none A46 T™B 261 DG103RM
AC PMP 79-43-DG102 DG102 engine cooling water pump pump DG102 A-46/C ™ 261 DGI102RM
AC PMP 79-44-DG102 DG102 engine cooling water pump pump DG102 A46/C TB 261 DGI102RM
AC PMP 79-45-DG103 DG103 engine cooling water pump pump DG103 A-46/C ™ 261 DGIO3RM
AC PMP 79-46-DG103 DG103 engine cooling water pump pump DG103 A-46/C TB 261 DGI103RM
AC PMP 82-40-DG102 fuel oil transfer pump DG102 pump none IPEEE TB 261 DGI102RM
AC PMP 82-41.DG103 * fuel oil transfer pump DG103 pump * none IPEEE TB 261 DGI103RM
AC PMP F.O. BPMP-DG103+B354 600V fisel booster pump pump DG103 A-46/C TB 261 DGI103RM
AC PMP F.O. BPMP-DG102+B355 600V fuel booster pump pump DG102 A-46/C TB 261 DG102RM
AC PMP F.0.-DG102 fuel oil pump pump DG102 A46/C TB 261 DGI102RM
AC PMPF.0.-DG103 fuel oil pump pump DG103 A46/C TB 261 DGI103RM
AC PNLE Main Control Room Panel E control room panel PNLE A-46 T™B 277 CR

AC PNLF Main Contro! Room Panel F control room panel PNLF A46 TB 277 CR

AC PNLG Main Control Room Panel G control room panel PNLG A46 TB 277 CR

AC PNLK Main Cotrol Room Panel K control room panel PNLK A-46 T™B 277 CR

AC PNLL Main Control Room Panel L control room panel PNLL A46 TB 277 CR

AC PNLM Main Control Room Panel M control room panel PNLM A-46 ™ 277 CR

AC BKR R1031 Breaker - PB103 to 4KV/600V trans breaker PB103 A46/C TB 261 EI8

AC BKR R1053 Breaker - 4KV/600V trans to PB17B breaker PB17 A46/C RB 281 Qlo

AC REG DG102 DG voltage regulator voltage reg DC102 A46/C T™B 261 DGI102RM
AC REG DG103 DG voltage regulator voltage reg DC103 A46/C T™B 261 DGI103RM
AC RLY 12X-DE102 stop relay relay DE102 A46/C TB 261 DGI102RM
AC RLY 12X-DE103 stop relay relay DE103 A46/C T™B 261 DGI103RM
AC RLY 14-1X-DE102 DG 102 start relay relay DE102 A-46/C TB 261 DGI102RM
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AC RLY 14-1X-DE103 DG 103 start relay relay DE103 A-46/C T 261 DGI103RM
AC RLY 14-2X-DE102 DG 102 aux relay relay DE102 A-46/C TB 261 DG102RM
AC RLY 14-2X-DE103 DG 103 start relay relay DE103 A-46/C TB 261 DGI103RM
AC RLY 18-DE102 DG 102 start relay relay DE102 A-46/C TB 261 DG102RM
AC RLY 18-DEI103 DG 103 start relay relay DE103 A-46/C TB 261 DGIO3RM
AC RLY 18X-DE102 DG 102 time delay relay TDPU 2 min relay DE102 A46/C TB 261 DGI102RM
AC RLY 18X-DE103 DG 103 time delay relay TDPU 2 min relay DE103 A46/C TB 261 DGI03RM
AC RLY 2-1-DE102 DG time delay relay TDDO 98 sec relay DE102 A46/C TB 261 DGI102RM
AC RLY 2-1-DE103 DG time delay relay TDDO 98 sec relay DE103 A46/C TB 261 DGI103RM
AC RLY 2-2-DE102 DG time delay relay TDPU § sec relay DE102 A46/C TB 261 DGI102RM
AC RLY 2-2-DE103 DG time delay relay TDPU § sec relay DE103 A46/C TB 261 DGI103RM
AC RLY 2-3.DE102 DG time delay relay TDPU 45 sec relay DE102 AA46/C TB 261 DG102RM
AC RLY 2.3-DE103 DG time delay relay TDPU 45 sec relay DE103 A46/C TB 261 DG103RM
AC RLY 2-4-DE102 DG time delay relay TDDO 45 sec relay DE102 A46/C TB 261 DGI102RM
AC RLY 24-DE103 DG time delay relay TDDO 45 sec relay DE103 A-46/C TB 261 DGI103RM
AC RLY 27-1-PB102 under voltage sensing relay relay PB102 A46/C T™B 261 Di8

AC RLY 27-1-PB103 under voltage sensing relay relay PB103 A-46/C TB 261 EI8

AC RLY 27-1A-PB102 under voltage sensing relay relay PB102 A-46/C T™B 261 DI8

AC RLY 27-1A-PB103 under voltage sensing relay relay PB103 A-46/C TB 261 EI8

AC RLY 27-1AX-PB102 under voltage sensingrelay -~ relay PB102 A-46/C T™B 261 Di8

AC RLY 27-1AX-PB103 under voltage sensing relay * relay PB103 A-46/C TB 261 " EI8

AC RLY 27-1X-PB102 under voltage sensing relay relay PBI102 A46/C TB 261 DI8

AC RLY 27-1X-PB103 under voltage sensing relay relay PB103 A-46/C TB 261 EI8

AC RLY 27-2.DC102 DG 102 control circuit undervoltage relay relay DC102 A46/C TB 261 DGI102RM
AC RLY 27-2-DC103 DG 103 control circuit undervoltage relay relay DC103 A-46/C T8 261 DGI103RM
AC RLY 27-2-PB102 under voltage sensing relay relay PB102 A46/C TB 261 DI8

AC RLY 27-2-PB103 under voltage sensing relay relay PB103 A46/C TB 261 EI8

AC RLY 27-2A-PB102 under voltage sensing relay relay PB102 A46/C T 261 DI8

AC RLY 27-2A-PB103 under voltage sensing relay relay PB103 A46/C TB 261 EI8

AC RLY 27-2AX-PB102 under voltage sensing relay relay PB102 A46/C ™ 261 DI8

AC RLY 27-2AX-PB103 under voltage sensing relay relay PB103 A-46/C TB 261 EI8

AC RLY 27-2X-PB102 under voltage sensing relay relay PB102 A-46/C TB 261 DI8

AC RLY 27-2X-PB103 under voltage sensing relay relay PB103 A-46/C TB 261 EI8

AC RLY 27-3-PB102 under voltage sensing relay relay PB102 A-46/C TB 261 DI8

AC RLY 27-3-PB103 under voltage sensing relay relay PB103 A46/C TB 261 EI8

AC RLY 27-3A-PB102 under voltage sensing relay relay PB102 A-46/C TB 261 Di18

AC RLY 27-3A-PB103 under voltage sensing relay relay PB103 A46/C TB 261 EI8

AC RLY 27-3AX-PB102 under voltage sensing relay relay PB102 A-46/C T 261 Di8
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AC RLY 27-3AX-PB103 under voltage sensing relay relay PB103 A-46/C TB 261 EI8

AC RLY 27-3X-PB102 under voltage sensing relay relay PB102 A-46/C TB 261 DI8

AC RLY 27-3X-PB103 under voltage sensing relay relay PB103 A-46/C TB 261 EI8

AC RLY 27X1-PB102 loss of voltage or degaded voltage relay PB102 A46/C TB 261 D18

AC RLY 27X1-PB103 loss of voltage or degaded voltage relay PB103- A-46/C TB 261 EI8

AC RLY 27X2-PB102 loss of voltage or degaded voltage relay PB102 A46/C TB 261 DI

AC RLY 27X2-PB103 loss of voltage or degaded voltage ° relay ) PB103 A-46/C ™ 261 EI8

AC RLY 3.DC102 DG 102 start relay relay DC102 A-46/C TB 261 DGI102RM
AC RLY 3-DC103 DG 103 start relay relay DC103 A-46/C TB 261 DGI103RM
AC RLY 31D-2X-DC102 DG 102 field flash relay relay : DC102 A-46/C TB 261 DGI102RM
AC RLY 31D-2X-DC103 DG 103 field flash relay relay DC103 A-46/C TB 261 DG103RM
AC RLY 31D-DC102 DG 102 ficld flash relay relay DC102 A-46/C TB 261 DG102RM
AC RLY 31D-DC103 DG 103 ficld flash relay relay DC103 A-46/C TB 261 DG103RM
AC RLY 31D-X-DC102 DG 102 field flash relay relay DC102 A46/C TB 261 DG102RM
AC RLY 31D-X-DC103 DG 103 ficld flash relay relay DC103 A-46/C TB 261 DG103RM
AC RLY 31D-X-DG102 voltage sensitive relay relay DC102 A-46/C TB 261 DG102RM
AC RLY 31D-X-DG103 voltage sensitive relay relay DCI103 A46/C TB 261 DGI103RM
AC RLY 38D-X-DE102 stop relay relay DEl102 A-46/C TB 261 DG102RM
AC RLY 38D-X-DE103 stop relay relay DE103 A-46/C TB 261 DGI103RM
AC RLY 3A-DC102 DG 102 aux relay relay DC102 A-46/C TB 261 DGI102RM
AC RLY 3A-DC103 DG 103 start relay relay DC103 A-46/C TB 261 DG103RM
AC RLY 3D-DE102 stop relay relay DEI102 A-46/C TB 261 DGI102RM
AC RLY 3D-DE103 stop relay relay DE103 A-46/C TB 261 DGI103RM
AC RLY 42-1-DE102 DG 102 start relay relay DE102 A46/C TB 261 DG102RM
AC RLY 42-1-DE103 DG 103 start relay relay DE103 A46/C _ TB 261 DGI03RM
AC RLY 42-2-DE102 DG 102 aux relay relay DEI102 A-46/C TB 261 DG102RM
AC RLY 42-2.DE103 DG 103 aux relay relay DE103 A-46/C TB 261 DGI103RM
AC RLY 48-DE102 DG 102 aux relay relay DEI102 A-46/C TB 261 DGI102RM
AC RLY 48-DE103 DG 103 aux relay relay DEI103 A46/C TB 261 DGI03RM
AC RLY 48A-DE102 DG 102 aux relay relay DEI102 A46/C TB 261 DGI102RM
AC RLY 48A-DE103 DG 103 aux relay relay DE103 A-46/C TB 261 DGI103RM
AC RLY 48X-DE102 DG start relay TDPU 2 sec relay DE102 A46/C TB 261 DGI102RM
AC RLY 48X-DE103 DG start relay TDPU 2 sec relay DE103 * A-46/C TB 261 DGI103RM
AC RLY 52W-DC102 DG 102 aux relay relay DC102 A46/C TB 261 DGI102RM
AC RLY 52W-DC103 DG 103 2ux relay relay DC103 A-46/C TB 261 DGI103RM
AC RLY 53D-DC102 DG 102 aux relay relay DC102 A-46/C TB 261 DGI102RM
AC RLY 53D-DCI103 DG 103 aux relay relay DC103 A46/C TB 261 DGI103RM
AC RLY 53D-X-DC102 DG 102 aux relay relay DC102 A-46/C TB 261 DG102RM
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AC RLY 53D-X-DC103 DG 103 aux relay A-46/C TB 261 DGI103RM
AC RLY SD-DE102 stop relay A-46/C TB 261 DGI102RM
AC RLY 5D-DE103 stop relay A46/C TB 261 DG 103 RM
AC RLY SDE-DE102 emergency stop relay A46/C TB 261 DGI02RM
AC RLY SDE-DE103 emergency stop relay A46/C TB 261 DGI103RM
AC RLY 65-DE102 DG 102 auxrelay A-46/C TB 261 DGI102RM
AC RLY 65-DE103 DG 103 auxrelay A-46/C T 261 DGI103RM
AC RLY 65X-DE102 DG 102 auxrelay A-46/C TB 261 DGI02RM
AC RLY 65X-DE103 DG 103 aux relay A-46/C T 261 DGI103RM
AC RLY 71X-H DE102 DG 102 aux relay A46/C ™ 261 DG102RM
AC RLY 71X-H DE103 DG 103 aux relay A-46/C TB 261 DGI103RM
AC RLY 71X-L DE102 DG 102 auxrelay A-46/C T 261 DG102RM
AC RLY 71X-L DE103 DG 103 auxrelay * A-46/C TB 261 DGI103RM
AC RLY 74A10 Contactor for DG 103 Room Exhaust Fan IPEEE TB 261 DGI103RM
AC RLY 74A9 Contactor for DG 102 Room Exhaust Fan IPEEE TB 261 DGI102RM
AC RLY 86-16-PB102 PB16 lockout relay A-46/C T 277 CR

AC RLY 86-16-PB103 _PBI16 lockout relay A-46/C TB 277 CR

AC SOL 20D-DG102 _ air start solenoid A-46 TB 261 DGI102RM
AC SOL 20D-DG103 air start solenoid A46 TB 261 DGI103RM
AC sscl Shutdown Supervisory Cabinet 1 cabinet A46 RB 281 KS

AC SsC2 N Shutdown Supervisory Cabinet 2 cabinet A-46 RB 281 Kl

AC TNK 82-43 DG 103 Fuel Oil Storage Tank tank IPEEE NA NA NA

AC TNK 82-44 DG 102 Fuel Oil Storage Tank tank IPEEE NA° NA NA

AC TNK 8292 DG 103 Fuel Oil Storage Day Tank tank IPEEE TB 261 DGI103RM
AC TNK 82-96 DG 102 Fuel Oil Storage Day Tank tank IPEEE TB 261 DGI102RM
AC TNK 96-04 DG 102 - Air Start Tank tank IPEEE TB 261 DGI102RM
AC TNK 96-05 DG 102 - Air Start Tank tank IPEEE TB 261 DG102RM
AC TNK 9606 DG 102 - Air Start Tank tank IPEEE TB 261 DG102RM
AC TNK 96-07 DG 102 - Air Start Tank tank IPEEE TB 261 DG102RM
AC TNK 9608 DG 102 - Air Start Tank tank IPEEE TB 261 DGI102RM
AC TNK 96-31 DG 103 - Air Start Tank tank IPEEE TB 261 DGI103RM
AC TNK 96-32 DG 103 - Air Start Tank tank IPEEE TB 261 DGI03RM
AC TNK 96-33 DG 103 - Air Start Tank tank IPEEE TB 261 DG103RM
AC TNK 96-34 DG 103 - Air Start Tank tank IPEEE T™B 261 DGI103RM
AC TNK 96-35 DG 103 - Air Start Tank tank IPEEE TB 261 DGI103RM
AC XF AHTR DG102 amfr for volt reg DG102 transformer A-46/C TB 261 DGI02RM
AC XF AHTR DG103 xmfr for volt reg DG102 transfi A-46/C TB 261 DGI103RM
AC XF EXCITER DG102 exciter 120/208 V xfinr transfc A<46/C T 261 DGI102RM
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AC XF EXCITER DG103 exciter 120/208 V xfinr transformer DG103 A-46/C TB 261 DGI103RM
AC XF ISOL XMFR DG102 isolation xmfr for volt adjust transformer DG102 A46/C TB 261 DGI102RM
AC XF ISOL XMFR DG103 isolation xmfr for volt adjust transformer DG103 A-46/C TB 261 DGI103RM
AC XF XFMR T-17B Trans - 4KV/600V from PB103 to PB17B power xmfr PB17 A46/C RB 281 QIO

AC XFXMFR T-16B Trans - 4KV/600V from PB102 to PB16B power xmfr PB16 A46/C RB 281 14

AC ZS 14-1-DG102 engine speed switch closes @ 200 rpm speed switch DG102 A-46/C TB 261 DGI102RM
AC 28 14-1-DG103 engine speed switch closes @ 200 rpm speed switch DG103 A-46/C TB 261 DGI103RM
AC 28 14-2-DG102 engine speed switch closes @ 750 rpm speed switch DG102 A-46/C TB 261 DG102RM
AC 28 14-2-DG103 engine speed switch closes @ 750 rpm speed switch DG103 AA46/C TB 261 DGI103RM
AC Roll Door - DG102 DG 102 Rm roll door & motor door & motor none IPEEE T 261 DG102RM
AC Roll Door - DG103 DG 103 Rm roll door & motor door & motor none IPEEE T 261 DGI103RM
AC CAB #19720-T DG 102 Rm fan & roll door control cabinet CAB#19720-T  IPEEE TB 261 DGI102RM
AC CAB #19720-S DG 103 Rm fan & roll door control cabinet CAB #19720-S IPEEE TB 261 DG103RM
AC CAB #22445-A DG 102 Rm roll door controller cabinet CAB #22445-A  IPEEE TB 261 DG102RM
AC CAB #22445-.B DG 103 Rm roll door controller cabinet CAB#22445-B  IPEEE TB 261 DGI103RM
ADS CS CsS-0-111 manual RV actuation (01-102A) control switch PNLF A46/C ™ 277 CR

ADS CSCS-0-112 manual RV actuation (01-102B) control switch PNLF A-46/C TB 277 CR

ADS CSCS-0-113 manual RV actuation (01-102E) control switch PNLF A-46/C ™ 277 CR

ADS CS CS-0-121 manual RV actuation (01-102C) control switch PNLF A-46/C ™ 277 CR

ADS CS CS-0-121-F manual RV actuation (01-102D) control switch PNLF A-46/C B 277 CR

ADS €S CS-0-123.F manual RV actuation (01-102F) control switch PNLF A46/C ™ 277 CR

ADS DPT 36-05A Lo-Lo-Lo vessel level xmtr delta P transmiitter inst rack west IPEEE RB 281 WINSTRM
ADS DPT 36-05B Lo-Lo-Lo vessel level xmtr delta P transmitter inst rack west IPEEE RB 281 WINSTRM
ADS DPT 36-05C Lo-Lo-Lo vessel level xmtr delta P transmitter inst rack east IPEEE RB 284 EINSTRM
ADS DPT 36-05D Lo-Lo-Lo vessel fevel xmtr delta P transmitter inst rack cast IPEEE RB 284 EINSTRM
ADS RLY 11K21-M Lo-Lo-Lo vessel level channel 11-1 relay PNLM A-46/C ™ 277 CR

ADS RLY 11K22-M Lo-Lo-Lo vessel level channel 12-1 relay PNLM A-46/C TB 277 CR

ADS RLY 12K21-M Lo-Lo-Lo vessel level channel 11.2 relay PNLM A46/C TB 277 CR

ADS RLY 12K22-M Lo-Lo-Lo vessel level channel 12-2 relay PNL M A46/C TB 277 CR

ADS RLY 16K207-1559 ADS auto actuation channel 11-2 relay 1859 A46/C TB 261 ACR

ADS RLY 16K208-1560 ADS auto actuation channel 12-2 relay 1560 A-46/C TB 261 ACR

ADS RLY 2-1-1859 ADS timing relay channel 11-1 TDDO relay 1859 A-46/C TB 261 ACR

ADS RLY 2-2-1560 ADS timing relay channel 12-2 TDDO relay 1860 A46/C TB 261 ACR

ADS RLY 21A-8SC1 confirmatory logic channel 11 relay §sC1 A-46/C RB 281 K5

ADS RLY 21B-SSC2 confirmatory logic channel 12 relay SsC2 AA46/C RB 281 Kl

ADS RLY 4-111-JB11 manual RV actuation (01-102A) relay CAB #23091-B  A-46/C RB 237 Msé6

ADS RLY 4-112-JB11 manual RV actuation (01-102B) relay CAB#23091-B  A46/C RB 237 M6

ADS RLY 4-113-1B11 manual RV actuation (01-102E) relay CAB#23091-B  A-46/C RB 237 Ms
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ADS RLY 4-121-JB12 manual RV actuation (01-102C) relay CAB #23093-B A-46/C RB 237 NIO

ADS RLY 4-122-1B12 manual RV actuation (01-102D) rclay CAB #23093-B A-46/C RB 237 NI0

ADS RLY 4-123-JB12 manual RV actuation (01-102F) relay CAB #23093-B A-46/C RB 237 NI0o

ADS RLY R23A-SSC1 manual RV reset (01-102B) relay §SC1 A46/C RB 281 K5~

ADS RLY R23A-SSC1 manual RV reset (01-102E) relay SscCi A46/C RB 281 KS

ADS RLY R23A-SSC1 manual RV resct (01-102A) relay SSCt A46/C RB 281 KS

ADS RLY R23D-SSC2 manual RV reset (01-102C) relay §sC2 A-46/C RB 281 KiIl

ADS RLY R23D-SSC2 manual RV reset (01-102D) relay ssC2 A-46/C RB 281 KIll

ADS RLY R23D-SSC2 manual RV reset (01-102F) relay ssc2 A-46/C RB 281 KI1

ADS RLY-11K21A-ATS A Lo-Lo-Lo vessel level channel 11-1 relay ATS A A-46/C RB 281 NS5

ADS RLY-11K22A-ATSC Lo-Lo-Lo vessel level channel 11-2 relay ATSC A-46/C RB 281 KN

ADS RLY-11K25A-ATS A hi drywell pressure channel 11-1 relay ATS A A46/C RB 281 NS

ADS RLY-11K26A-ATS C hi drywell pressure channel 11-2 relay ATSC A-46/C RB 281 Kl

ADS RLY-12K21A-ATS D Lo-Lo-Lo vessel level channel 12-2 relay ATSD A46/C RB 281 Kl

ADS RLY-12K22A-ATS B Lo-Lo-Lo vessel level channel 12-1 relay ATSB A-46/C RB 281 N5

ADS RLY-12K25A-ATS D hi drywell pressure channel 12-2 relay ATSD A46/C RB 281 Kl

ADS RLY-12K26A-ATS B hi drywell pressure channel 12-1 relay ATSB A46/C RB 281 NS$

ADS RLY-K16A-ATS A Lo-Lo-Lo vessel level channel 11-1 rclay ATSA A46/C RB 281 NS5

ADS RLY-K16B-ATS B Lo-Lo-Lo vessel level channel 12-1 relay ATSB A-46/C RB 281 NS

ADS RLY-K16C-ATSC Lo-Lo-Lo vessel level channe] 11.2 relay ATSC A-46/C RB 281 K11

ADS RLY-K16D-ATS D Lo-Lo-Lo vessel leve] channel 12-2 relay ATSD A-46/C RB 281 KI1

ADS SOL 20-111 manual RV actuation (01-102A) solenoid at valve A-46 DW 259 220AZ
ADS SOL 20-112 manual RV actuation (01-102B) solenoid at valve A6 DW 259 220AZ
ADS SOL 20-113 manual RV actuation (01-102E) solenoid at valve A-46 DW 259 220AzZ
ADS SOL 20-121 manual RV actuation (01-102C) solenoid at valve A6 DW 259 170AZ
ADS SOL 20-122 manual RV actuation (01-102D) solenoid at valve A6 DW 259 170AZ
ADS SOL 20-123 manual RV actuation (01-102F) solenoid at valve A-46 DW 259 170AZ
ADS VLV 01-102A power assisted relief valve ERV RV A46 DW 259 220AZ
ADS VLV 01-102B power assisted relief valve ERV RV A-46 DW 259 220AzZ
ADS VLV 01-102C power assisted relief valve ERV RV A6 DW 259 170AZ
ADS VLV 01-102D power assisted relief valve ERV RV A6 DW 259 170AZ
ADS VLV 01-102E power assisted relief valve ERV RV A4s6 DW 259 220AZ
ADS VLV 01-102F power assisted relief valve ERV RV A6 DW 259 170AZ
CNTRL NINST RM RACK Rack - North Instrument Room rack NIRRACK A-46 RB 281 NINSTRM
CNTRL APRM 11 averaging module sig processor PNLE A-46/C ™ 277 CR
CNTRL DPT 36-03A H/L level transmitter column 11 delta P transmitter inst rack west A-46 RB 281 WINSTRM
CNTRL DPT 36-03D H/L level transmitter column 12 transmitter inst rack cast A~46 RB 284 EINSTRM
CNTRL DPT 36-05C Lo Lo-Lo level xmtr column 12 transmitter inst rack east IPEEE RB 284 EINSTRM

3.1-54







Table 3.1-1B Active Components

System | Primary Component ID | Description / Function | Comp Type |Cabinet [Class |Bidg |Elev. |Room
CNTRL DPT XMTR LT 36-24A Core range level xamtr column 11 transmitter inst rack north IPEEE RB 237 NINSTRM
CNTRL DPT XMTR LT 36-24B Core range level xmtr column 12 transmitter inst rack north IPEEE RB 237 NINSTRM
CNTRL E INST RM RACK Rack - East Instrument Room rack EIRRACK A-46 RB 281 EINSTRM
CNTRL IND APRM neutron flux indicator panel indicator PNLG A-46/C TB 277 CR
CNTRL IND L136-09 H/L level indicator column 11 panel indicator PNLF A-46/C ™ 277 CR

CNTRL IND L136-10 H/L level indicator column 12 panel indicator PNLF A46/C TB 277 CR

CNTRL IND L136-19 Lo-Lo-Lo level indicator colunm 12 panel indicator PNLF A46/C ™ 277 CR

CNTRL IND L136-20 Lo-Lo-Lo level indicator column 11 panel indicator PNLF A46/C T™B 277 CR

CNTRL IND L13643 Core range level indicator panel indicator PNLF A-46/C B 277 CR

CNTRL IND L136-44 Core range level indicator panel indicator PNLF A46/C T™ 277 CR

CNTRL IND LI-58-05A torus pool level indicator panel indicator PNLK A-46/C ™ 277 CR

CNTRL IND P1201.2483A Drywell pressure Indicator panel indicator PNLL A46/C T 277 CR

CNTRL IND P1201.2-484A Drywell pressure Indicator panel indicator PNLL AH46/C T 277 CR

CNTRL IND PI36-31A RPV pressure indicator column 11 panel indicator PNLF A-46/C ™ 277 CR

CNTRL IND P13632A RPV pressure indicator column 12 panel indicator PNLF AA46/C ™ 277 CR

CNTRL IND T1-201.2-519 torus pool temperature indicator panel indicator PNLK A46/C ™ 277 CR

CNTRL LT 5805 torus pool level Tevel xmtr local IPEEE RB 198 SECORNR
CNTRL NM LPRM-28-49 neutron monitor ion chamber local IPEEE bw

CNTRL PT 201.2-483 Drywell pressure transmitter press xmtr inst rack west IPEEE RB 281 WINSTRM
CNTRL PT 36-31 RPV pressure xmtr column 11 press xmtr inst rack west IPEEE RB 281 WINSTRM
CNTRL PT 3632 RPV pressure xmtr column 12 transmitter *inst rack cast A6 RB 284 EINSTRM
CNTRL PT XMTR 201.2-484 Drywell pressure transmitter transmitter none IPEEE DW

CNTRL TT TE-201.2491 torus pool temperature temp xmtr Tocal A-46 TRS 198 AZ72
CNTRL W INST RM RACK Rack - West Instrument Room rack WIR RACK A4S | RB 281 WINSTRM
Cs 81-05 Pump 121 filter filter none IPEEE RB 198 SECORNR
CS 8106 Pump 122 filter filter none IPEEE RB 198 SECORNR
Cs 81-11 PSV - pump recirc 12 relief vlv none A-46 RB 237 SECORNR
Cs 81207 Pump 121 motor cooler heat exch none IPEEE RB 198 SECORNR
Ccs 81-208 Pump 122 motor cooler heat exch none IPEEE RB 198 SECORNR
Cs 81-209 Pump 111 motor cooler heat exch none IPEEE RB 198 SWCORNR
Cs 81-210 Pump 112 motor cooler heat exch none IPEEE RB 198 SWCORNR
Cs 81-28 Pump 111 filter filter none IPEEE RB 198 SWCORNR
(& 81-26 Pump 112 filter filter none IPEEE RB 198 SWCORNR
Cs 8131 PSV - pump recirc 11 relief viv none A-46 RB 237 SWCORNR
Cs 81-53 PCV - pump 111 cooling pressreg viv none A6 RB 198 SWCORNR
cs 81-54 PCV - pump 112 cooling press reg viv none A6 RB 198 SWCORNR
CS 81-55 PCV - pump 121 cooling pressreg viv nonc A6 RB 198 SECORNR
(& 81-56 PCV - pump 122 cooling pressreg viv none A-46 RB 198 SECORNR
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Cs BKR 81-03-PB102 core spray pump 121 4KV breaker PB102 A46/C T 261 DI8

Cs BKR 81-04-PB103 core spray pump 122 4KV breaker PB103 A-46/C TB 261 EI8

Cs BKR 81-23-PB102 core spray pump 111 4KV breaker PB102 A-46/C ™ 261 D18

Cs BKR 81-24-PB103 core spray pump 112 . 4KV breaker PB103 AA46/C TB 261 EI8

Cs BKR 81-49-PB103 core spray topping spray pump 112 4KV breaker PB103 A46/C TB 261 EI8

Cs BKR 81-50-PB102 core spray topping spray pump 111 4KV breaker PB102 A46/C ™ 261 DI8

Cs BKR 81-51-PB102 core spray topping spray pump 121 ~ 4KV breaker PB102 A46/C TB 261 Disg

Ccs BKR 81.52.PB103 core spray topping spray pump 122 4KV breaker PB103 A-46/C T 261 EI8

Ccs PMP 81-03 core spray pump 121 pump none A-46 RB 198 SECORNR
Ccs PMP 81-04 core spray pump 122 pump none A6 RB 198 SECORNR
Cs PMP 81-23 core spray pump 111 pump none A-46 RB 198 SWCORNR
Cs PMP 81-24 core spray pump 112 pump none A46 RB 198 SWCORNR
Cs PMP 81-49 core spray topping spray pump 112 pump none A6 RB 237 SWCORNR
Cs PMP 81-50 core spray topping spray pump 111 pump none A-46 RB 237 SWCORNR
Cs PMP 81-51 core spray topping spray pump 121 pump none A46 RB 237 SECORNR
CS PMP 81.52 core spray topping spray pump 121 pump none A46 RB 237 SECORNR
Cs RLY 2-1-1863 core spray pmp (81-23) auto start timing relay 1863 A46/C TB 261 ACR

Cs RLY 2-1.1873 core spray pmp (81-24) auto start timing relay 1873 A46/C TB 261 ACR

Cs RLY 2-2-1863 core spray pmp (81-03) auto start timing relay 1863 A-46/C TB 261 ACR

Ccs RLY 2-2-1S73 core spray pmp (81-04) auto start . timing relay 1873 A-46/C TB 261 ACR

Cs RLY'2X-1-1863 core spray pmp (81-23) auto start auxrelay 1563 A-46/C TB 261 ACR *

Cs RLY 2X-1-1873 core spray pmp (81-24) auto stast auxrelay 1873 A46/C TB 261 ACR

Cs RLY 2X-2-1563 core spray pmp (81-03) auto start aux relay 1563 A-46/C TB 261 ACR

Ccs . RLY 2X-2-1873 core spray pmp (81-04) auto start aux relay 1873 A-46/C TB 261 ACR

Cs VLV 40-01 core spray injec viv 121 valve none A46 DW 261 M9

Cs VLV 40-09 core spray injec vlv 122 valve none A46 DW 261 M9

CS VLV 40-10 core spray injec viv 112 valve none A6 DW 261 M7

CS VLV 40-11 core spray injec viv 111 valve none A6 DW 261 M7

DC BATI1 Battery 11 battery BAT11 A-46 TB 277 BATRM11
DC BATI12 Battery 12 battery BATI12 A-46 TB 277 BATRM12
DC BBI11 Battery board 11 elecbus BBI11 A46 ™ 261 A9

DC BBI2 Battery board 12 elec bus BBI12 A-46 T™B 261 Al0

DC BKR BB11/F02 Breaker - battery supply to BB11 breaker BBI11 A46/C TB 261 A9
DC BKR BB11/G02 Breaker - supply to BB11 from chargers breaker BB11 A-46/C TB 261 A9

DC BKR BB12/F02 Breaker - supply to BB12 from chargers breaker BBI2 A-46/C TB 261 Alo

DC BKR BB12/G03 Breaker - battery supply to BB12 breaker BBI2 A46/C B 261 AlO

DC BKR PB16B/012C Breaker - supply to chargers from PB16B breaker PB16B A-46/C ™ 28t 14

DC BKR PB17B/003+B291C Breaker - supply to chargers from PB17B breaker PB17B A46/C RB 281 Q10
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System |Primary Component ID | Description / Function | Comp Type |Cabinet [Class |Bldg |Elev. |Room

DC SC161A Static battery charger 161A ss charger SCI61A A-46/C TB 261 A8

DC SC161B Static battery charger 161B ss charger SC161B A-46/C TB 261 A8

DC SCI71A Static battery charger 171A ss charger SC171A A46/C ™ 261 Al2

bpC SC171B Static battery charger 171B ss charger sC171B A-46/C TB 261 A12°

DC RLY 27AB-SC161A/B under voltage relay for static charger relay CP161 A46/C TB 261 A8

DC RLY 27AB-SC171A/B under voltage relay for static charger 171 relay CP171 A-46/C B 261 All

DC RLY 27BC-SC161A/B under voltage relay for static charger relay CP161 A-46/C TB 261 A8

DC RLY 27BC-SC171A/B under voltage relay for static charger 171 relay CP17t A-46/C ™ 261 All

ISOL 0101 MSIV inboard MOV ACMoOV none A-46 DW 259 210AZ
ISOL 01-02 MSIV inboard MOV ACMOV none A-46 DW 259 160AZ _
IsOL 01-03 MSIV outboard AOV AOV none A-46 TB 261 MSIVRM
ISOL 01-04 MSIV outboard AOV AOV none A-46 TB 261 MSIVRM
ISOL 01-pPVi1 Shuttle Valve MSIV shuttle valve MSIVRACK A-46/C TB 261 MSIVRM
IsOL 01-PV2 Shuttle Valve MSIV shuttle valve MSIVRACK A-46/C TB 261 MSIVRM
ISOL 01-PV3 Shuttle Valve MSIV shuttle valve MSIVRACK A46/C TB 261 MSIVRM
ISOL 01-PV4 Shuttle Valve MSIV shuttle valve MSIVRACK A-46/C TB 261 MSIVRM
ISOL 83.1.09 Drywell equip drain inboard MOV ACMOV none IPEEE DW 240 70AZ
ISOL 83.1-10 Drywell equip drain outboard AOV AOV none IPEEE RB 240 L10O

ISOL 83.1-11 Drywell floor drain inboard MOV ACMOV none IPEEE DW 240 45AZ
IsoL 83.1-12 Drywell floor drain outboard AOV AOV none IPEEE RB 240 Ml0

ISOL CS 39-07R-PNLK manual close switch (39-08R) control switch PNLK A46/C ™ 277 CR

1soL CS 39-07RC manual close switch (39-07R) control switch PNLK A-46/C TB 277 CR

ISOL CS39-09RPNLK manual close signal (39-09R) control switch PNLK A-46/C T 277 CR

ISOL CS39-10R-K manual close signal (39-10R) control switch PNLK A46/C T 277 CR

ISOL DPT 39-06A hi steam line flow sensor (EC-12) delta P transmitter W INST RM A-46/C RB 281 WINSTRM
ISOL DPT 39-06B hi steam line flow sensor (EC-12) delta P transmitter WINSTRM A-46/C RB 281 WINSTRM
ISOL DPT 39-06C hi steam line flow sensor (EC-11) diff’ press xmtr E INST RM A46/C RB 284 EINSTRM
ISOL DPT 39-06D hi steam line flow sensor (EC-11) diff’ press xmtr E INSTRM A-46/C RB 284 EINSTRM
ISOL MTR STR 39-07R operates 39-07R DC motor stator DCvivbed 11 A-46/C T 261 Al

IsoL MTR STR 39-08R operates 39-08R DC motor stator DCvlvbed 12 A-46/C ™ 291 J5

IsoL MTR STR 39-09R operates 39-09R AC motor stator PB171B A-46/C RB 261 MI2

ISOL MTR STR 39-10R operates 39-10R AC motor stator PB161B A-46/C RB 261 M4

ISOL PBDC VALVEBD 11 DC power board for isolation valves 125 VDC MCC DCvivbed 11 A46 B 261 All

ISOL PBDCVALVEBD 12 DC power board for isolation valves 125 VDC MCC DCvlvbed 12 A-46 ™ 291 J5

1SOL PB167 power board for vivs 83.1-09 &11 480 VAC MCC PB 167 A46 RB 281 Q7

ISOL RK #C-27053-C Rack - MSIV SOV and Air Shuttle Valves rack MSIVRACK A-46 TB 261 MSIVRM
ISOL RLY 36B-SSC1 auto close signal (39-10R) relay §SC1 A-46/C RB 281 Ks

ISOL RLY 36C-SSC2 auto close signal (39-09R) relay ssc2 A-46/C RB 281 Kl
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System |Primary Component ID | Description / Function | Comp Type | Cabinet [Class |Bldg |Elev. |Room
TSOL RLY 37A-S5C1 auto close signal (39-10R) relay SSC1 A46C  RB_ 281 K5

ISOL RLY 37D-SSC2 auto close signal (39-09R) relay ssC2 A-46/C RB 281 Kill

ISOL RLY 4-11A-1875 auto close signal (39-09R) relay 1875 A46/IC TB 261 ACR
ISOL RLY 4-11B-1862 closes 33-04 on low-low level fail safe relay 1862 AA46/C TB 261 ACK
ISOL RLY 4-11B-1865 auto close signal (39-07R) relay 1865 AA46/C T™B 261 ACR
ISOL RLY 4-11C-1862 closes 33-02R on low-low level fail safe relay 1862 A-46/C TB 261 ACR
ISOL RLY 4-11G-1875 auto close signal (39-09R) relay 1875 A46/C TB 261 ACR
ISOL RLY 4-11H-1S65 auto close signal (39-07R) relay 1S65 A46/C TB 261 ACR
ISOL RLY 4-12A-1865 auto close signal (39-10R) relay 1865 A-46/C TB 261 ACR
1SOL - RLY 4-12B-1875 auto close signal (39-08R) relay 1875 A-46/C TB 261 ACR
ISOL RLY 4-12G-1565 auto close signal (39-10R) relay 1565 A46/C TB 261 ACR
ISOL RLY 4-12H-1S75 auto close signal (39-08R) relay 1875 A-46/C TB 261 ACR
ISOL RLY CX1-C-DC SSC2 manual close signal (39-09R) relay SsC2 A46/C RB 281 KIl

1SOL RLY CX1-C-§SC1 manual close signal (39-10R) relay §sC1 A-46/C RB 281 KS

ISOL RLY CX1-C-VLVBD 11 manual close signal (39-07R) relay DCvlvbrd 11 A46/C ™ 261 All

ISOL RLY CX1-C-VLVBD 12 manual close signal (39-08R) relay DCvivbrd 12 A46/C T™B 291 J5

ISOL RLY K17A hi steam line flow (EC 12) relay ATS A AA6/C RB 281 NS

ISOL RLY K17B hi steam line flow (EC-12) relay ATSD A-46/C RB 281 KIl

 £o) RLY K17C hi steam line flow (EC-11) relay ATSC A-46/C RB 281 Kl

ISOL RLY K17D hi steam line flow (EC-11) relay ATSD A46/C RB 281 KIll

1SOL RLY R36A-SCCI auto close signal (39-08R) relay sscl A46/C  RB 281 KS

ISOL RLY R36D auto close signal (39-07R) relay S§SC2 A-46/C RB 281 Kl1

ISOL RLY R37B-SCCl1 auto close signal (39-08R) relay SSC1 AA46/C RB 281 KS

ISOL RLY R37C auto close signal (39-07R) relay SSC1 A-46/C RB 281 KS$

ISOL SOV01.3C SOV - MSIV01-03 solenoid MSIV RACK A46/C TB 261 MSIVRM
ISOL SOV 013D SOV -MSIV 01-03 solenoid MSIVRACK A46/C TB 261 MSIVRM
ISOL SOV 0I1-3E SOV .-MSIV01-03 solenoid MSIV RACK A-46/C TB 261 MSIVRM
ISOL SOV 014C SOV - MSIV 01.04 solenoid MSIV RACK A-46/C TB 261 MSIVRM
ISOL SOV 014D SOV -MSIV01-04 solenoid MSIVRACK AA46/C TB 261 MSIVRM
ISOL SOVO014E SOV-MSIV01-04 solenoid MSIVRACK A46/C TB 261 MSIVRM
ISOL VLV33401R inboard RWCU retum line MOV ACMOV none A6 DW 259 T0AZ -~
ISOL VLV 33-02R inboard RWCU suction line MOV ACMOV none A46 DW 259 N8

1SOL VLV 33-04 outboard RWCU suction line MOV DCMOV none A46 RB 261 N9

ISOL VLV 3907R isolation vivfocr EC 111 & 112 DCMOV none A-46 RB 298 ECIVRM
ISOL VLV 39-08R isolation viv for EC 121 & 122 DCMOV none A-46 RB 298 ECIVRM
ISOL VLV 39-10R isolation viv for EC 121 &122 ACMOV none A46 RB 261 M4

ISOL VLV 39-09R isolationvivfor EC 111 & 112 ACMOV none AA46 RB 261 Mi2
ISOL XFRSW 167 transfer switch for PB 167 auto xfr switch PB167 A46/C RB 281 Q7
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System | Primary Component ID | Description / Function | Comp Type | Cabinet [Class |Bldg |Elev. |Room
RPS BKR 42-1-PRC162 contactor 42-1 for UPS162A/B contactor PRC162 A-46/C ™ 277 A7
RPS BKR 42-1-PRC172 contactor 42-1 for UPS172A/B contactor PRC172 A46/C ™ 2717 D2
RPS . BKR 42-2-PRC162 contactor 42-2 for UPS162A/B contactoc PRC162 A46/C ™ 277 A7
RPS BKR 42-2.PRC172 contactor 42-2 for UPS172A/B contactor PRC172 A46/C ™ 277 D2°
RPS BKR PB16B/012B Breaker - supply to UPS from PB16B breaker PB161B A46/C RB 261 M4
RPS BKR PB17B/003B Breaker - supply to UPS from PB17B breaker PB171B A46/C RB 261 Mil2
RPS PRC162 Protective Relay Cabinet for UPS 162 cabinet PRC162 A46/C T™B 277 A7
RPS PRCI172 Protective Relay Cabinet for UPS 172 cabinet PRC172 A-46/C ™ 277 D2
RPS RLY 27AB-UPS162A/B under voltage relay for UPS 162A/B relay PRC162 A46/C TB 277 A7
RPS RLY 27AB-UPS162A/B under voltage relay for MG 167 - relay PRC162 A46/C T™B 277 A7
RPS RLY 27AB-UPS172A/B under voltage relay for UPS 172A/B relay PRC172 A-46/C TB 277 D2
RPS RLY 27AB-UPS172A/B under voltage relay for MG 167 relay PRCI72 A46/C ™ 277 D2
RPS RLY 27BC-UPS162A/B under voltage relay for UPS 162A/B relay PRC162 A-46/C ™ 277 A7
RPS RLY 27BC-UPS162A/B under voltage relay for MG 167 relay PRC162 A-46/C ™ 277 A7
RPS RLY 27BC-UPS172A/B under voltage relay for UPS 172A/B relay PRCI172 A-46/C ™ 277 D2
RPS RLY 27BC-UPS172A/B under voltage relay for MG 167 relay PRCI72 A-46/C TB 277 D2
RPS RLY 42X-1-PRC162 aux relay for RPS bus contactor relay PRCI162 A46/C B 277 A7
RPS RLY 42X-1-PRCI72 aux relay for RPS bus 12 contactor relay PRC172 A-46/C ™B 277 D2
RPS RLY 42X-2-PRC162 aux relay for RPS bus contactor relay PRC162 A46/C B 277 A7
RPS RLY 42X-2-PRC172 aux relay for RPS bus 12 contactor relay PRC172 A-46/C B 277 D2
RPS RLY 59-1-UPS162A/B over voltage relay UPS162A/B rtlay PRC162 A46/C ™ 277 A7 .
RPS RLY $9-1.UPS172A/B over voltage relay UPS172A/B . relay - PRCI172 A-46/C ™ 277 D2
RPS RLY 59-2-UPS162A/B over voltage relay UPS162A/B relay PRC162 A46/C ™ 277 A7
RPS RLY 59-2-UPS172A/B over voltage relay UPS172A/B relay PRCI172 A46/C ™ 277 D2
RPS RLY 81H/L-UPS162A/B abnormal frequency for UPS 162A/B relay PRC162 A-46/C TB 277 A7
RPS RLY 81H/L-UPS162A/B abnormal frequency for MG 167 relay PRC162 A46/C ™ 277 A7
RPS RLY 81H/L-UPS172A/B abnormal frequency for UPS 172A/B relay PRCI172 A-46/C ™ 277 D2
RPS RLY 81H/L-UPS172A/B abnormal frequency for MG 167 relay PRC172 A46/C ™ 277 D2
RPS RPSI1 RPSbus 11 elec bus RPS11 A46 TB 261 ACR
RPS RPS12 RPS bus 12 elecbus RPS12 A-46 TB 261 ACR
RPS UPS162A UPS 162A UPS UPS162A A-46 ™ 277 D2
RPS UPS162B UPS 162B UPs UPS162B A6 ™ 277 D2
RPS UPS172A UPS 172A UPS UPSI72A A46 ™ 277 D2
RPS UPS172B UPS 172B UPS UPS172B A6 ™ 277 D2
SIGNALS 11  201-27B Channel 11 Temperature Indicator temp ind PNLL A-46/C TB 277 CR
SIGNALS 11 201-50A Channel 11 Drywell Temperature Data thermooouple none A-46 DW

SIGNALS 11 201-64 ) Channel 11 Drywell Temperature Data thermocouple none A46 DW

SIGNALS 11 201-65 Channel 11 Drywell Temperature Data thermocouple none A-46 DW
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System |Primary Component ID | Description / Function | Comp Type [Cabinet |Class |Bldg |Elev. |Room
SIGNALS 11 201-69 Channel 11 Signal Processor signal processor 1S16 A-46/C TB 261 ACR
SIGNALS 11 DPT 36-04A Low Low Rx vessel level delta P transmitter inst rack west A-46 RB 281 WINSTRM
SIGNALS 11 DPT 36-04C Low Low Rx vessel level delta P xmtr inst rack east A6 RB 284 EINSTRM
SIGNALS 11  PT201.2476A Hi Drywell Pressure press xmtr inst rack west IPEEE RB 281 WINSTRM
SIGNALS 11  PT201.2-476C Hi Drywell Pressure press xmtr inst rack west IPEEE RB 281 WINSTRM
SIGNALS 11  PT36-08A reactor pressure xmte press xmtr inst rack west IPEEE RB 281 WINSTRM
SIGNALS 11 PT36-08C reactor pressure xmtr - press xmtr inst rack east IPEEE RB 284 EINSTRM
SIGNALS 11 RLY 11K19B Low Low Rx vessel level relay relay PNLM A46/C ™ 277 CR
SIGNALS 11 RLY 11K20A Low Low Rx vessel level relay relay PNL M A-46/C TB 277 CR
"SIGNALS 11 RLY 11K20B Low Low Rx vessel level relay relay PNLM A46/C TB 277 CR
SIGNALS 11 RLY 11K81 core spray 11 pump start relay PNLM A46IC T™B 277 CR
SIGNALS 11 RLY 11K82 core spray 11 pump start relay PNLM A46/C TB 277 CR
SIGNALS 11 RLY 11K83 core spray inj vlv open permit relay PNLM A46/C T™B 277 CR
SIGNALS 11 RLY 11K84 core spray inj vlv open permit relay PNLM A46/C TB 277 CR
SIGNALS 11 RLY 12K10 Hi Drywell Pressure relay relay PNLM A~46/C TB 277 CR
SIGNALS 11 RLY 12K19A Low Low Rx vessel level relay relay PNLM A46/C TB 277 CR
SIGNALS 11 RLY 12K25 Hi Drywell Pressure relay relay PNLM A-46/C B 277 CR
SIGNALS 11  RLY 12K26 Hi Drywell Pressure relay relay PNLM A-46/C TB 277 CR
SIGNALS 11 RLY 12K9 Hi Drywell Pressure relay relay PNLM A-46/C TB 277 CR
SIGNALS 11 RLY 1K83-ATSA core spray inj vlv open permit relay ATS A A-46/C RB 281 NS5
‘SIGNALS 11 RLY 1K84-ATSC core spray inj vlv open permit relay ATSC A46/C 'RB 281 KI1
SIGNALS 11 RLY 4-111A-1852 core spray inj vlv open permit relay 1852 A-46/C TB 261 ACR
SIGNALS 11 RLY 4-111B-1852 core spray inj viv open permit relay 1852 A46/C TB 261 ACR
SIGNALS11 RLY 4-111C-1852 core spray inj vlv open permit . relay 1852 A-46/C TB 261 ACR
SIGNALS 11 RLY 4-111D-1852 core spray inj viv open permit relay 1852 A46/C TB 261 ACR
SIGNALS 11 RLY 4-121A-1852 core spray inj vlv open permit relay 1852 A-46/C TB 261 ACR
SIGNALS 11 RLY 4-121B-1852 core spray inj vlv open permit relay 1852 A46/C TB 261 ACR
SIGNALS 11  RLY 4-121C-1852 core spray inj vlv open permit relay 1852 A-46/C TB 261 ACR
SIGNALS 11  RLY 4-121D-1852 core spray inj vlv open permit relay 1852 A46/C TB 261 ACR
SIGNALS 11 RLYK121A-ATSC core spray inj vlv open permit relay ATSC A46/C RB 281 Kl1 .
SIGNALS 11 RLYKI21B-ATS A core spray inj vlv open permit relay ATS A A46/IC RB 281 NS$
SIGNALS 11 RLYKI2IC-ATSA core spray inj vlv open permit relay ATS A A46/C RB 281 NS
SIGNALS 11 RLYKI21D-ATSC core spray inj vlv open permit relay ATSC A46/C RB 281 Kll
SIGNALS 11 RLYKI3A-ATSA Low Low Rx vessel level relay relay ATS A A-46/C RB 281 N5
SIGNALS 11 RLYKI3C-ATSC Low Low Rx vessel level relay relay ATSC A-46/C RB 281 Ki1
SIGNALS 11 RLYKISA-ATSA reactor pressure relay relay ATSA A-46/C RB 281 NS5
SIGNALS 11 RLYKISC-ATSC reactor pressure relay relay ATSC A46/C RB 281 K1
SIGNALS 11 RLY KSA-ATS A Hi Drywell Pressure relay relay ATS A A46/C RB 281 NS
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System |Primary Component ID | Description / Function | Comp Type | Cabinet [Class {Bidg |Elev. [Room
SIGNALS 11 RLYKSC-ATSC Hi Drywell Pressure relay relay ATSC A-46/C RB 281 KIll
SIGNALS 11  XF 4160-120V-PB 102 power supply to 11 ADS/CS logic transformer PB102 A-46/C TB 261 DI8
SIGNALS 12 201-338 Channel 12 Temperature Indicator temp ind PNLL A46/C . TB 277 CR
SIGNALS 12 201-51A Channel 12 Drywell Temperature Data thermocouple none A-46 DW )
SIGNALS 12 201-65 Channel 12 Drywell Temperature Data thermocouple none A-46 DW

SIGNALS 12 201-66 Channel 12 Drywell Temperature Data thermocouple none A-46 DW

SIGNALS 12 20168 Channel 12 Signa! Processor ’ signal processor 1517 A-46/C TB 261 ACR
SIGNALS 12 DPT36-04B Low Low Rx vessel level delta P transmitter insr rack west A-46 RB 281 WINSTRM
SIGNALS 12 DPT 36-04D Low Low Rx vessel level delta P xmtr inst rack east A-46 RB 284 EINSTRM
SIGNALS 12 PT 201.2476B Hi Drywell Pressure press xmtr inst rack east IPEEE RB 284 EINSTRM
SIGNALS 12  PT201.2-476D Hi Drywell Pressure press xmtr inst rack east IPEEE RB 284 EINSTRM
SIGNALS 12 PT 36-08B reactor pressure xmtr press xmtr inst rack west IPEEE RB 281 WINSTRM
SIGNALS 12  PT36-08D reactor pressure xmtr press xmtr inst rack east 1PEEE RB 284 EINSTRM
SIGNALS 12 RLY 12K10 Hi Drywell Pressure relay relay PNLM A46/C TB 277 CR
SIGNALS 12 RLY I2KI19A Low Low Rx vessel level relay relay PNLM A-46/C TB 277 CR
SIGNALS 12 RLY 12K19B Low Low Rx vessel level relay relay PNLM A46/C ™ 277 CR
SIGNALS 12 RLY 12K20A Low Low Rx vessel level relay relay PNL M A-46/C ™ 277 CR
SIGNALS 12 RLY 12K20B Low Low Rx vessel level relay relay PNLM A46/C ™ 277 CR
SIGNALS 12 RLY 12K25 Hi Drywell Pressure relay . relay PNL M A-46/C TB 277 CR
SIGNALS 12 RLY 12K26 Hi Drywell Pressure relay relay PNL M A-46/C ™ 277 CR
SIGNALS 12 RLY 12Ks81 core spray 12 pump stast relay PNLM"* A-46/C TB 277 CR
SIGNALS 12 RLY 12K82 core spray 12 pump start relay PNLM A46/C TB 277 CR
SIGNALS 12 RLY 12K83 core spray inj viv open permit relay PNLM A46/C ™ 277 CR
SIGNALS 12 RLY 12K83 core spray inj vlv open permit relay PNL M A46/C TB 277 CR
SIGNALS 12 RLY 12K84 core spray inj vlv open permit relay PNLM A46/C B 277 CR
SIGNALS 12 RLY 12K84 core spray inj vlv open permit relay PNLM A46/C ™ 277 CR
SIGNALS 12 RLY 12K9 Hi Drywell Pressure relay relay PNLM A46/C ™ 277 CR
SIGNALS 12 RLY 2K83-ATSD core spray inj vlv open permit relay ATSD A46/C RB 281 Kl
SIGNALS 12 RLY 2K84-ATSB core spray inj vlv open permit relay ATSB A46/C RB 281 NS
SIGNALS 12  RLY 4-112A-1856 core spray inj vlv open permit relay 1856 A-46/C TB 261 ACR
SIGNALS 12 RLY 4-112B-1556 core spray inj vlv open permit relay 1856 A46/C TB 261 ACR
SIGNALS 12 RLY 4-112C-1556 core spray inj vlv open permit relay 1856 A-46/C TB 261 ACR
SIGNALS 12 RLY 4-112D-1856 core spray inj vlv open permit relay 1856 A46/C TB 261 ACR
SIGNALS 12 RLY 4-122A-1856 core spray inj vlv open permit relay 1856 A46/C TB 261 ACR
SIGNALS 12 RLY 4-122B-1556 core spray inj vlv open permit relay 1856 A46/C TB 261 ACR
SIGNALS 12 RLY 4-122C-1556 core spray inj vlv open permit relay 1856 A-46/C TB 261 ACR
SIGNALS 12 RLY 4-122D-1856 core spray inj viv open permit relay 1856 A-46/C TB 261 ACR
SIGNALS 12 RLY K122A-ATSD core spray inj vlv open permit relay ATSD A-46/C RB 281 Kll
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SIGNALS12 RLY K122B-ATS B core spray inj vIv open permit relay ATS B A46/C  RB 281 NS
SIGNALS 12 RLYK122C-ATS B core spray inj vv open permit relay ATSB A46/C RB 281 NS
SIGNALS 12 RLYK122D-ATSD oore spray inj vIv open permit relay ATSD A-46/C RB 281 KIl
SIGNALS 12 RLYKI3B-ATSB Low Low Rx vessel level relay relay ATSB A46/C RB 281 N5~
SIGNALS 12 RLYKI3D-ATSD Low Low Rx vessel level relay relay ATSD A46/C RB 281 KiIl
SIGNALS 12 RLYKISB-ATSB reactor pressure relay relay ATSB A46/C RB 281 N5
SIGNALS 12 RLYKISD-ATSD reactor pressure relay relay ATSD A46/C RB 281 Kl
SIGNALS 12 RLY K5B-ATSB Hi Drywell Pressure relay relay ATSB A-46/C RB 28t NS5
SIGNALS 12 RLYKSD-ATSD Hi Drywell Pressure relay relay ATSD A-46/C RB 281 Kl
SIGNALS 12 XF4160-120V-PB 103 power supply to 12 ADS/CS logic transformer PB103 A-46/C TB 261 EI8
SPRAY 80-09 Filter - spray pump 121 filter none IPEEE RB 198 NECORNR
SPRAY 80-10 Filter - spray pump 111 filter none IPEEE RB 198 NWCORNR
SPRAY 80-13 Spray heat exchanger 122 heat exch none IPEEE RB 318 N7

SPRAY 80-14 Spray heat exchanger 112 heat exch none IPEEE RB 318 P7

SPRAY 80-15 AOV - spray isolation valve air operated vlv none A6 RB 281 L8

SPRAY 80-15C SOV - spray isolation valve solenoid none A6 RB 281 L3

SPRAY 80-15D SOV - spray isolation valve solenoid none A46 RB 281 L8

SPRAY 80-16 AOV - spray isolation valve air operated viv none A6 RB 281 P8

SPRAY 80-16C SOV - spray isolation valve solenoid none A46 RB 281 P8

SPRAY 80-16D SOV - spray isolation valve solenoid none A-46 RB 281 P8

SPRAY 80-29 * Filter - spray pump 112 filter* none IPEEE RB 198 NWCORNR °
SPRAY 80-30 Filter - spray pump 122 filter none IPEEE RB 198 NECORNR
SPRAY 80-33 Spray heat exchanger 121 heat exch none IPEEE RB 318 P8

SPRAY 80-34 Spray heat exchanger 111 heat exch none IPEEE RB 318 P8

SPRAY 80-35 AOV - spray isolation valve air operated viv none A-46 RB 281 N7

SPRAY 80-35C SOV - spray isolation valve solenoid none A-46 RB 281 N7

SPRAY 80-35D SOV - spray isolation valve solenoid none A-46 RB 281 N7

SPRAY 80-36 AOYV - spray isolation valve 2ir operated viv none A6 RB 281 L7

SPRAY 80-36C SOV -spray isolation valve solenoid none A-46 RB 281 L7

SPRAY 80-36D SOV - spray isolation valve solenoid none A-46 RB 281 L7

SPRAY 8040 AOV - spray crosstie valve air operated viv none A46 RB 298 Pp7

SPRAY 80-40B SOV - spray crosstic valve solenoid none A6 RB 298 P7

SPRAY 8041 AOV - spray crosstie valve air operated viv none A6 RB 298 P7

SPRAY 80-41B SOV - spray crosstie valve solenoid none A6 RB 298 P7

SPRAY 80-44 AOV - spray crosstie valve air operated viv none A6 RB 298 N7

SPRAY 80-44B SOV - spray crosstic valve solenoid none A-46 RB 298 N7

SPRAY 8045 AOV - spray crosstie valve air operated viv none A6 RB 298 P7

SPRAY 80-45B SOV - spray crosstie valve solenoid none A6 RB 298 P7
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SPRAY 80-118 Torus cooling FCV - MOV valve none A46 RB 298 P7

SPRAY 93-01 Spray raw water pump 112 pump none A46 SH 256 TI4A
SPRAY 93.02 Spray raw water pump 111 pump none . A-46 SH 256 TI4A
SPRAY 9303 Spray raw water pump 122 pump none A6 SH 25 TI4A
SPRAY 93-04 Spray raw water pump 121 pump none A-46 SH 256 Ti4A
SPRAY 93-05 Filter - raw water pump 121 filter none IPEEE SH 256 TI4A
SPRAY 9306 Filter - raw water pump 112 : filter none IPEEE SH 256 TI4A
SPRAY 93-07 Filter - raw water pump 122 filter none IPEEE SH 256 TI4A
SPRAY 93-08 Filter - raw water pump 111 filter none IPEEE SH 256 TI4A
SPRAY BKR 80-03-PB102 cont spray pmp 112 bkr 4KV breaker PB102 A46/C TB 261 DIi8
SPRAY BKR 80-04-PB102 cont spray pmp 111 bke 4KV breaker PB102 A46/C TB 261 D18
SPRAY BKR 80-23-PB103 cont spray pmp 122 bkr 4KV breaker PB103 A-46/C ™ 261 E'18
SPRAY BKR 80-24-PB103 cont spray pmp 121 bke 4KV breaker PB103 A-46/C T™B 261 EI8

SPRAY PMP 80-03 cont spray pmp 112 pump none A-46 RB 198 NWCORNR
SPRAY PMP 80-04 cont spray pmp 111 pump none A46 RB 198 NWCORNR
SPRAY PMP 80-23 cont spray pmp 122 pump none A46 RB 198 NECORNR
SPRAY PMP 80-24 cont spray pmp 121 pump none A46 RB 198 NECORNR
SPRAY RLY 2-3-1864 cont spray pmp (80-04/24) auto start timing relay 1564 IPEEE TB 261 ACR
SPRAY RLY 2-3-1574 cont spray pmp (80-03/23)auto start timing relay 1874 IPEEE TB 261 ACR
SPRAY RLY 2X-3-1564 cont spray pmp (80-04/24)auto start aux relay 1564 IPEEE TB 261 ACR
SPRAY RLY 2X-3-1574 cont spray pmp (80-03/23)auto start aux relay 1874 1IPEEE TB 261 ACR
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Table 3.1-2 Review of IPE Systems and Event Tree Top Events

No. System Description Top Events in Seismic Success Path Top Events Not in Seismic Success Path
1 DC. | DCPower DA, DB, D1, D2: Battery boards 11 & 12 Operator actions to shed DC loads during $tation
blackout (015 & 030)
2 AC AC Power A2, A3: Power boards 11 & 12 Normal AC (OG, KA, KB, B1, B2)
RPS R1, R2: RPS buses 11 & 12 - Power boards 16, 17, 167 (A4, A5, A6T)
OL: Operator resets 86 lockout relays
LS: Operator sheds diesel loads (LOCA)
LK: Screenhouse gates (intake & discharge)
required for emergency diesel raw water
3 Signals | Actuation Signals P1: Lo-Lo RPV level P4: ATWS signals
P2: Hi drywell press ME: Manual actuation
P3: Hi RPV press
4 FPW Fire Protection Water none FP: Fire protection water
5 SwW Service Water LK: Screenhouse gates (intake & discharge) S1, $2: Normal service water
required for diesel raw water and containment | SA, SB: Emergency service water
spray raw water OS: Operator starts service water pump
6 SPRAY | Containment Spray C1, C2, C3, C4: Containment spray TC: Torus cooling path
W1, W2, W3, W4: Spray Raw Water
OH: Operator - cont. heat removal
LK: Screenhouse gates (intake & discharge)
required for containment spray raw water
7 RBCLC | RBCLC none RW:RBCLC
8 TBCLC | TBCLC none TW: TBCLC
9 Air Instrument Air none AS: Instrument Air
10 Nitrogen none Nitrogen not modeled in IPE
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Table 3.1-2 Review of IPE Systems and Event Tree Top Events

No. System Description Top Events in Seismic Success Path Top Events Not in Seismic Success Path
11 COND | Circ Water & Condenser none CN: Main Condenser
OM: Operator re-opens MSIVs
MS, MO: ATWS, operator actions
12 HPCI | Condensate & Feedwater none FW: HPCI
IN: Feedwater injection path
TA: Condensate storage tanks
FL: Feedwater Ievel control
13 ADS Main Steam RO: Electromatic relief valves open (press RC, SO, SC, SR: Pressure response including
response) ATWS
RV: Electromatic relief valves (ADS) Al: ATWS - Operator ADS inhibit
OD: Operator emergency depressurizes OEH, OEL - ATWS - Operator depressurizes
14 EC Emergency Condensers none EC1, EC2: EC shells
LC1, LC2: EC makeup
LT, OU: EC makeup long term
OMU: SBO - operator control EC makeup
EC: ATWS - ECs with makeup
15 CS Core Spray LA,LB,IA, IB: Core.spmy pumps and ORI, OR2: Operator aligns raw water to core spray
injection paths or fire water to feedwater injection path
16 CRD CRD Injection none CR1,CR2: CRD 11 & 12
OC: Operator aligns CRD
17 SD Shutdown Cooling none SD: Shutdown cooling
18 LP Liquid poison none LP: Liquid poison
19 SCRAM | Rcactor Protection QM: Reactor SCRAM mechanical RQ: Reactor SCRAM both mech & elec
QE: Reactor SCRAM eclectrical RI, RT, FT, CH, IM, UL, WL: ATWS resp
20 VENT | Containment Venting none CV: Containment venting
21 \'A Vapor Suppression VS: Vapor Suppression OV: Operator initiates spray (VS=F)
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Table 3.1-2 Review of IPE Systems and Event Tree Top Events

No. System Description Top Events in Seismic Success Path Top Events Not in Seismic Success Path
22 ISOL Containment Isolation IS: evaluated relative to containment IS: Containment Isolation (Level 2)
performance

23 HVAC | Ventilation none No ventilation dependencies in IPE model

24 CT Condensate Transfer none Included top event LT (See EC above)

25 CONT | Containment none CI, CF: continued injection given severe
containment conditions (Level 2)

26 REC Recovery none OGR, OSP: Normal AC power recovery
EDG: Emergency EDG recovery (SBO)
REC: Cont heat removal recovery

27 - Event Tree Switches - -

28 SEAL | Reactor Recirc Pump Seal none NSL: No RRP seal failure
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Table 3.1-3 NMP1 Block Wall Screening

Block Wall Summary Screening Evaluation Summary
Wall| Location | Structure HCLPF(g) | Impact |Comments
129  AB248 note 1
137 AB248 note 1
6 AB250 note 1
127  AB261 note 1
128  AB261 note 1
139  AB261 note 1
152  AB261 note 1
154 AB261 note 1
151 AB277 note 1
78 0G229 note 1
79 0G229 note 1
80 0G229 note 1
81 0G229 note 1
89 0G247 note 1
90 0G247 note 1 sr
31 0G261  12"RH/S#4@16/12" note3  note3 PB room small wall, others no impact
145 RW244 note 1
146 RW244 note 1
147 RW252 note 1
144 RW275 note 1
143 RW281 note 1
142 RW292 note 1
1 RX237 - 8"RH#4@32" 0.49 20" highby 11"
2 RX237 8"RH#4@48" 0.35 22' high by 14'
4 RX237 36"RS#4@18" >1 note 3 20" high by 9'
5 RX237 36"RS#4@16" note 3 4' high by 3' and 5' (wall 4 envelopes)
107 RX237 12/33"RS >1 8' high by 9' and 7'
108  RX237 12/24"RS note 4 no impact
131 RX237 24"RS >1 note 3 8'high by 2' and 4'
3 RX250 12"RS#4@16" >1 8' high by 8'
18 RX261 8"RH#4@32" 0.68 18' high by 10'
19 RX261 8"RH#4@48" note 3 smaller than wall 18
20 RX261 8"RH#4@48" note 3 smaller than wall 18
42"RS#H4 16" note 3 15' high by 15'
27 261 GRS g i IR hiph by 28 il fop anic brace
l 16 RX261 2"R#4@l6" note 4 no impact
117 RX261 12"R#4@16" note 4 no impact
134  RX261 12"RS#4@16" notc 4 no impact
42 RX281 8"RH#4@32" 0.66 14" high by 7' and 5' (steel column)
43 RX281 8"RH#5@40" 0.36 note 3 12'high by 19' and 5' no impact
44 RX281 12"RS#3@16" 0.46 11" high by 25'
45 RX281 8"RH#4@32" 0.40 10' high by 25'
46 RX281 12"RH#4@32" 0.37 12.5' high by 27
57  RX298 8"RH#4@32" note 3 no impact
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Table 3.1-3 NMP1 Block Wall Screening

Block Wall Summary Screening Evaluation Summary
Wall I Location | Structure HCLPF(g) | Impact | Comments
58  RX298 8"RH#5@40" note 3 no impact
59  RX298 12/24"RS#3@16" note 3 no impact
60  RX298 8"RH#4@32" note 3 no impact
149  RX298 24"RS#4@16" note 3 no impact
64  RX318 8"RH#4@32" note 3 no impact
65 RX318 8"RH#5@40" note 3 no impact
66  RX318 18"RS#3/4@16" note 3 no impact
73  RX340 8"RH#4@32" notc 4 no impact
74  RX340 8"RH#4@48" note 4 no impact
75 RX340 ) 8"UH notc 4 no impact
130 RX356 8"RH#4@32" notec 4 no impact
150  securi note 1
AG SHDe o UL o - Loihighbyalidicsel cooling
8 TB250 12"UH
9 TB250 12"UH
11 TB250 12"UH
12 TB250 12"UH
13 TB250 12"UH
14  TB250 12"UH
15 TB250 12"UH
16  TB250 12"UH
112 TB250 18"RS
113 TB250 18"RS
124  TB250 . 12"UH
125  TB250 12"RH#4@32" note 2
136 TB250 12"UH note 2
148  TB250 12"UH note 2
7 TB250 8"RHG#4@48" note 3 9' high by 15 ' & angle brace (wall 10)
10 TB250 8/12"UH 1.1 9' high by 18 ' & angle brace
17 TB250 8"UHG note 3 9' high by 9 ' & angle brace (wall 10)
109 TB250 8"RHG#4@48" note 3 9' high by 8 ' & angle brace (wall 10)
40  TB2SS 36"RS#4@]12" note 4 no impact, could see outside wall
26 TB261  18/V"RS/UB#4@16" note 4 no impact, could sce area from distance
28 TB261 12"UH note 3 no impact
30 TB261 12"RH#4@32" note 2
132 TB261 16"RS#4@16" note 2
133 TB261 36"RS#4@12" note 2

LI L) S, . —"

o SN, Ry "Rﬁ g 2 33 B R, (O S O AL AL oy f: B e SATArE LA AL LI N E:
25 26 8/12"RH#4@32" note3 .ote3 8 high noimpact







Table 3.1-3 NMP1 Block Wall Screening

Block Wall Summary Screening Evaluation Summary

Wall| Location | Structure HCLPF(g) | Impact |Comments
36 TB261 8"RS#3@16" note 3 8" high and no impact
37 TB261 8"RH#4@32" >1 note 3 15' high by 13, vertical straps
38  TB261 36"RS#4@16" note3  note3 8 high by 9' no impact
39 TB261 8"RH#4@48" note 3 no impact (F-G, 1-2)

41 TB261 36"RS#4@12" note 4 no impact, could sec outside wall
114  TB261 36" note 3 no impact
115 TB261 11"UB note 3 no impact
118  TB261 24"US note 3 no impact
TB270 12"H note 3 no impact (above 118)
8"RH#4@32" no impact
i B2 T &Y i?waiM@#;@sz ... i
TBZ77 8"RH#4@32" ‘

40 L TRITT S SURE SO Se e 1:by: 27 do:wall:
50 TB277 8"RH#4@32" >1 note 37 hlgh by 23' and 15'no 1mpact
51 TB277 6“RS#3@16" notc 3 1o 1mpact

Es e L5 ETEPS S LR e T

.54 :

55
56
119
126
61
62
63
67
68
69
121
122
70
71
72
76
77
82
83
84
85
85
87
88
123
140
141

TBZ77
TB277
TB277
TB277
TB277
TB291
TB291
TB291
TB300
TB300
TB300
TB300
TB300
TB305
TB305
TB305
TB320
TB333/393
WD229
WD229
WD229
WD229
WD229
WD229
WD229
WD229
WD236
WD236

3 K }‘
8"RH#4@32"
8"RH#4@32"

36"RSH4@12"

8/12"RH#4@32"

18"UHG
8"RH#4@32"

. 8"RH#4@48"

8"RHH#4@48"
8"RHH#5@24"
12"RH#5@32"
16"RSH4@16"

3 6"

36"
8"RH#4@32"
8"RHH#4@48"

8/12"UH
8"RH#4@48"
8"RH#4@32"

tween:
ﬁkkiﬁ"“}‘(\t‘;&

2D xghbvszénoﬁsxble'column

note3 no impact
0.65 15' high by 13', vertical straps

note 4 no impact, could see outside wall

note 2

note 4 no impact on vertical cable trays
0.50 15" high by 13!, vertical straps

note 3 no impact

note 3 no impact

note 3 no impact, 16" high by 20' & 12'

note 3 no impact, 20' by 20 ' sections

notec 3 no impact, 7' high wall

note 4 no impact, outside wall

note 4 no impact, outside wall

note 3 no impact

note 3 no impact, 7' high

note 3 no impact

note 3 no impact

note 3 no impact

note 1

note 1

note 1

note 1

note 1

note 1

note 1

note 1

note 1

note 1
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Table 3.1-3 NMP1 Block Wall Screening

Block Wall Summary Screening Evaluation Summary
Wall| Location | Structure HCLPF(g) | Impact |Comments
91  WD247 note 1
92  WD247 note 1
93 wWD247 note 1
95  WD247 note 1
110 'WD247 note 1
111 WD247 note 1
94  'WD248 note 1
95 WD248 note 1 sr
WD248 note 1
WD261 note 1
WD261 note 1
WD261 note 1
WD261 note 1
WD261"- note 1
WD261 note 1

note 1

WD277 8/12"RH#4@32" notc 3 no impact

. Note 1 in the “Impact” column - walls located in the auxiliary building (AB), offgas building
(OG), radwaste building (RW), waste disposal building (WD), and Security were screened out
because there are no seismic success path components located in these buildings.

. Note 2 in the “HCLPF” column indicates the wall was screened by drawing review based on a
generic HCLPF calculation.

. Note 3 or a HCLPF value in the “HCLPF” column indicates that the wall was walked down to
assess the dimensions of the wall. Note 3 in the “Impact” column indicates the wall was
walked down to assess potential impacts of wall collapse. In some cases, both wall dimensions
and impacts were noted even though both were not needed. Thus, note 3 and/or a HCLPF
value may be shown in both columns to summarize the walkdown notes.

. Note 4 in the table identifies walls that were not easily accessible (either one or both sides of

the wall were not observed) during the walkdown, but were screened because they were
judged not to have seismic success path components at the location.
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Table 3.1-4 IPEEE Scope Review

CompId | Comp Type | Function Elementary Chatter Impact
Diag.
83.1-09 MOV Drywell Equip Drain Isolation C19438 Valve closes & performs safety function
83.1-10 AQV Drywell Equip Drain Isolation C19859 Sh 15 | Valve closes & performs safety function
83.1-11 MOV Drywell Equip Drain Isolation C19438 Valve closes & performs safety function
83.1-12 AQV Drywell Equip Drain Isolation C19859 Sh 15 | Valve closes & performs safety function
33-37A SOV RWCU letdown Isolation C19859 Sh12, | Valve closes & performs safety function
C19951 Sh 8
33-37B SOV RWCU letdown Isolation C19859 Sh12, | Valve closes & performs safety function
C19951 Sh 8
28-49 Neutron Monitor neutron flux level No impact, analog output
monitor
36-05A-D | Pressure provides Lo-Lo-Lo vessel trip signal C22005 Sh 6 Possible signal actuation
Transmitter
36-08A-D | Pressure provides reactor pressure hi-hi pressure | C22005 Sh 6 Possible signal actuation core spray pumps
Transmitter | trip and core spray injection valve open starts and injection valve opens, reactor
permissive interlock, 1 out of 2 twice trips
logic
36-24A,B | Level Monitor vessel level including fuel zone No impact, no trip function; analog output
Transmitter
39-06A-D | Pressure Isolates Emergency Condenser C22005 Sh 6 Isolates ECs, however, ECs are not
Transmitter | steamline on hi steam flow modeled in seismic success path
201.2- Drywell Actuate ECCS on 1 out of 2 twice hi C22005 Sh 5 No adverse impact, performs intended
476A-D Pressure drywell pressure function
Transmitter
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Table 3.1-5 Functional Evaluation of A-46 Qutliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
2-1 ERV#3 |EAGLE{ D/O |ADStimedelay-| No Impact - there are two additional not required
HO054 E/C after time | series contacts for relays 16K207 and
delay and seals-in|  R21A that must close for an ADS
actuation; these relays are seismically
adequate, thus no spurious ADS
2-2 ERV#3 |EAGLE| D/O ADS time delay - | - No Impact - there are two additional not required
HO054 E/C after time series contacts for relays 16K207 and

delay and seals-in

R21A that must close for an ADS
_actuation; these relays are seismically
adequate, thus no spurious ADS

The above are repeated for ERV

#1, 2, 4, 5, and 6. No Impact on all 6 ERVs for the same reasons explained above.

51B R1022 GE D/O Backup time Possible Impact - IfEDG breaker trips | Breaker operation alarmed in
IACS1A overcurrent while anti-pump relay is energized and | control room & breaker anti-
protection - almost instantly receives a close signal; |pump relay can be reset at Panel
Energizes on then the bkr control switch must be E in the control room
overload/fault placed in the trip position to reset the
anti-pump relay. EDG breaker closes on
undervoltage condition. Else no impact.
67Nl |Rl1022and| GE D/O Directional Can momentarily actuate the relay | Operation of 86DG-2 alarmed in
DG102 |CICGI15 Overcurrent - E/C| causing the 86DG-2 relay to trip both the| control room. After resetting
to trip DG breaker| breaker and engine. Engine will start on | the 86DG-2 at E panel, the DG
if DG is being undervoltage. breaker will auto close on
motored undervoltage
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Table 3.1-5 Functional Evaluation of A-46 Qutliers

Relay Id | Component| Relay Status Function Chatter Impact . Recovery
Type -
87DG-2 | R1022 and | . GE D/O Differential Can momentarily actuate the relay | Operation of 86DG-2 alarmed in
: DG102 | CDF12 protection - E/C | causing the 86DG-2 relay to trip both the| control room. After resetting
on an internal fault| breaker and engine. Engine will start on | the 86DG-2 at E panel, the DG
in the generator to undervoltage. breaker will auto close on
trip breaker and undervoltage:
prevents engine
from starting
86 R1022, GE D/O Lockout Relay - |  Can energize the relay to trip offsite DG breaker can be closed by
R1012 and |HFA154 E/C on electrical power to PB102 and prevents DG resetting (turn R1012 control
DG102 transients or faults| breaker closure until relay is reset. If | switch to trip) the 86 at E Panel.
offsite power is available then bkr R1012| After resetting the 86 relay, the
can be manually closed. If offsite power is| DG breaker will auto close on
lost, the EDG will start on undervoltage. undervoltage.
51G R1022, |GEIAC| D/O Ground fault Can energize the relay to trip offsite DG breaker can be closed by
R1012 | 0178A protection - E/C power to PB102 and prevents DG resetting (turn R1012 control
to trip R1012 and [breaker closure until relay is reset. Engine| switch to trip) the 86 at E Panel.
block DG breaker . will start on undervoltage. After resetting the 86 relay, the
closure DG breaker will auto close on
undervoltage.
50/51 R1022, GE D/O Overload Can energize the relay to trip offsite DG breaker can be closed by
R1012 [IACO127 protection - E/C power to PB102 and prevents DG resetting (turn R1012 control
A to trip R1012 and |breaker closure until relay is reset. Engine switch to trip) the 86 at E Panel.
block DG breaker will start on undervoltage. After resetting the 86 relay, the
closure DG breaker will auto close on
undervoltage.
SIN R1020 GE D/O E/C to trip No Impact - Can trip ground breaker for | Breaker can be closed at E panel
IAC51B DG102 ground |DG 102 but DG can operate with breaker
breaker open
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Table 3.1-5 Functional Evaluation of A-46 Outliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
SIN R1020 GE D/O E/C to trip No Impact - can trip ground breaker for |Breaker can be closed at E panel
IACS1A DG102 ground {DG 102 but DG can operate with breaker
breaker open
51B R1032 GE D/O Backup time Possible Impact - If EDG breaker trips | Breaker operation alarmed in
TIACS51A overcurrent while anti-pump relay is energized and | control room & breaker anti-
protection - E/C | almost instantly receives a close signal; |pump relay can be reset at Panel
on overload/fault |  then the bkr control switch must be E in the control room
placed in the trip position to reset the
anti-pump relay. EDG breaker closes on
undervoltage condition. Else no impact.
67NI |R1032and| GE D/O Directional Can momentarily actuate the relay | Operation of 86DG-3 alarmed in
DG103 |CICG15 Overcurrent - E/C| causing the 86DG-3 relay to trip both the| control room. After resetting
to trip DG breaker| breaker and engine. Engine will start on | the 86DG-3 at E panel, the DG
if DG is being undervoltage. breaker will auto close on
motored undervoltage
87DG-3 | R1032and | GE D/O Differential Can momentarily actuate therelay | Operation of 86DG-3 alarmed in
DG103 | CDF12 protection - E/C | causing the 86DG-3 relay to trip both the| control room. After resetting
on an internal fault| breaker and engine. Engine will start on | the 86DG-3 at E panel, the DG
in the generator to undervoltage. breaker will auto close on
trip breaker and ) undervoltage
prevents engine
from starting
86 R1032, GE D/O Lockout Relay - |  Can energize the relay to trip offsite DG breaker can be closed by
R1013 and {HFA154 E/C on electrical | power to PB103 and prevents EDG resetting (turn R1013 control
DGI103 transients or faults| breaker closure until relay is reset. If |switch to trip) the 86 at E Panel.

offsite power is available then bkr R1013
can be manually closed. If offsite power is

lost, the EDG will start on undervoltage.

After resetting the 86 relay, the
DG breaker will auto close on
undervoltage.

3.1-74







Table 3.1-5 Functional Evaluation of A-46 Outliers
Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
51G R1032, |GEIAC| D/O Ground fauit Can energize the relay to trip offsite DG breaker can be closed by
R1013 0178A protection - E/C power to PB103 and prevents DG resetting (turn R1013 control
to trip R1013 and |breaker closure until relay is reset. Engine| switch to trip) the 86 at E Panel.
block DG breaker. will start on undervoltage. After resetting the 86 relay, the
closure DG breaker will auto close on
: undervoltage.
50/51 R1032, GE D/O Overload Can energize the relay to trip offsite DG breaker can be closed by
R1013 and [IAC0127 protection - E/C power to PB103 and prevents DG resetting (turn R1013 control
DG103 - A to trip R1013 and |breaker closure until relay is reset. Engine| switch to trip) the 86 at E Panel.
block DG breaker will start on undervoltage. After resetting the 86 relay, the
closure DG breaker will auto close on
undervoltage.
SIN R1030 GE D/O E/C to trip No Impact - can trip ground breaker for |Breaker can be closed at E panel
IACSIB| DG103 ground {DG 103 but DG can operate with breaker
breaker open
5IN R1030 GE D/O E/C to trip No Impact - can trip ground breaker for |Breaker can be closed at E panel
JACS1A DG103 ground |DG 103 but DG can operate with breaker
breaker open
420L | 210-61 |NEMA2l D/C |Thermal overload| No Impact - can open contacts and stop Fan can be restarted after
contacto - E/O on overload fan, but thermal overload has been reset
r condition and stop| control room HVAC is not necessary for | at PB1671, fan control switch is
fan safe shutdown in the IPE/IPEEE. There is located on N panel
- | significant time for operator recovery.
420L | 210.1-36 |[NEMA2 D/C [Thermal overload| No Impact - can open contacts and stop | Pump can be restarted after
contacto - E/O on overload| chilled water pump, but control room | thermal overload has been reset
r condition and stop|HVAC is not necessary for safe shutdown| at PB1671, fan control switch is
fan in the IPE/IPEEE. There is significant located on N panel
time for ‘operator recovery.
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Table 3.1-5 Functional Evaluation of A-46 Outliers
Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
420L | 210.1-37 [NEMA2[ D/C |Thermal overload | No Impact - can open contacts and stop | Pump can be restarted after
contacto - E/O on overload| chilled water pump, but control room | thermal overload has been reset
r condition and stop{HVAC is not necessary for safe shutdown| at PB1671, fan control switch is
fan in the IPE/IPEEE. There is significant located on N panel
time for operator recovery.
63/53-13} 28-15 |DAW-43] D/O Pressure switch - | No Impact - can trip CRD pump whichis|  Pump trip on low suction
Closes to trip not credited in IPEEE seismic safe pressure alarmed in control
CRD pump shutdown model room, pump can be restarted at
. F panel
63/53-14 28-17 |DAW-43| D/O Pressure switch - | No Impact - can trip CRD pump whichis|  Pump trip on low suction
Closes to trip not credited in IPEEE seismic safe pressure alarmed in control
CRD pump shutdown model room, pump can be restarted at
F panel
42 33-04 |NEMA1l D/O Motor starter - | No Impact - chatter can open a closed not required
contactor D/C to operate valve or close an open valve. Valve
RWCU isolation | normally open and closes on low-low
valve vessel level. After chatter, valve will close
itself according to the status of the 4-
11/33 relay. Valve 33-02R is redundant
to 33-04 and is seismically adequate.
4- 39-05G GE E/C Aucxiliary relay | No Impact - valve normally closed; no not required
11H/39X CR120B impact on EC isolation and relay 4-
11B/39X must also chatter for valve to
open (EC actuation), but 4-11B/39X is
seismically adequate to prevent spurious
open.
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Table 3.1-5 Functional Evaluation of A-46 Qutliers

Relay Id

Component

Relay
Type

Status

Function

Chatter Impact

Recovery

4-
11G/39X

39-05H

GE
CR120B

E/C

Auxiliary relay

No Impact - valve normally closed; no
impact on EC isolation and relay 4-
11A/39X must also chatter for valve to
open (EC actuation), but 4-11A/39X is
seismically adequate to prevent spurious
open.

not required

4-
12G/39X

39-06G

GE
CR120B

E/C

Auxiliary relay

No Impact - valve normally closed; no
impact on EC isolation and relay 4-
12A/39X must also chatter for valve to
open (EC actuation), but 4-12A/39X is
seismically adequate to prevent spurious
open.

not required

4-
12H/39X

39-06H

GE
CR120B

E/C

Auxiliary relay

No Impact - valve normally closed; no
impact on EC isolation and relay 4-
12B/39X must chatter for valve to open
(EC actuation), but 4-12B/39X is
seismically adequate to prevent spurious
open.

not required

4-
11H/39X

39-07R

GE
CR120B

E/O

Auxiliary relay

No Impact - valve normally open; no
impact on EC actuation and relay R37C
or R36D must chatter for valve to close,

but R37C or R36D are seismically
adequate

not required

4.
12H/39X

39-08R

GE
CR120B

E/O

Auxiliary relay

No Impact - valve normally open; no
impact on EC actuation and relay R37A
or R36B must chatter for valve to close,

but R37A or R36B are seismically
adequate

not required
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Table 3.1-5 Functional Evaluation of A-46 QOutliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
4- 39-09R GE E/O Auxiliary relay | No Impact - valve normally open; no not required
11G/39X CRI20B impact on EC actuation and relay R37C '
or R36D must chatter for valve to close,
but R37D or R36C are seismically
adequate

4- 39-10R GE E/O Auxiliary relay No Impact - valve normally open; no not required
12G/39X CR120B - impact on EC actuation and relay R37A
or R36B must chatter for valve to close,

but R37A or R36B are seismically
adequate

4-12/60- |LCV 60-18] GE D/O Auxiliary relay | No Impact - can cause SOV 60-18D to not required
18D HGA111 energize transferring level control to the
AC remote shutdown panel; however power
is not available to this SOV until RSP is

manned and keylock switch
SS _EMERG/RSP-12 actuated

4-12/60- |LCV 60-18| GE D/O Auxiliary relay | No Impact - can cause SOV 60-18E to not required
18E HGAI111 energize transferring level control to the
AC remote shutdown panel; however power
is not available to this SOV until RSP is

manned and keylock switch
SS_EMERG/RSP-12 actuated
42 7092 |NEMA1} D/O contactor No Impact - can close valve isolating | valve position signal on mimic

RBCLC flow to drywell coolers; however
this function is not required for seismic
safe shutdown

board; valve can be reopened at
H panel in the control room
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Table 3.1-5 Functional Evaluation of A-46 Qutliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
42 70-94 |NEMA1| D/O contactor No Impact - can close valve isolating | valve position signal on mimic
RBCLC flow to recirc pump coolers; | board; valve can be reopened at
however this function is not required for | H panel in the control room
seismic safe shutdown
2-3 80-03 |(EAGLE| D/O timing relay No Impact - operation of relay 2-3 not required
HO54 contact contact has no impact since the normally
open series contact of relay 2-3X has
adequate seismic capacity
2-3 80-04 {EAGLE| D/O timing relay No Impact - operation of relay 2-3 not required
HO54 contact contact has no impact since the normally
open series contact of relay 2-3X has
adequate seismic capacity
2-3 80-23 |EAGLE D/O timing relay No Impact - operation of relay 2-3 not required
HO54 contact contact has no impact since the normally
open series contact of relay 2-3X has
adequate seismic capacity
2-3 80-24 [{EAGLE| D/O timing relay No Impact - operation of relay 2-3 not required
HO54 contact contact has no impact since the normally
open series contact of relay 2-3X has
. adequate seismic capacity
2-2 81-03 |EAGLE{ D/O timing relay No Impact - operation of relay 2-2 not required
HO54 contact contact has no impact since the normally
open series contact of relay 2-2X has
adequate seismic capacity
2-2 81-04 |EAGLE| D/O timing relay No Impact - operation of relay 2-2 not required
HOS54 contact contact has no impact since the normally

open series contact of relay 2-2X has
adequate seismic capacity
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Table 3.1-5 Functional Evaluation of A-46 Qutliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
2-1 81-23 |EAGLE| D/O timing relay No Impact - operation of relay 2-1 not required
HO54 contact contact has no impact since the normally
open series contact of relay 2-1X has
adequate seismic capacity
2-1 81-24 |EAGLE| D/O timing relay No Impact - operation of relay 2-1 not required
HOs4 contact contact has no impact since the normally
open series contact of relay 2-1X has
adequate seismic capacity
2-1 81-49 |EAGLE| D/O timing relay No Impact - operation of relay 2-1 not required
HO54 contact contact has no impact since the normally
' open series contact of relay 2-1X has
adequate seismic capacity
2-1 81-50 |EAGLE| D/O timing relay No Impact - operation of relay 2-1 not required
HOS54 contact contact has no impact since the normally
open series contact of relay 2-1X has
adequate seismic capacity
22 81-51 |EAGLE| D/O timing relay No Impact - operation of relay 2-2 not required
HOS54 ~ contact contact has no impact since the normally
open series contact of relay 2-2X has
adequate seismic capacity
2-2 81-52 |EAGLE| D/O timing relay No Impact - operation of relay 2-2 not required
HO54 contact contact has no impact since the normally

open series contact of relay 2-2X has
adequate seismic capacity
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Table 3.1-5 Functional Evaluation of A-46 Qutliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
31D-X | EDG102 | WSV D/C Voltage sensitive | relay normally deenergized enables Gen | No recovery possible- relay is a
relay with NO/NC| field flashing; when Gen output voltage “bad actor”
contacts increases to acceptable level the DC
: | power to field coil is cutoff. IFNO relay
contact chatters during DG start, DG bkr
will close and trip DG102. If NC contact
chatters, the field flash contactor 31D will
chatter while passing the field current;
this is expected to fail the contactor
ﬁ preventing recovery of the generator
31D-X | EDGI103 | WSV D/C voltage sensitive | relay normally deenergized enables Gen | No recovery possible- relayis a
relay with NO/NC| field flashing; when Gen output voltage “bad actor”
contacts increases to acceptable level the DC
power to field coil is cutoff. IFNO relay
contact chatters during DG start, DG bkr
will close and trip DG103. If NC contact
chatters, the field flash contactor 31D will
chatter while passing the field current;
this is expected to fail the contactor
preventing recovery of the generator
50/51 R1021 GE D/O relay and NO can trip breaker to depower PB16B breaker trip alarmed in control
TIACS51B contacts room, operator can reclose
breaker from control room at
Panel E
50/51 R1031 GE D/O relay and NO can trip breaker to depower PB17B breaker trip alarmed in control
IAC51B contacts room, operator can reclose

breaker from control room at
Panel E
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Table 3.1-5 Functional Evaluation of A-46 Qutliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
2-1 [DG102 load| Eagle D/O timing relay coil | No Impact - an interposing series relay not required
sequencer | HO54 contact (2X-1) does not chatter
2-2 |[DG102 load| Eagle D/O timing relay coil | No Impact - an interposing series relay not required
sequencer | HOS54 . contact (2X-2) does not chatter
2-3 |DGI102load| Eagle D/O timing relay coil | No Impact - an interposing series relay not required
sequencer | HO54 contact (2X-3) does not chatter
2X-1 |DGI102load] GE D/O and | aux relay coil and | No Impact - NC contacts may open but not required
sequencer |HFA151| D/C NO/NC contacts | there is no impact on sequencer because
the function of these contacts is to open
during the initial states of DG sequencing,
NO contacts have a higher GERs and will
not chatter
2X-2 |DGI1021load] GE D/O and | aux relay coil and | No Impact - NC contacts may open but not required
sequencer |HFA151] D/C NO/NC contacts | there is no impact on sequencer because
the function of these contacts is to open
during the initial states of DG sequencing,
NO contacts have a higher GERs and will
not chatter
2-1 |DGI103 load| Eagle D/O timing relay coil | No Impact - an interposing series relay not required
sequencer | HO54 contact (2X-1) does not chatter
2-2 |DGI103 load| Eagle D/O timing relay coil | No Impact - an interposing series relay not required
sequencer | HO54 contact (2X-2) does not chatter
2-3 |DGI103 load| Eagle D/O timing relay coil | No Impact - an interposing series relay not required
sequencer | HO54 contact (2X-3) does not chatter
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Table 3.1-5 Functional Evaluation of A-46 OQutliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery -
Type
2X-1 |DG103load] GE | D/OorC }aux relay coil and | No Impact - NC contacts may open but not required
sequencer |HFA151 NO/NC contacts | there is no impact on sequencer because :
the function of these contacts is to open
‘|during the initial states of DG sequencing,
NO contacts have a higher GERs and will
not chatter
2X-2 |DG103load] GE | D/OorC |auxrelay coil and| No Impact - NC contacts may open but not required
sequencer |HFA151 NO/NC contacts | there is no impact on sequencer because
the function of these contacts is to open
during the initial states of DG sequencing,
NO contacts have a higher GERs and will
not chatter
43X MG 167 GE | D/O, coil |auxrelay coil and| No Impact - AC motor trips; restarts not required
HGAI11]| energized | opencontact |whenPB16 (17) voltage and frequency is
DC | intheDC . restored
Run mode
83BX | MG 167 GE | D/O, coil | aux relay coil and| No Impact - can cause NO contacts in not required
HGAI111| energized | open contact DC motor start circuit to momentarily
DC | inBattery close but DC motor does not start
Charge because the 86-1 contact (in series with
mode the 83BX contact) is open and the 86-1 is
seismically rugged
12 MG 167 | speed | contacts |[switch actuateson| No Impact - can trip the DC motor not required
switch | normally | MG overspeed | however the AC motor will restart when
open PB16 (17) voltage and frequency is

restored
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Table 3.1-5 Functional Evaluation of A-46 Qutliers

Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
12X MG 167 | GEIC | normally | relay actuateson | No Impact - can trip the DC motor not required
2820 |deenergize | overspeed or | however the AC motor will restart when
d relay with| chatter, relay PB16 (17) voltage and frequency is
open seals-in restored
contacts
1H-9 DG 102 | Cardox | normally | relay actuates on | Additional analysis is required to resolve | Additional analysis is required to
room 45H |deenergize | overspeed or the issues concerning initiation of the resolve the issues concerning
cooling d relay with]  chatter, relay Cardox system to multiple fire areas | initiation of the Cardox system
open seals-in . to multiple fire areas
contacts -
74A-9 | DG 102 | Cardox | normally | relay actuates on | Additional-analysis is required to resolve | Additional analysis is required to
room 47H |deenergize | overspeed or the issues concerning initiation of the resolve the issues concerning
cooling d relay with| chatter, relay Cardox system to multiple fire areas | initiation of the Cardox system
open seals-in to multiple fire areas
contacts
45X-9 |fire detected] AT-8 | normally |relay actuates and | Additional analysis is required to resolve | Additional analysis is required to
relay deenergize seals-in the the issues concerning initiation of the resolve the issues concerning
d relay with| corresponding | Cardox system to multiple fire areas | initiation of the Cardox system
open 1HA-9 relay to multiple fire areas
contacts :
2 timer Cardox | normally | times out various | Additional analysis is required to resolve | Additional analysis is required to
512 |deenergize | functions related | the issues concerning initiation of the resolve the issues concerning
d with | to the application | ~Cardox system to multiple fire areas | initiation of the Cardox system
some of CO, to multiple fire areas
contacts
open and
some
closed
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Relay Id | Component| Relay Status Function Chatter Impact Recovery
Type
2A timer q normally | times out various | Additional analysis is required to resolve | Additional analysis is required to
deenergize | functions related | the issues concerning initiation of the | resolve the issues concerning

d with | to the application | Cardox system to multiple fire areas | initiation of the Cardox system
some of CO; to multiple fire areas

contacts

open and
some

closed
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF
D Description Equip | Anch | Min | Notes
DG102# AP/DG 102 NEUTRAL BREAKER CUBICLE 38 >3g | J3g 1
DG103# AP/DG 103 NEUTRAL BREAKER CUBICLE 3g >3g | 3g 1
TRANS 16A* AP/4160 TO 600 V TRANSFORMER 38 >3g | .38 1
TRANS 16B*# AP/4160 TO 600 V TRANSFORMER 3g >3g | 3g 1
TRANS 17A* AP/4160 TO 600 V TRANSFORMER 3g >3g | g 1
TRANS 17B*# AP/4160 TO 600 V TRANSFORMER 3g >3g | .38 1
57-11 CTS/CONDENSATE TRANSFER PUMP #12 3g >3g | 38 1
57-12 CTS/CONDENSATE TRANSFER PUMP #11 J3g >3g | .38 1
NCO8A CRDH/CONTROL ROD DRIVE PUMP #11 J3g >3g | Jg 1
NCO08B CRDH/CONTROL ROD DRIVE PUMP #12 J3g >3g | .38 1
80-03 CS/CONT SPRAY PUMP #121 3g >3g | .3g 1
80-04 CS/CONT SPRAY PUMP #111 38 >3g | .38 1
80-23 CS/CONT SPRAY PUMP #122 J3g >3g | 38 1
80-24 CS/CONT SPRAY PUMP #112 .38 >3g | .3g 1
81-03 CRS/CORE SPRAY PUMP #121 3g >3g | .3g 1
81-04 CRS/CORE SPRAY PUMP #122 3g >3g | 38 1
81-23 CRS/CORE SPRAY PUMP #111 3g >3g | 3g 1
81-24 CRS/CORE SPRAY PUMP #112 3g >3g | g 1
01-03 MS/MAIN STEAM OUTSIDE ISO VLV #3 38 NA | 3g 1
01-04 MS/MAIN STEAM OUTSIDE ISO VLV #4 38 NA | 38 1
01-102A MS/MAIN STEAM EMERGENCY ELECTROMATICRV#3 |- .3g NA | 3g 1
01-102B MS/MAIN STEAM EMERGENCY ELECTROMATIC RV #1 3g NA | 3g 1
01-102C MS/MAIN STEAM EMERGENCY ELECTROMATIC RV #2 38 NA | 3g 1
01-102D MS/MAIN STEAM EMERGENCY ELECTROMATIC RV #4 38 NA | .3g 1
01-102E MS/MAIN STEAM EMERGENCY ELECTROMATIC RV #5 38 NA | 3g 1
01-102F MS/MAIN STEAM EMERGENCY ELECTROMATIC RV #6 3g NA | 3g 1
80-15 CS/CONT SPRAY INLET ISO VLV #121 38 NA | .3g 1
80-16 CS/CONT SPRAY INLET ISO VLV #111 3g NA | 3g 1
80-35 CS/CONT SPRAY INLET ISO VLV #122 3 NA | 3g 1
80-36 CS/CONT SPRAY INLETISO VLV #112 . 3g NA | J3g 1
80-40 CS/CONT SPRAY LOOP #111 BYPASS ISO VLV TO TORUS 38 NA | .3g 1
80-41 CS/CONT SPRAY TEST LINE ISO VLV 38 NA | .3g 1
8044 CS/CONT SPRAY LOOP #112 BYPASS ISO VLV TO TORUS 38 NA | 3g 1
8045 CS/CONT SPRAY LOOP #112 BYPASS 1SO VLV 38 NA | 3g 1
81-11 CRS/PUMP RECIRC #12 PRESSURE SAFETY VLV 3g NA | 3g 1
81-31 CRS/PUMP RECIRC #11 PRESSURE SAFETY VLV 38 NA | 3g 1
81-53 CRS/MOTOR #111 SEAL COOLING PRESS. REGULATOR 3g NA | 3g 1
81-54 CRS/MOTOR #112 SEAL COOLING PRESS. REGULATOR 38 NA | 3g 1
81-55 CRS/MOTOR #121 SEAL COOLING PRESS. REGULATOR 38 NA | 3g 1
81-56 CRS/MOTOR #122 SEAL COOLING PRESS. REGULATOR 38 NA | 3g 1
96-15 DSA/DG #102 START AIR TANK #1 RELIEF VLV 3g NA | J3g 1
96-16 ° DSA/DG #102 START AIR TANK #2 RELIEF VLV 38 NA | .3g 1
96-17 DSA/DG #102 START AIR TANK #3 RELIEF VLV 38 NA | 3g 1
96-18 DSA/DG #102 START AIR TANK #4 RELIEF VLV 38 NA | .3g 1
96-19 DSA/DG #102 START AIR TANK #5 RELIEF VLV 38 NA | .33 1
96-20 DSA/DG #102 AIR INLET RELIEF VLV 38 NA | .3g 1
96-28 DSA/DG #102 AIR INLET PRESSURE REGULATING VLV Jg NA | 3g 1
96-42 DSA/DG #103 START AIR COMPRESSOR RELIEF VLV 38 NA | 3g 1
96-43 DSA/DG #103 START AIR COMPRESSOR RELIEF VLV 3g NA | 3g 1
9644 DSA/DG #103 START AIR TANK #1 RELIEF VLV 3g NA | 3g 1
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF
ID Description Equip | Anch | Min | Notes
9645 DSA/DG #103 START AIR TANK #2 RELIEF VLV 38 NA | 3g 1
96-46 DSA/DG #103 START AIR TANK #3 RELIEF VLV 3g NA | 38 1
9647 DSA/DG #103 START AIR TANK #4 RELIEF VLV 38 NA | 3s 1
9648 DSA/DG #103 START AIR TANK #5 RELIEF VLV 38 NA | 3g 1
96-49 DSA/DG #103 AIR INLET RELIEF VLV 3g NA | 3g 1
96-50 DSA/DG #103 START AIR COMPRESSOR RELIEF VLV 3g NA | 3g 1
96-51 DSA/DG #103 START AIR COMPRESSOR RELIEF VLV 38 NA | 3g 1
96-52 DSA/DG #103 AIR INLET PRESSURE REGULATING VLV 38 NA | J3g 1
96-60 DSA/DG #102 START AIR COMPRESSOR RELIEF VLV 38 NA | 3g 1
96-61 DSA/DG #102 START AIR COMPRESSOR RELIEF VLV 38 NA | 3g 1
96-62 . DSA/DG #102 START AIR COMPRESSOR RELIEF VLV - .38 NA | 3g 1
96-63 DSA/DG #102 START AIR COMPRESSOR RELIEF VLV 38 NA | J3g 1
01-01 MS/MAIN STEAM INSIDE ISO VLV #1 38 NA | 3g 1
01-02 MS/MAIN STEAM INSIDE ISO VLV #2 38 NA | 3g 1
01-03C MS/MAIN STEAM OUTSIDE ISO VLV #3 PILOT 3g NA | J3g 1
01-03D MS/MAIN STEAM OUTSIDE ISO VLV #3 PILOT 38 NA | J3g 1
01-03E MS/MAIN STEAM OUTSIDE ISO VLV #3 PILOT 38 NA | 3g 1
01-04C MS/MAIN STEAM OUTSIDE ISO VLV #4 PILOT 3g NA | 3g 1
01-04D MS/MAIN STEAM OUTSIDE ISO VLV #4 PILOT 3g NA | 3g 1
01-04E MS/MAIN STEAM OUTSIDE ISO VLV #4 PILOT Jg NA | 3g 1
1174 CRD/TRAIN 11 SCRAM VLV PILOTS (129 TOTAL) 38 NA | .3g 1
1184 CRD/TRAIN 12 SCRAM VLV PILOTS (129 TOTAL) 38 NA | 3g 1
39-07R EC/LOOP #11 STEAM OUTLET OUTSIDE ISO VLV 38 NA | 3g 1
39-08R EC/LOOP #12 STEAM OUTLET OUTSIDE ISO VLV 38 NA | 3g 1
39-09R EC/LOOP #11 STEAM OUTLET INSIDE ISO VLV 3g NA | J3g 1
39-10R EC/LOOP #12 STEAM OUTLET INSIDE ISO VLV 38 NA | J3g 1
40-01 CRS/CORE SPRAY INLET INNER 1SO VLV 38 NA | 3g 1
40-02 CRS/CORE SPRAY INLET OUT ISO VLV 3g NA | 3g 1
40-05 CRS/CORE SPRAY TEST ISO VLV 38 NA | 3g 1
40-06 CRS/CORE SPRAY TEST ISO VLV 3g NA | 3g 1
40-09 CRS/CORE SPRAY INLET INNER 1SO VLV 38 NA | .3g 1
40-10 CRS/CORE SPRAY INLET INNER ISO VLV 38 NA | g 1
40-11 CRS/CORE SPRAY INLET INNER ISO VLV 38 NA | 3g 1
40-12 CRS/CORE SPRAY INLET OUT ISO VLV 38 NA | J3g 1
40-30 CRS/CORE SPRAY VENT INSIDE ISO VLV 38 NA | 3g 1
40-31 CRS/CORE SPRAY VENT INSIDE ISO VLV 38 NA | 3g 1
40-32B CRS/OUTSIDE IV #11-CORE SPRAY LOOP HI POINT VENT 3g NA | 3g 1
PILOT
40-32C CRS/OUTSIDE IV #11-CORE SPRAY LOOP HI POINT VENT 38 NA | 3g 1
PILOT
40-33B CRS/OUTSIDE IV #12-CORE SPRAY LOOP HI POINT VENT 3g NA | 3g 1
PILOT
40-33C CRS/OUTSIDE IV #12-CORE SPRAY LOOP HI POINT VENT 3g NA | 3g 1
PILOT ‘
80-01 CS/CONT SPRAY PUMP #111 SUCTION ISO-VLV 3g NA | 3g 1
80-02 CS/CONT SPRAY PUMP #121 SUCTION ISO VLV 3g NA | 3g 1
80-15C CS/CONT SPRAY INLET ISO VLV PILOT #121 38 NA | 3g 1
80-15D CS/CONT SPRAY INLET ISO VLV PILOT #121 38 NA | J3g 1
80-16C CS/CONT SPRAY INLET ISO VLV PILOT #111 38 NA | 3g 1
80-16D CS/CONT SPRAY INLET ISO VLV PILOT #111 38 NA | 3g 1
80-21 CS/CONT SPRAY PUMP #112 SUCTION ISO VLV 3g NA | .3g 1
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF

D Description Equip | Anch | Min | Notes

80-22 CS/CONT SPRAY PUMP #122 SUCTION 1SO VLV 3 NA | 3g 1

80-35C CS/CONT SPRAY INLET ISO VLV PILOT #122 3g NA | .3g 1

80-35D CS/CONT SPRAY INLET ISO VLV PILOT #122 38 NA | 3g 1

80-36C CS/CONT SPRAY INLET ISO VLV PILOT #112 38 NA | 3g 1

80-36D CS/CONT SPRAY INLET ISO VLV PILOT #112 38 NA | 3s 1

80-40B CS/CONT SPRAY LOOP #111 BYPASS ISO VLV PILOT .3g NA | 3g 1

8041B CS/CONT SPRAY TEST LINE ISO VLV PILOT Jg NA | 3g 1

80-44B CS/CONT SPRAY LOOP #112 ISO VLV PILOT 38 NA | 3g 1

80-45B CS/CONT SPRAY TEST LINE ISO VLV PILOT 3g NA | 3g 1

81-01 CRS/TORUS OUTLET IV-CORE SPRAY PMP #121 SUCT Jg NA | 38 1
ISO VLV

81-02 CRS/TORUS OUTLET IV-CORE SPRAY PMP #122 SUCT 3g NA | 3g 1
ISO VLV

81-21 CRS/TORUS OUTLET IV-CORE SPRAY PMP #111 SUCT 3g NA | .3g 1
ISO VLV - .

81-22 CRS/TORUS OUTLET IV-CORE SPRAY PMP #112 SUCT . 3g NA | 3g 1
ISO VLV

93-25 CSRW/CONT SPRAY RAW WTR PMP DISCHG BLOCK g | NA | 38 1
VLV #111

93-26 CSRW/CONT SPRAY RAW WTR PMP DISCHGBLOCK . _ || 38 NA | 3g 1
VLV #121

93-27 CSRW/CONT SPRAY RAW WTR PMP DISCHG BLOCK .38 | NA | 3g 1
VLV #122

93-28 CSRW/CONT SPRAY RAW WIR PMPDISCHGBLOCK ~ |_ 38 | NA | 3g 1
VLV #112 ) )

93-71 CSRW/CONT SPRAY RAW WATER FLOW CONTROL VLV Jg NA | .3g 1
#111

93-72 CSRW/CONT SPRAY RAW WATER ISO VLV #112 38 NA | 3g 1

93-73 CSRW/CONT SPRAY RAW WATER ISO VLV #121 3g NA 3g 1

93-74 CSRW/CONT SPRAY RAW WATER FLOW CONTROL VLV 38 NA | 3g 1
#122

DG102 IB AP/DG 102 EMERGENCY DC ISOLATION BREAKER 3g >3g | 38 1
CABINET

DG103 IB AP/DG 103 EMERGENCY DC ISOLATION BREAKER 3g >3g | 3¢ 1
CABINET e

SC161A AP/STATIC BATTERY CHARGER 3g >3g | 3g 1

SC161B AP/STATIC BATTERY CHARGER 3g >3g | 38 1

SC171A AP/STATIC BATTERY CHARGER 3g >3g | 3g 1

SC171B AP/STATIC BATTERY CHARGER 38 >3g | .38 1

82-01 FOHS/DG FUEL OIL STORAGE TANK #102 3g >3z | 38 1

82-02 FOHS/DG FUEL OIL STORAGE TANK #103 3g >3g | 3g 1

EDG102# AP/EMERGENCY DIESEL GENERATOR #102 38 >3g | .3g 1

EDG103# AP/EMERGENCY DIESEL GENERATOR #103 -38 >3g | 38 1

202-102 FLOW TRANSMITTER 38 >3g | 3g 1

202-103 FLOW TRANSMITTER 3g >3g | 3g 1

202-49C FLOW CONTROLLER 3g >3g | 38 1

202-49D E/P CONVERTER 3g >3g | 38 1

202-92C .FLOW CONTROLLER 3g >3g | .3g 1

202-92D FLOW CONTROLLER 3g >3g | 38 1

210.1-85 TEMP CONTROLLER 38 >3g | 38 1

210.1-88 TEMP CONTROLLER 38 >3g | 38 1

210.1-89 TEMP CONTROLLER 3g >3g | 3g 1
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF
ID Description Equip | Anch | Min | Notes
305-11D CRD/IRM TRANSMITTER 3g >3g | 38 1
305-15D CRD/IRM TRANSMITTER 38 >3g | .38 1
36-03A RCS/RCS LEVEL TRANSMITTER J3g >3g | 3g 1
36-03B RCS/RCS LEVEL TRANSMITTER 3g >3g | 3g 1
36-03C RCS/RCS LEVEL TRANSMITTER 38 >3g | J3g 1
36-03D RCS/RCS LEVEL TRANSMITTER 38 >3g | 3g 1
36-04A RCS/RCS LEVEL TRANSMITTER 38 >3g | .38 1
36-04B RCS/RCS LEVEL TRANSMITTER J3g >3g | 3g 1
36-04C RCS/RCS LEVEL TRANSMITTER 38 >3g | 38 1
36-04D RCS/RCS LEVEL TRANSMITTER 3g >3g | 38 1
36-07A RCS/RCS LEVEL TRANSMITTER g >3g | 3g | 1
36-07B RCS/RCS LEVEL TRANSMITTER 38 >3g | 38 1
36-07C RCS/RCS LEVEL TRANSMITTER 3g >3g | 3s 1
36-07D RCS/RCS PRESSURE TRANSMITTER 3g >3g | 38 1
36-102A RCS/RCS PRESSURE TRANSMITTER 3g >3g | 3g 1
36-104 RCS/RCS PRESSURE TRANSMITTER 3g >3g | 38 1
36-31 RCS/RCS PRESSURE TRANSMITTER 38 >3g | -3 1
36-31B RCS/RCS PRESSURE INDICATOR ag >3g | 38 1
36-32 RCS/RCS PRESSURE TRANSMITTER 38 >3g | 38 1
36-32B RCS/RCS PRESSURE INDICATOR 3g >3g | 38 1
36-76A RCS/RCS LEVEL TRANSMITTER J3g >3g | 38 1
36-77 RCS/RCS LEVEL TRANSMITTER 3g >3g | 38 1
36-90A MS/MS EMERG ELECTROMATIC RV #111 PRESS 3g >3g | 3g 1
INDICAT SWITCH ..
36-90B MS/MS EMERG ELECTROMATIC RV #112 PRESS 3g >3g | 3g 1
INDICAT SWITCH , .
36-90C MS/MS EMERG ELECTROMATIC RV #121 PRESS 3g >3g | 38 1
INDICAT SWITCH
36-90D . MS/MS EMERG ELECTROMATIC RV #122 PRESS 3g >3g | 3g 1
INDICAT SWITCH
36-90E MS/MS EMERG ELECTROMATIC RV #113 PRESS 3g >3g | 38 1
| INDICAT SWITCH
36-90F MS/MS EMERG ELECTROMATIC RV #123 PRESS 3g >3g | 3g 1
INDICAT SWITCH
EIRR* RCS/EAST INSTR. ROOM RACK 38 >3g | 38 1
WIRR* RCS/WEST INSTR. ROOM RACK 38 >3g | 38 1
201.2-491 CONTAINMENT/TORUS AIR TEMPERATURE ELEMENT 3g >3g | 3g 1
201.2-492 CONTAINMENT/TORUS AIR TEMPERATURE ELEMENT 3g >3g | .38 1
201.2-493 CONTAINMENT/TORUS TEMPERATURE ELEMENT J3g >3g | 3g 1
201.2-494 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | .38 1
201.2-495 CONTAINMENT/TORUS TEMPERATURE ELEMENT 38 >3g | g 1
201.2-4496 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 38 1
201.2-497 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 38 1
201.2498 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 38 1
201.2-499 CONTAINMENT/TORUS TEMPERATURE ELEMENT 38 >3g | .38 1
201.2-500 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | .38 1
201.2-501 CONTAINMENT/TORUS TEMPERATURE ELEMENT J3g >3g | 38 1
201.2-502 CONTAINMENT/TORUS TEMPERATURE ELEMENT Jg >3g | .38 1
201.2-503 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 3g 1
201.2-504 CONTAINMENT/TORUS TEMPERATURE ELEMENT J3g >3g | 38 1
201.2-505 CONTAINMENT/TORUS TEMPERATURE ELEMENT 38 >3g | 38 1
201.2-506 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | Jg 1
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF

ID Description Equip | Anch { Min | Notes
201.2-507 CONTAINMENT/TORUS TEMPERATURE ELEMENT 38 >3g | 3g 1
201.2-508 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | .3g 1
201.2-509 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 38 1
201.2-510 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | .3g 1
201.2-511 CONTAINMENT/TORUS TEMPERATURE ELEMENT 38 >3g | 3g 1
201.2-512 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 3g 1
201.2-513 CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 3g 1
201.2-514 CONTAINMENT/TORUS TEMPERATURE ELEMENT 38 >3g | 3g 1
201.2-515 CONTAINMENT/TORUS TEMPERATURE ELEMENT 38 >3 | 38 1
201.2-516 CONTAINMENT/TORUS TEMPERATURE ELEMENT 38 >3g | 3g 1
201.2-521A CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 3g 1
201.2-522A CONTAINMENT/TORUS TEMPERATURE ELEMENT 3g >3g | 38 1
1810 CTRL/AUXILIARY CONTROL CABINET 1S10 3g >3g | 3g 1
1S12 CTRL/AUXILIARY CONTROL CABINET 1S12 3g >3g | 3g 1
183 AP/DIESEL GENERATOR #102 RELAY CABINET 38 >3g | 3g 1
184 AP/DIESEL GENERATOR #103 RELAY CABINET 38 >3g | 3g 1
1852 CTRL/AUXILIARY CONTROL CABINET 1852 38 <3g | <3| 13
1869 CTRL/AUXILIARY CONTROL CABINET 1869 38 <38 | <3| 13
201.2-517 CONTAINMENT/TORUS TEMPERATURE CONDITIONER 3g >3g | 38 1

& RECORDER .
201.2-518 CONTAINMENT/TORUS TEMPERATURE CONDITIONER 3g >3g | 38 1

& RECORDER
201.2-519 CONTAINMENT/TORUS TEMPERATURE INDICATOR 3g >3g | 3g 1
201.2-520 CONTAINMENT/TORUS TEMPERATURE INDICATOR 3g >3g | 3g 1
201.2-521 CONTAINMENT/TORUS TEMPERATURE TRANSMITTER 3g >3g | 3g 1
201.2-521B CONTAINMENT/TORUS TEMPERATURE INDICATOR 38 >3g | 38 1
201.2.522 CONTAINMENT/TORUS TEMPERATURE TRANSMITTER 3g >3g | 38 1
201.2-522B CONTAINMENT/TORUS TEMPERATURE INDICATOR .3g >3g | 3g 1
36-09 RCS/RCS LEVEL INDICATOR 3g >3g | 3g 1
36-10 RCS/RCS LEVEL INDICATOR 3g >3g | 3g 1
36-102A RCS/RCS PRESSURE INDICATOR 3g >3g | 3g 1
36-103 RCS/RCS PRESSURE RECORDER 3g >3g | 38 1
36-25 RCS/RCS PRESSURE INDICATOR 3g >3g | 3g 1
36-26 RCS/RCS LEVEL INDICATOR 38 >3g | 38 1
36-27 RCS/RCS PRESSURE INDICATOR 38 >3g | 38 1
36-28 RCS/RCS LEVEL INDICATOR 3g >3g | 38 1
36-31A RCS/RCS PRESSURE INDICATOR 3g >3g | J3g 1
36-31C CTRL/CONTROL COMPONENT (FUNCTION GENERATOR) 3g >3g | 38 1
36-32A RCS/RCS PRESSURE INDICATOR g >3g | 3g 1
36-32C CTRL/CONTROL COMPONENT (FUNCTION GENERATOR) 3g >3g | 38 1
36-34 RCS/RCS PRESSURE INDICATOR 3g >3g | 3 1
36-76AA RCS/RCS LEVEL INDICATOR 38 >3g | 38 1
36-76B CTRL/CONTROL COMPONENT (MULTIPLIER/DIVIDER) .38 >3g | 38 1
36-77A RCS/RCS LEVEL INDICATOR 3g >3g | 38 1
ATSA RPS CHANNEL AJANALOG TRIP SYSTEM CABINET A 3g >3g | 38 1
ATSB RPS CHANNEL B/ANALOG TRIP SYSTEM CABINET B 38 >3g | 3g 1
ATSC RPS CHANNEL C/ANALOG TRIP SYSTEM CABINET C -3 >3g | 38 1
ATSD RPS CHANNEL D/ANALOG TRIP SYSTEM CABINET D 3g >3g | 38 1
CB11B* CTRL/125 V DC CONTROL AND RELAY BOARD 3g >3g | 38 1

CONTROL BUS 11B
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF
D Description Equip | Anch { Min | Notes
CBI12B* CTRL/125 V DC CONTROL AND RELAY BOARD 3g >3g | 38 1
CONTROL BUS 12B
DC102# AP/EDG 102 CONTROL CABINET 38 >3g | 38 1
DC103# AP/EDG 103 CONTROL CABINET J3g >3g | .3g 1
IA78A RCS/RCS TEMPERATURE INDICATOR 3g >3g | 3g 1
JA78B RCS/RCS TEMPERATURE INDICATOR 3g >3g | 38 1
JAB5A RCS TEMPERATURE MV/I CONVERTER 38 >3g | .3g 1
IA85B RCS TEMPERATURE MV/I CONVERTER 3g >3g | 3 1
ID22B# CTRL/CONTROL COMPONENT (MULTIPLIER/DIVIDER) 3g >3g | J3g 1
ID75# RCS/RCS PRESSURE RECORDER J3g >3g | 38 1
NIB11# AP/NUCLEAR INST BUS #11 3g >3g | J3g 1
NIB12# AP/NUCLEAR INST BUS #12 .38 >3g | .38 1
PNL 167A AP/DIST PNL 167A BUS 38 >3g | 38 1
PRC162# AP/REACTOR PROTECTION SYS MG SET #162 PROTECT J3g >3g | J3g 1
RELAY
PRC167# AP/COMPUTER POWER SUPPLY MG SET #167 PROTECT 3g >3g | 38 1
RELAY
PRC1714 AP/REACTOR PROTECTION SYS MG SET #171 PROTECT J3g >3g | 3g 1
RELAY -
PRC172# AP/REACTOR PROTECTION SYS MG SET #172 PROTECT J3g >3g | 38 1
RELAY
RSP11 CTRL/REMOTE SHUTDOWN PNL #11 J3g >3g | 3g 1
RSP12 CTRL/REMOTE SHUTDOWN PNL #12 J3g >3g | .38 1
SSC1# CTRL/SHUTDOWN SUPV CONTROL CABINET 1 .38 >3g | 3g 1
*SSC24# CTRL/SHUTDOWN SUPV CONTROL CABINET 2 .3g >3g | 3g 1
VB11-WELD WELDING of VB11 38 >3g | .38 1
VBI12-WELD WELDING of VB12 38 >3g | 38 1
125# CRD/HYDRAULIC CONTROL UNIT H20-N2 ACCUM'S (129 38 >3g | 38 1
TOTAL)
128# CRD/HYDRAULIC CONTROL UNIT N2 ACCUMULATORS 3g >3g | 38 1
(129 TOTAL) :
57-01 CTSCTS/CONDENSATE SURGE AND STORAGE TANK #11 NA NA NA 1
57-02 CIS/CONDENSATE SURGE AND STORAGE TANK #12 NA NA NA 1
80-13# CS/CONT SPRAY HEAT EXCHANGER #122 38 >3g | 3 1
80-144 CS/CONT SPRAY HEAT EXCHANGER #112 .3g >3g | 3g 1
80-33# CS/CONT SPRAY HEAT EXCHANGER #121 g >3g | 3g 1
80-34# CS/CONT SPRAY HEAT EXCHANGER #111 .38 >3g | .38 1
80-118 TORUS COOLING MOV 38 NA 38 2
80-40 thru 80-45B CNTSPRAY CROSS-TIE SOV/MOVs 38 NA 38 2
81-11 CS RELIEF VALVE 3g NA 38 2
81-31 CS RELIEF VALVE 38 NA 38 2
83.1-09 to -12 DRYWELL EQUIP DRAIN MOVs 38 NA 38 2
All Block Walls . 38 NA 38 4
Adjacent to A46 &
SMA Equip .
Buildings 38 NA 3g 2,9
CRD/Reactor Internal 38 NA ag 2
Cab # 19720-S 38 >3g | 38 2
Cab # 19720-T 38 >3g | 3g 2
Cab # 22443-NN 38 >.3g 38 2
Cab # 22443-PP 38 >3g | 38 2
Cab # 22445-A Jag >3g | 3g ‘2
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF
D Description Equip | Anch | Min | Notes
Cab # 22445-B 38 >3g | 3 2
DG Room Fans EDG HVAC 38 >3g | 38 2
Fire Piping FLOOD SOURCE Jd-2g | .1-2g ;; 2
Fire Protection Panel | EDG HVAC ISOLATION 38 >3g | 38 2
JB11 3g >3g g 2
JB12 3g >3g | 38 2
LT36-24A&B J3g >3g | Jg 2
LT58-05 38 >3g | 3g 2
"MCB""A""" v 38 >3g | 3g 2
Piping 3g >3g | .3g 2
Rollup Door-DG EDG HVAC 3g >3z | 38 2
Rooms ’
Scal Oil Vacm Tank 38 >3g g 2
Torus .38 >3g | 38 2,9
1 UPS162,172A&B 3g >3g | J3g 2
XMTR201.2476A-D 3g >3g | 3 2
XMTR201.2-483 38 >3g | 3g 2
XMTR201.2-484 “ 38 >3g | J3g 2
XMTR36-05A-D J3g >3g | 38 2
XMTR36-08A-D 38 >3g | 38 2
XMTR39-06A-D 38 >3g | 38 2
HCU HYDRAULIC CONTROL UNITS .38 >3g | 3g 5,6
161A# AP/600 V POWERBOARD #161A .3g >3g | 3g 5
161B# AP/600 V POWERBOARD #161B .38 >3g | 3g 5
171A# AP/600 V POWERBOARD #171A 38 >3g | 38 5
171B# AP/600 V POWERBOARD #171B 3g >3g | 3g 5
16A# AP/600 V POWERBOARD #16A 38 <3g | <3g 3,5
16B# AP/600 V POWERBOARD #16B 3g <3g | <3g 3,5
17A# AP/600 V POWERBOARD #17A J3g <3g | <3g 3,5
17B# AP/600 V POWERBOARD #17B 3g <3g | <3g 35
102# AP/4160 V POWERBOARD #102 38 >3g | 3g 3,5
103# AP/4160 V POWERBOARD #103 38 >3g | J3g 3,5
AUXFEEDI102 AUX FEEDER 102 38 18g { .13g 3,5
AUXFEEDI103 AUX FEEDER 103 3g A8g | 18g-1 35
PB11-3-3 AP/4160V POWERBOARD 11 3g <3g | <3g 3,5
PB12-1-12 AP/4160V POWERBOARD 12 3g <3g | <3g 3,5
TRANS 167A* AP/600 TO 1207208 V TRANSFORMER 38 28g | .28g 5,6
8149 CRS/CORE SPRAY TOPPING PUMP #112 3g >3g | 3g 57
81-50 CRS/CORE SPRAY TOPPING PUMP #111 3g >3g | 3g 57
81-51 CRS/CORE SPRAY TOPPING PUMP #121 J3g >3g | J3g 57
81-52 CRS/CORE SPRAY TOPPING PUMP #122 . 38 >3g | 3g 57
72-54 DGCW/DG COOLING WATER PUMP #103 38 >3g | 38 56
72-62 DGCW/DG COOLING WATER PUMP #102 J3g >3g | 38 5,6
93-01 CSRW/CONT SPRAY RAW WATER PUMP #112 29g >3g | 298 5,7
93-02 CSRW/CONT SPRAY RAW WATER PUMP #111 29g >3g | 29 57
93.03 CSRW/CONT SPRAY RAW WATER PUMP #122 29g >3g | 29 5,7
93-04 CSRW/CONT SPRAY RAW WATER PUMP #121 29g >.3g | .29g 5,7
BB11 AP/125 V DC BATTERY BOARD #11 38 27g | 27g 57
BB12 AP/125 V DC BATTERY BOARD #12 Jg 27g | 27g 5,7
RC102# AP/DG 102 RELAY RESISTOR (NEUTRAL GROUND) .38 >3g | 3g 5,6
RC103# AP/DG 103 RELAY RESISTOR (NEUTRAL GROUND) J3g >3g | 3g 5,6
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF
D Description Equip { Anch | Min | Notes
MSIVIR* AP/MAIN STEAM ISO VLV INSTRUMENT RACK 3g >3g | 38 5,7
1834 CTRL/AUXILIARY CONTROL RELAY CABINET 1534 3g <3g | <3| 35
1835 CTRL/AUXILIARY CONTROL RELAY CABINET 1835 3g <3g | 3| 35
1836 CTRL/AUXILIARY CONTROL RELAY CABINET 1836 38 <3g | <3| 35
1851 CTRL/AUXILIARY CONTROL CABINET 1851 38 <3g | <3| 3,5
1853 CTRL/AUXILIARY CONTROL CABINET 1S53 3g <3g | <3| 35
1S54 CTRL/AUXILIARY CONTROL CABINET 1S54 3g <3g | <3| 3,5
1855 CTRL/AUXILIARY CONTROL CABINET 1S55 38 <3g | <3| 35
1856 CTRL/AUXILIARY CONTROL CABINET 1S56 3g <38 | <3| 35
1857 CTRL/AUXILIARY CONTROL CABINET 1857 38 <3g | <3} 35
1859 CTRL/AUXILIARY CONTROL CABINET 1859 3g <3g | <3| 35
1560 CTRL/AUXILIARY CONTROL CABINET 1S60 38 <3g | <3| 35
1862 CTRL/AUXILIARY CONTROL CABINET 1862 .38 <3g | <3g] 35
1S63 CTRL/AUXILIARY CONTROL CABINET 1563 38 <3g | <31 35
1865 CTRL/AUXILIARY CONTROL CABINET 1865 38 <3g | <3| 35
15870 CTRL/AUXILIARY CONTROL CABINET 1570 38 <3g | <3g| 35
1870-EMBED 1570 EMBED CHANNEL 3g >3g | 38 3,5
1873 CTRL/AUXILIARY CONTROL CABINET 1873 3z <3g | <3| 35
1875 CTRL/AUXILIARY CONTROL CABINET 1875 3g <3g 1 <3| 35
1880 CTRL/AUXILIARY CONTROL CABINET 1580 3g <3 | <3| 35
1582 CTRL/AUXILIARY CONTROL CABINET 1582 3g <3g | <3| 35
1584 CTRL/ANNUNCIATOR CABINET 1584 .38 <3g | <3| 35
1S85 CTRL/AUXILIARY CONTROL CABINET 1585 38 <3g | <3| 3,5
1886 CTRL/AUXILIARY CONTROL RELAY CABINET 1586 38 <3g | <3| 3,5
1587 CTRL/AUXILIARY CONTROL RELAY CABINET 1887 38 <3g | <3s{ 35
1588 CTRL/AUXILIARY CONTROL RELAY CABINET 1588 -3g <3g | <3| 35
CPl61# AP/BATTERY CHARGER MG SET #161 CONTROL 3g >3g | 3 5,7
CABINET
CP162# AP/REACTOR PROTECTION SYS MG SET #162 CONTROL 3g >3g | 38 5,7
CABINET )
CP171# AP/BATTERY CHARGER MG SET #171 CONTROL PNL 3g >3g'| 3g 5,7
CP172# AP/REACTOR PROTECTION SYS MG SET #172 CONTROL 3g >3g | 38 57
PNL
E# CTRL/CONSOLE E CONTL RM ELECT CONTROL 3g <3g | <38 ] 3,56
CONSOLE
F# CTRL/CONTROL BOARD PNL F 38 <3g | <38 3,56
GH CTRL/CONTROL BOARD PNL G 38 <3g | <3g | 356
H# CTRL/CONTROL BOARD PNL H 3g <3g | <3| 356
K# CTRL/CONTROL BOARD PNL K 38 <3g | <38 ] 356
L# CTRL/CONTROL BOARD PNL L Jg <3g | <3s| 356
M# CTRL/CONTROL BOARD PNL M 3g <3g | <3| 356
N# CTRL/CONTROL BOARD PNL N 38 <3g | <3g | 356
VBI11 CTRL/125 V DC VLV BOARD #11 3g >3g | 38 5,6
VBI12 CTRL/125 V DC VLV BOARD #12 J3g >3g | 38 5.6
96-04 DSA/DG #102 START AIR TANK #1 .38 >3g | 3g 5.7
96-05 DSA/DG #102 START AIR TANK #2 3g >3g | 38 5,7
96-06 DSA/DG #102 START AIR TANK #3 38 >3g | 3g 57
96-07 DSA/DG #102 START AIR TANK #4 3g >3g | .3g 5,7
96-08 DSA/DG #102 START AIR TANK #5 38 >3g | 38 57
96-31 DSA/DG #103 START AIR TANK #1 3g >3g | .3g 5,7
96-32 DSA/DG #103 START AIR TANK #2 3g >3g | 38 5,7
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Table 3.1-6 Success Path Equipment HCLPF Values

HCLPF

ID Description Equip | Anch | Min | Notes .
96-32 DSA/DG #103 START AIR TANK #2 3g >3g | .3g 3,7
96-33 DSA/DG #103 START AIR TANK #3 J3g >3g | 38 5,7
96-35 DSA/DG #103 START AIR TANK #4 3g >3g | .38 57
96-36 DSA/DG #103 START AIR TANK #5 3g >3g | .3g 5,7
CB-TB-261" CABLE TRAYS-TURBINE BUILDING- ELEVATION 261" <3g <3g | <3z} 58
All Cable Trays 3g >3g | 38 58
Except TB EL 261’

* After anchorage modification, the HCLPF will equal or exceed 0.3g pga

-
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Notes:

Items in Italics are not on the SMA equipment list

1. Screened out in A-46 program with anchorage factor of safety >1.85 which results in a
HCLPFs\z > 0.30g PGA (see A46 SEWS).

2. IPEEE (non-A46) Item - see NMP1 GIPPER database®.

3. Current HCLPF anchorage capacity < 0.30g PGA - After modification, HCLPF will exceed
0.30g PGA, see Table 7-1.

4. Block wall capacities explicitly calculated in Calc. Nos. 95C2873-C-001%, -004™ & -0057,
5. GIP Outlier - see SEWS?! for resolution. |

6. See Calc. No. 93C2771-C-007%.

7. See Calc. No. 95C2873-C-0037.

8. See Calc. Nos. 95C2873-C-006" & 93C2771-C-008"".

9. See Calc. No. 95C2873-C-006 for Foam Building and Torus HCLPF Evaluation.
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FIGURE 3.1-1 NMP1 FUNCTIONAL SUCCESS DIAGRAM
Note: Shaded paths represent redundant IPEEE success paths, non-shaded paths represent possible success paths not credited in the IPEEE
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3.2 USI A-45, GI-131, and Other Seismic Safety Issues

USI A-45 Shutdown Decay Heat Removal Requirements |
No weaknesses were identified in the SMA analysis in Section 3.1 with regard to decay heat

removal (USI A-45) or any other seismic issues. A plant HCLPF of 0.3g can be associated with
the containment spray heat removal system and its support systems. Also, two other capabilities
exist at NMP1 which were not analyzed as part of the success path (see Figure 3.1-1):

o Ifthere is no LOCA condition, emergency condensers and/or shutdown cooling could provide
decay heat removal. The A-46 evaluation considered these systems and therefore, as a
minimum, these systems provide substantial reliability for HCLPFs approaching 0.3g without
a LOCA condition.

¢ Torus cooling and containment venting can be manually aligned in the long term. Although
there are no hand wheels on the necessary air operated valves, it is possible to operate these
valves with air bottles, etc. This is acknowledged as a potential improvement in Section 7.

Thus, a more detailed fragility analysis and evaluation of decay heat removal capabilities would
likely show that the heat removal function is reliable up to the 0.3g screening value; a HCLPF
greater than 0.3g is also likely.

USI A-40 Seismic Design Criteria and A-46 Verification of Seismic Adequacy of Equipment
The SMA was coordinated with and utilized the USI A-46 evaluation'® submitted to NRC in

response to Generic Letter 87-02. The seismic analysis in Sections 3.1 further supports the
resolution of these issues at NMP1.

USI_A-17 Systems Interactions in Nuclear Power Plants
Unanalyzed spatial interactions as well as interaction due to relay chatter were considered in the

seismic analysis (Section 3.1).

Control system interactions that can propagate via the electrical and control systems due to a
seismic event were considered. The process involved both a deductive and inductive evaluation.
Control system devices, relays, sensors, thermal overloads, electrical contactors and breakers
were considered.

Also, systems interactions were considered during the walkdown as documented in the SEWS'®,
Sections 3.1.2.3 and 4.8 provide additional documentation on the evaluation of potential spatlal
systems interactions considered in the seismic analysis,

Eastern U, S. Seismicity Issue
This issue is resolved by this IPEEE per Generic Letter 88-20, Supplement 4. The work carried

out by NRC, LLNL and EPRI were considered and taken into account in determining the review
level earthquake.
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4.0  Internal Fire Analysis

The analysis of internal fire risk utilizes both the EPRI FIVE® methodology and fire PRA
methods®®. The FIVE methodology recognizes that the IPE should be used both to screen fire
areas and provide the basis for more detailed analysis of potential vulnerabilities. In a fire PRA,
areas would have to be screened based on quantitative insights from the PRA that includes the
potential for plant trip initiating events and the impact on systems modeled in the PRA (IPE).
Thus, the FIVE methodology is not significantly different from a fire PRA except that FIVE is
slightly more prescriptive with regard to analysis steps and procedures. Also, it was recognized
that the combined unavailability of the Appendix R safe shutdown paths may not be sufficient to
screen out areas without knowledge of other shutdown paths. Thus, all areas were screened and
evaluated utilizing the IPE', which considered the potential for plant initiators and the impact on
equipment and systems modeled in the IPE.

The overall methodology is similar to that used in risk analysis of other hazards, such as seismic
or tornadoes, where the hazard becomes the initiating event for the risk model. Specifically, a fire
PRA is typically developed by defining plant and boundaries, identifying the location of equipment
modeled in the internal events PRA (IPE) within these areas, and assessing the impact on plant
operation caused by a fire in each area (i.e., potential initiating event and damage to systems
modeled in the IPE). The frequency of core damage can be quantified using the same internal
events PRA model. Fire initiating events are defined by location, impact of the fire initiator is
modeled by assuming failure of components and systems affected by the fire event, and the IPE
model includes the unavailability of components and systems not affected by the fire initiator.
Thus, the IPE can be used to quantify the frequency of core damage and release damage states
given that the fire analysis has properly defined the frequency and impact of fires by location.

The following summarizes the approach and methods used in this analysis:

1. Utilizing the FIVE methodology, compartment boundaries were evaluated and fire ignition
frequencies were developed for each fire zone?”. Also, Appendix R exemptions and deviations
were assessed to assure that their potential impacts on the IPEEE analysis were understood. A
plant walkdown was included as part of this analysis.

2. A computerized spatial database®® was developed such that all plant cables and components in
a fire zone could be identified by raceway. This was necessary to accurately identify the
impacts of a fire on systems and components in each area. The spatial database was first
developed for the Appendix R systems® and then further developed to include non Appendix R
systems such as offsite power supplies, main feedwater, main condenser, and their support
systems. This provides additional success paths and results in improved plant reliability for
screening and evaluating areas. The IPE was used to identify the systems and dependencies
necessary to support these key functions. Cable block diagrams were developed, identifying
critical cables. With these cables and their impact on the IPE identified, the spatial database
was utilized to determine the fire zones where these critical cables were located.
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@ 3. The spatial database was used to identify component and system impacts on the IPE due to a
fire in each area. Initial screening assumes the fire fails all cables and components in the area.
Fire impact includes consideration of initiating events (plant trip or immediate shutdown) and
unavailability of systems modeled in the IPE.

4. Based on the impact and frequency of a fire in the area, a screening process® was used to
determine whether a fire in the area represents an insignificant contribution to core damage
frequency or whether detailed analysis should be performed. The IPE is used to support both
quantitative and qualitative screening judgments, This task was equivalent to accomplishing
the FIVE qualitative and conservative quantitative screening.

5. Those areas that did not screen out during the initial screening analysis (item 4 above) were
evaluated in greater detail® to establish realistic scenario frequencies or to screen the areas
out. This analysis considered each unscreened area in greater detail including proximity of
important cables, fire severity, fire causes and suppression. At this point in the analysis, fire
modeling aspects of FIVE (i.e., identifying targets & sources, combustible loading, damage
thresholds and suppression) were used as necessary to support the evaluation®, Plant
walkdowns were an important part of the detailed analysis strategy for screening areas.

6. Containment performance, fire risk scoping issues®, and USIs were assessed with regard to
impact on public safety®” .

This initial screening analysis is described in Section 4.6.1 and the results of the initial screening
analysis is provided.in Table 4.0-1. Those compartments with a screening core damage frequency
greater than 1E-6/yr are evaluated further in Section 4.6.2 and the results are summarized in Table
4.0-2. With the exception of the turbine building El 250’ & 261’ South, main control room,
auxiliary control room, and cable spreading room, all locations were screened out below the
1E-6/yr screening criteria in FIVE,

As shown in Table 4.0-2, there are 5 locations that did not meet the screening criteria. Four of the
areas are marginal; CDF greater than 1E-6/yr, but less than 1E-5/yr. Improvements to existing
programs (i.e., transient combustible control, Thermography, training) are being considered for
these critical areas as potentially cost beneficial. One area is estimated to have a CDF value at
about 1E-S/yr and programmatic improvements may not suffice since a dry transformer
dominates. This is being evaluated further to determine whether it could be easily moved.
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Table4.0-) S y of Initial S 1z Impacts and Results (pege 1 0(2)
Area | Zone [Location Freq Initi Screerurg | OG | DI ID2[AL] A2 | A3 | A67 A4l ASIRI | R2| FP|S1}S2
1 | R1A JReactor bidg El 198 Northeast 1.3E-2 | MSIV | B.OB-IAr X
Reactor bidg El 237 East - -
RIC |Reactor 237-340 Southeast 9.8E-4 none <1E7AT
R1D [Resctor bidg §|_93437 Southeast 3.0E-3 PLOF <1E-7At
R2A |Reactor bidg E1 261 East 69E-3 | MSIV ].2.1EA4AAr: AC X 103 AC
R3A [Reactor bldz E1 281 East 2.2E-2 | MSIV [:14BAAT | B2 X X X AC
R4A |Reactor bldg El 298 East 52B-3 | none <1E<IATr
1 RSA {Reactor bidz El 318 East 3.8E-4 none <1E-7AT
1 R6A [Reactor bidg El 340 East BE-3 none <1E-7A71
2 | RIB [Reactor bidg El 198 Northwest 3.9E-3 | MSIV | . 2.1E-64r X
Reactor bidg E1 198 Southwest - -
Reactor bldg E1 237 West - -
2 R2B [Reactor bidg El 261 West 57E-3)] MSIV [:3.0BSAr] Bl ] AC X 102 AC
2 R2C JReactor bldg El 261 West (SDC) 1.9E3{ nom <1E-7AT 102
2 R3B |Resctor bldz El 281 West 1.3E2} MSIV [-1.084Ar | Bl | AC X X AC
2 R4B |Reactor E1 298 West 5.5E-3 RWX <1EB-TAT
2 RSB |Resctor bidz E1 318 West 9.2E-4 | none <1E-741
2 R6B [Resctor bldg El 340 West 2E3 | none <1B-1h7
172 | RAC JEC solation valve room El 298 9.1E-5 nons <1E-7At
Yard | R2D JReactor bidz track bay E1261 3E31 nons <1E-Tht
3 R1 [Drywell nm m Note 1
4 F1 |Fosm room 5.1E-4 NnONe <1E-74t
5 | OG1 [Ofigss bide 1E-2 A3IX <1E-741 X
5 | T1A [MSIV room AE4 | MSIV | <1E-7Ar
S T1 |Turbne generator ba 6E-2 ] MSIV [:2.9] ) EDG
5 | T3A |Turbme bldg E126) East 23E2| MsSIV [:<23B2:|BIB2} X | X1 X] X X ACIACI B | X
5 T3B [Turbme bldg Bl 261 West SE-2 MSIV |. <1.58-2- X XXX X X X{ X XiX
5 | T4A [Turbine bldg E1 277 East 44B-3 | MSIV [u<d4B3.]1 B2 X JAC| X X AC| E
S | T4B |Turbme bldg E1 277 West 92E3| A2X |.<9.2E3:]B1,B2) X JAC| X | X X X|X)E
5 | T4C |H2 seal o1l umt room, E1277 5.2E-4 none <IB-7Ar1
5 TAD [NSR bettery room, E1277 8.9E-4 T <1B-7AT1
S TSA |Tusbine bldg E1 291 Northeast 2.6B-3 RWX 2.9E-TAt B2
5 | T6A |Turbme bidg El 305 Narth B8.6E-3 | none <IE-7A7
T6B [Turbne bldg El 300 East 2.3E-3 | none <)1E<IAT X
E T6C | Turbme bidg Bl 300 South 34E-3 | TLOF | 1.1E.7Ar X
S T6D JTurbme bldg El 300 Soutt 4.9E-4 none <1E-7At
S | T7A |Turbme bidg E1320 South 1.1E-3 | none <1E-7/r
S | T8A |Turbwne bidg El 333369 East 9.1E-S | none <1E-7At
5 [8B |Turbine bldg E1 369 West 2.3E4 | none <IE-1At _
6} T2A |Turbine bidz El 250 Northeast 3.4B3 | MSIV |+<34E3.| B1,B2 X EDG| X BIX1X
7 | T2B |Turbme bldz El 250 South & West 49E3] MSIV [+<49B-.3. X X X X X BEIX|X
7 | T2E |UPS battery room El 250 41E-3 | none <1B-1\v
8 « |moorporated into FA 9 ne ne na
9 | T2C [Offgas tumel, E1250 1.1E4 | TLOF | <IB-IAT X
9 | T2D |Turtwme bidg E1250 East 1.4E-3 | MSIV |/ <1.4E-3-'] B1,B2 X X X B X
10 | C1 [Csblespreading area 5.0B4 S <SBA 5 Almost all systems can be impacted - detailed analysis required
C2 |Aux cortrol room 3.7E-3 11¢<3,7B-3* Almost all sy can be impacted - detatled amalyns required
C3 {Main control room 9.8E-3 i <9.8B.3 ¢ Almoat all sy can be impacted - detailed amalysis required
2 Al |Admin bidg ships & stores 1E-2 nons <1E-74r | KB
2 A2 |Admin bidg addrion 1E-2 none <)E-7AT
3 S1_ JScreenhouse 9983 | LOC }J:3.6E-4ANT EDG | EDG ElX|X
4 S2 |Diesel fire pump room 4.1E-3 none <]1B-7A7 D
S «  [Waste disp & radwaste sold bidg 1E.2 nons <IE-747
6A | B1A |Battery board room 12, E1 261 3.1E-3 | A3X <1E<4r X X
6B | B1B |Battery board room 11, E{ 261 3.E-3 ] AX <1E- 77 X X
7A | B2A |Battery room 12, E1 277 8.9E-4 nons <1E.7AT DB
17B | B2B |Bsttery room 11, E1277 8.9E-4 none <IE.7AT DA
D3 [DG 102 nussile shield, E1 275 4E-4 A2X 8.1B. 7471 X | EDG
9 | DIA |DG 103 foomdation, E1 250 ).6E-S §{ nonc <1E-7/r1 EDQ
9 | D2A |DG 103 room, E1261 3.2E-2 | nome <1E-TAt EDG
20 | DIC {DO 102 cableway, E1 250 9.1E5 | none <)E-7A7 EDG
2 D1D |Ares under PB 102 & 103, E1 2. 9.)E-5 | A3X <1E-7Nrt X X
22 | D1B {DQ@ 102 fomdstion, E1250 ° 91E-5] none <1E-7A4r1 EDG | EDO
22 | D2B |DG@ 102 room, E1 261 3.2E2 ) A2X | 14B6AT X
23 D2C |PB 102 room, El 261 3.1E-3 A2X 1.4E-7Ar X
24 | D2D [PB 103 room, El 261 3.1E-3 1 A3X <1E-IA7 X
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Notes to Table 4.0-1

Note 1: The primary containment was qualitatively screened out. With the exception of instrumentation,
four core spray injection MOVs, two of four MSIVs, relief valves, two of three shutdown cooling
MOVs, two equipment & floor drain containment isolation MOVs, most sensitive electrical
equipment required to respond to an initiator in the drywell is located outside the primary
containment. There is separation between redundant components and the primary containment is
normally inerted during power operation ’

Certain portions of IPE systems are not shown in Table 4.0-1 either because the system is not susceptible
to the fire hazard or due to the fail-safe nature of their design. These are summarized below:

o Passive Mechanical Systems - screenhouse intake and gates (LK), feedwater injection path (IN),
condensate storage tank (TA), vapor suppression function (VS) are passive and/or have no electrical
components. The impact of fires and other hazards (except seismic) on these systems are not
considered risk significant.

¢ Fail-Safe Design - the reactor SCRAM function (RQ) was not included in the analysis. This system is
a de-energize to actuate system. Fires and hazards are expected to cause a plant SCRAM not prevent
SCRAM. Other protection system actuation signals (P1, P2, and P3) for emergency condensers, core
spray, containment spray, portions of automatic depressurization, and containment isolation were also
neglected because they are de-energize to actuate and considered fail-safe.

Hot Shorts - Spurious ADS actuation, opening of core spray injection MOV (interfacing LOCA
potential), and isolation of emergency condenser steam lines (disables emergency condensers as a means of
pressure, heat, and level control) were assessed to be unlikely events and were not evaluated further. All
three aspects of plant design were modified as a result of the Appendix R safe shutdown analysis such that
two hot shorts are required. These scenarios were assumed to have a small contribution to risk.

The following summarizes the IPE top events in Table 4.0-1, along with an explanation of the impacts
shown:

OG - Normal AC Power: failure of 115KV power supplies to the plant are tracked with the following
impacts:

X =loss of all 115KV power to the plant

B1 = loss of power board 11

B2 = Loss of power board 12

D1/D2 - DC Battery Boards 11 and 12: impacts are summarized below:
X =loss of DC battery board

AC =loss of AC supply to battery board (battery and battery board are available)
DA/DB = loss of battery (AC supply and battery board are available)

Al - Power Bga;'d 101: failure is indicated by “X”.
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Notes to Table 4.0-1

A2/A3 - Power Boards 102 and 103: “X” indicates failure of power board and “EDG” indicates that only
the emergency diesel is unavailable.

A67 - Power Board 167: the following summarizes impacts:
X = power board is unavailable
102 = power board 102 supply is unavailable to power board 167
103 = power board 103 supply is unavailable to power board 167

A4/AS - Power Boards 16A and 17A: “X” indicates failure. The cables that A4 and AS depend upon were
assigned to the power supplies (B1, B2, A2, and A3). '

R1/R2 - RPS Buses 11 and 12: “X” indicates failure and “AC” indicates loss of only AC power Sl.lpply
(DC is supplying RPS bus).

EP. - Fire Protection Water: “E” indicates the electric driven fire pump is unavailable and “D” indicates that
diesel driven fire pump is unavailable.

S1/S2 - Normal Service Water Pumps 11 and 12: “X” indicates failure.

SA/SB - Emergency Service Water Pumps 11 and 12: “X” indicates failure.

TW - Turbine Building Closed Loop Cooling: “X” indicates failure and “12” indicates that only pump 12
is unavailable.

RW - Reactor Building Closed Loop Cooling: “X” indicates failure and “11”, “12” and/or *“13” indicates
the respective pump train is unavailable. TCVs 72-146 and 70-137 have mechanical stops to prevent fully
closing in the event of loss of support (instrument air and power). Therefore, loss of the cables will not
impact system function.

AS - Instrument Air: “X” indicates failure and “11”, “12” and/or “13” indicates the respective compressor
train is unavailable.

WI1/W2/W3/W4 - Containment Spray Raw Water Pumps 111, 112, 121, and 122: “X” indicates failure.
WIA/WIB - Containment Spray Raw Water Crosstie to Core Spray Injection: “X” indicates failure.

CN - Main Condenser: “X” indicates failure and “12” indicates loss of circulating water pump 12.

FW - Feedwater: the following summarizes the impacts:
X = loss of all feedwater
11 =loss of reactor feed pump 11 . 1
12 = loss of reactor feed pump 12
1/3 =1loss of 1 of 3 condensate and/or 1 of 3 booster feed pumps
2/3 =loss of 2 of 3 condensate and/or 2 of 3 booster feed pumps

?
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Notes to Table 4.0-1

LC - Emergency Condenser Level Control & Makeup Tank §up‘ ply: “X” indicates failure, “11” indicates

emergency condenser loop 11 has no makeup capability, and “12” indicates emergency condenser loop 12
has no makeup capability.

LT - Long Term Makeup to Emergency Condensers: “X” indicates both condensate transfer pumps are
unavailable, “11” indicates condensate transfer pump 11 is unavailable, and “12” indicates condensate

transfer pump 12 is unavailable.

CR1/CR2 - CRD Pump 11 and 12: “X” indicates failure.

C1/C2/C3/C4 - Containment Spray Pumps 111, 112, 121, and !22: “X” indicates failure.
RV - Relief Valves (emergency depressurization): “X” indicates failure of all 6 valves, “11” indicates the

three valves supplied from DC battery board 11 are unavailable, and “12” indicates the three valves
supplied from DC battery board 12 are unavailable.

LA/IA - Core Spray 11 Pumps (LA) and Injection MOVs (TA): “X” indicates failure, “A2” indicates

failure of pumps and/or MOV supplied power from power board 102, and “A3” indicates failure of
pumps and/or MOVs supplied power from power board 103.

LB/IB - Core Spray 12 Pumps (L.B) and Injection MOVs (IB): “X” indicates failure, “A2" indicates

failure of pumps and/or MOVs supplied power from power board 102, and “A3” indicates failure of
pumps and/or MOV's supplied power from power board 103.

TC - Torus Cooling (containment spray test return line): “M” indicates failure of MOV 80-118 cables.

However, this valve can be operated locally and there is significant time for this operator action
(containment heat removal function). Thus, the screening analysis did not fail the valve.

SD - Shutdown Cooling: “X” indicates failure, “11” indicates failure of pump 11, and “13” indicates
failure of pump 13.

CV - Containment Vent: “X” indicates failure of both the drywell and torus vent paths. An “11” indicates
failure of the Torus vent path, AOV16, and “12” indicates failure of the drywell vent path, AOV32. The
AOVs can not be locally operated without a portable air supply. “M” indicates failure of MOV 17 (torus
vent) and/or MOV 31 (drywell vent) cables. However, these valves can be operated locally and there is
significant time for this operator action (containment pressure/heat removal function). Thus, the screening
analysis did not fail the valves when they are easily recoverable.

ADS - Automatic Depressurization: “X” indicates that ADS can be actuated by a hot short. The screening
analysis did not evaluate this scenario, instead this is used as an indication that detailed analysis of these -
scenarios is required.
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Table 4.0-2 Detailed Analysis Results
Annual Freq
Area| Zone |Location CDF | ELR |CDF Contributions
1 | R1A |Reactor bldg El 237 East <lE-7] -
1 | R2A |Reactor bldg El 261 East <lE-7| -
1 | R3A |Reactor bldg El 281 East <lE-7| -
2 | R1B |Reactor bldg El 198 West <IE-7| -
2 | R2B |Reactor bldg El 261 West <lE-7] -
2 | R3B |Reactor bldg El 281 West <lE-7] -
5 T1 |Turbine generator bay <lE-7] -
5 | T3A |Turbine bldg El 261 North <1E-6 | <1E-7|Not evaluated in detail. Trans &.
' equipment judged to be important.
5 | T3B |Turbine bldg El 261 South 1.3E-5|1.4E-7|Dry Transformer (7E-6)
Cable Tray (3E-7)
Panel (5E-6)
5 | T4A |Turbine bldg El 277 North <1E-6 | <1E-7 |Not evaluated in detail. Trans &
equipment judged to be important.
S | T4B |Turbine bldg El1 277 South <1E-6 | <1E-7|Not evaluated in detail. Trans &
‘ equipment judged to be important.
6 | T2A |Turbine bldg El 250 North <1E-6 | <1E-7 | Transient & power cable tray fires
7 | T2B |Turbine bldg El 250 South & West | 1E-6 |1.4E-7]|Transient fires
9 | T2D |Turbine bldg El 250 East <1E-6| <1E-7 | Transient & power cable tray fires
10 | C1 {Cable spreading area 2E-6 | 3E-7 [Transient (1E-6)
Power cable tray (1E-6)
11 | C2 ]Auxiliary control room 1.1E-6|5.9E-7{Specific cabinets and all fires
11 | C3 [Main control room 1.4E-6|8.5E-7|Panel A and all fires
13 | S1 [Screenhouse <lE-7| -
22 | D2B |DG 102 room, El 261 <1E-7} -

CDF - core damage frequency
ELR - early large release
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Table 4.0-3 Summary Comparison of FIVE Methodology Steps Versus NMP1 Evaluation

FIVE METHODOLOGY

EVALUATION METHODS & RESULTS

Phase 1 Fire Area Screen (Qualitative Analysis)

Step 1 |Identify Plant Safe Shutdown Systems Completed per FIVE (Reference 28 and 29)
Step 2 |Identify Fire Areas and Compartments Completed per FIVE (References 28 & 29), but screening analysis performed at the
’ fire zone level which does not meet strict definition of compartment. This was
resolved during the detailed analysis and walkdowns by considering the location of
critical components and fire sources. .- N
Step 3 |Identify Safe Shutdown Equipment in Each Incorporated into the overall methodology (Reference 29) and can be determined from
Compartment Table 4.0-1 for each fire zone or area.
Step 4 |Perform Fire Area vs. Safe Shutdown System Screen|Incorporated into the overall methodology (Reference 29) which included Appendix R
) safe shutdown systems and non Appendix R systems; the IPE systems were used.
Step 5 |Perform Fire Area vs. Safe Shutdown Function Incorporated into the overall methodology (Reference 29) which included Appendix R
Evaluation safe shutdown functions and non Appendix R functions; the IPE was used.
Step 6 |Perform Fire Compartment Interaction Analysis Completed by walkdowns and detailed analysis (Reference 29, see step 2 above)

Phase II Critical Fire Compartment Screen (Quantitative Analysis)

Step 1

Ignition Source Frequency

Completed per FIVE (Reference 27)

Step 2

Redundant/Alternate Shutdown Path Unavailability

Incorporated into overall methodology using IPE which includes both Appendix R and
non Appendix R systems. It was judged that several areas would not screen with only
Appendix R safe shutdown reliability especially when assuming loss of offsite power.
Fire PRA initiated within FIVE framework (References 27 through 30); IPE is used
to perform screening of all areas. To do this, non Appendix R critical cables were
identified with impacts on the IPE, the fire areas containing these cables and impacts
were identified, and the IPE used to quantitatively screen. Those areas that did not

pass initial screening were evaluated in detail as summarized below in Step 3.
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Table 4.0-3 Summary Comparison of FIVE Methodology Steps Versus NMP1 Evaluation

FIVE METHODOLOGY EVALUATION METHODS & RESULTS
Step 3 |Fire Hazards Analysis and Combustible Material ~ |Detailed fire PRA analysis completed within FIVE Framework (Reference 30).
Evaluation Considered sources, targets, automatic suppression and used walkdowns within a

quantitative framework. Generic fire models and specific fire analysis performed per
FIVE to support analysis and judgments. ‘

Step 4 |Evaluate Potential Fire Vulnerabilities

Completed per FIVE (References 29, 30 and this report). Areas not screened being
considered for possible cost beneficial improvement.

Step 5 {Evaluate Potential Impact on Containment Heat
Removal and Isolation

Completed per FIVE (Reference 29 and this report). Containment heat removal was
included in the PRA approach used for screening. Containment performance,
including isolation, interfacing LOCA, and other Level 2 PRA considerations were
evaluated.

Phase III Plant Walkdown/Verification and Documentation

Walkdown/Verification Performed per FIVE and supplemented as needed to support detailed PRA analysis
(References 27 through 30).
Documentation This report contains Tier 1 documentation per NUREG-1407 and generally includes

the recommendations in FIVE. Tier 2 documentation is contained in References 27
through 30 and generally includes the recommendations in FIVE.
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‘ @ Al - Power Board 101: failure is indicated by “X”.
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Notes to Table 4.0-1

A2/A3 - Power Boards 102 and 103: “X” indicates failure of power board and “EDG” indicates that only
the emergency diesel is unavailable.

A67 - Power Board 167: the following summarizes impacts:
X = power board is unavailable
102 = power board 102 supply is unavailable to power board 167
103 = power board 103 supply is unavailable to power board 167

Ad4/AS - Power Boards 16A and 17A: “X” indicates failure. The cables that A4 and A5 depend upon were
assigned to the power supplies (B1, B2, A2, and A3).

R1/R2 - RPS Buses 11 and 12: “X” indicates failure and “AC” indicates loss of only AC power supply
(DC is supplying RPS bus).

FP - Fire Protection Water: “E” indicates the clectric driven fire pump is unavailable and “D” indicates that
diesel driven fire pump is unavailable.

S1/82 - Normal Service Water Pumps 11 and 12; “X” indicétcs failure.

SA/SB - Emergency Service Water Pumps 11 and 12: “X” indicates failure.

TW - Turbine Building Closed Loop Cooling: “X” indicates failure and “12” indicates that only pump 12
is unavailable.

RW - Reactor Building Closed Loop Cooling: “X” indicates failure and “11”, “12” and/or “13” indicates
the respective pump train is unavailable. TCVs 72-146 and 70-137 have mechanical stops to prevent fully
closing in the event of loss of support (instrument air and power). Therefore, loss of the cables will not
impact system function.

AS - Instrument Air: “X” indicates failure and “11”, “12” and/or “13” indicates the respective compressor
train is unavailable.

W1/W2/W3/W4 - Containment Spray Raw Water Pumps 111, 112, 121, and 122: “X” indicates failure.

WIA/WIB - Containment Spray Raw Water Crosstie to Core Spray Injection: “X” indicates failure.

CN - Main Condenser: “X” indicates failure and “12” indicates loss of circulating water pump 12,

FW - Feedwater: the following summarizes the impacts:
X =loss of all feedwater
11 = loss of reactor feed pump 11
12 =loss of reactor feed pump 12
1/3 =loss of 1 of 3 condensate and/or 1 of 3 booster feed pumps
2/3 = loss of 2 of 3 condensate and/or 2 of 3 booster feed pumps
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Notes to Table 4.0-1

LC - Emergency Condenser Level Control & Makeup Tank Supply: “X” indicates failure, “11” indicates
emergency condenser loop 11 has no makeup capability, and “12” indicates emergency condenser loop 12
has no makeup capability.

LT - Long Term Makeup to Emergency Condensers: “X” indicates both condensate transfer pumps are

unavailable, “11” indicates condensate transfer pump 11 is unavailable, and “12” indicates condensate
transfer pump 12 is unavailable.

CR1/CR2 - CRD Pump 11 and 12: “X” indicates failure.

C1/C2/C3/C4 - Containment Spray Pumps 111, 112, 121, and 122: “X” indicates failure.
RV - Relief Valves (emergency depressurization): “X” indicates failurc of all 6 valves, “11” indicates the

three valves supplied from DC battery board 11 arc unavailable, and “12” indicates the threc valves
supplied from DC battery board 12 are unavailable.

LA/IA - Core Spray 11 Pumps (LA) and Injection MOVs (TA): “X” indicates failure, “A2” indicates
failure of pumps and/or MOVs supplied power from power board 102, and “A3” indicates failure of

pumps and/or MOVs supplied power from power board 103.

LB/IB - Core Spray 12 Pumps (LB) and Injection MOVs (IB): “X” indicates failure, “A2” indicates
failure of pumps and/or MOVs supplied power from power board 102, and “A3” indicates failure of

pumps and/or MOVs supplied power from power board 103,

TC - Torus Cooling (containment spray test return line): “M” indicates failure of MOV 80-118 cables.

However, this valve can be operated locally and there is significant time for this operator action
(containment heat removal function). Thus, the screcning analysis did not fail the valve,

SD - Shutdown Cooling: “X” indicates failure, “11” indicates failure of pump 11, and “13” indicates
failure of pump 13,

CV - Containment Vent: “X” indicates failure of both the drywell and torus vent paths. An “11” indicates
failure of the Torus vent path, AOV16, and “12” indicates failure of the drywell vent path, AOV32, The
AOVs can not be locally operated without a portable air supply. “M” indicates failure of MOV17 (torus
vent) and/or MOV31 (drywell vent) cables. However, these valves can be operated locally and there is
significant time for this operator action (containment pressurc/heat removal function). Thus, the screening
analysis did not fail the valves when they are easily recoverable.

ADS - Automatic Depressurization: “X” indicates that ADS can be actuated by a hot short. The screenihg
analysis did not evaluate this scenario, instead this is used as an indication that detailed analysis of these
scenarios is required.
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Table 4.0-2 Detailed Analysis Results
Annual Freq
Area| Zone |Location CDF | ELR |CDF Contributions
1 | R1A |Reactor bldg El 237 East <lE-7| -
1 | R2A |Reactor bldg El 261 East <lE-7] -
1 | R3A |Reactor bldg El 281 East <lE-7| -
2 | RIB [Reactor bldg El 198 West <lE-7] -
2 | R2B |Reactor bldg El 261 West <1E-7|] -
2 | R3B ]Reactor bldg El 281 West <lE-7] -
5 T1 |Turbine generator bay <lE-7| -
5 | T3A |Turbine bldg El 261 North <1E-6 | <1E-7 |Not evaluated in detail. Trans &
equipment judged to be important.
5 | T3B {Turbine bldg El 261 South 1.3E-5{1.4E-7|Dry Transformer (7E-6)
Cable Tray (3E-7)
Panel (5E-6)
5 | T4A [Turbine bldg El 277 North <1E-6 | <IE-7 |[Not evaluated in detail. Trans &
equipment judged to be important,
5 | T4B [Turbine bldg El 277 South <1E-6 | <1E-7 |Not evaluated in detail. Trans &
. ] equipment judged to be important.
6 | T2A [Turbine bidg El 250 North <1E-6 | <1E-7 |Transient & power cable tray fires
7 | T2B |Turbine bldg El 250 South & West | 1E-6 |1.4E-7|Transient fires
9 | T2D [Turbine bldg El 250 East <1E-6 | <1E-7 | Transient & power cable tray fires
10 | Cl1 |Cable spreading arca 2E-6 | 3E-7 |Transicnt (1E-6)
Power cable tray (1E-6)
11.| C2 |Auxiliary control room 1.1E-6|5.9E-7|Specific cabinets and all fires
11 | C3 {Main control room 1.4E-6{8.5E-7|Panel A and all fircs
13 | S1 |Screenhouse <lE-7| -
22 | D2B [DG 102 room, El 261 <lE-7| -

CDF - core damage frequency
ELR - early large release
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Table 4.0-3 Summary Comparison of FIVE Methodology Steps Versus NMP1 Evaluation

FIVE METHODOLOGY

EVALUATION METHODS & RESULTS

Phase 1 Fire Area Screen (Qualitative Analysis)

Step 1

Identify Plant Safe Shutdown Systems

Completed per FIVE (Reference 28 and 29)

Step 2

Identify Fire Areas and Compartments

Completed per FIVE (References 28 & 29), but screening analysis performed at the
fire zone level which does not meet strict definition of compartment. This was
resolved during the detailed analysis and walkdowns by considering the location of
critical components and fire sources.

Step 3 {Identify Safe Shutdown Equipment in Each Incorporated into the overall methodology (Reference 29) and can be determined from
Compartment Table 4.0-1 for cach fire zone or area.

Step 4 |Perform Fire Area vs. Safe Shutdown System Screen{Incorporated into the overall methodology (Reference 29) which included Appendix R

safe shutdown systems and non Appendix R systems; the IPE systems were used.

Step 5 {Perform Fire Area vs. Safe Shutdown Function Incorporated into the overall methodology (Reference 29) which included Appendix R
Evaluation safe shutdown functions and non Appendix R functions; the IPE was used.

Step 6 |Perform Fire Compartment Interaction Analysis Completed by walkdowns and detailed analysis (Reference 29, see step 2 above)

Phase II Critical Fire Compartment Screen (Quantitative Analysis)

“IStep 1 |Ignition Source Frequency Completed per FIVE (Reference 27)
Step2 |Redundant/Alternate Shutdown Path Unavailability {Incorporated into overall methodology using IPE which includes both Appendix R and;

non Appendix R systems. It was judged that several areas would not screen with only
Appendix R safe shutdown reliability especially when assuming loss of offsite power.
Fire PRA initiated within FIVE framework (References 27 through 30); IPE is used
to perform screening of all areas. To do this, non Appendix R critical cables were
identified with impacts on the IPE, the fire areas containing these cables and impacts
were identified, and the IPE used to quantitatively screen. Those areas that did not
pass initial screening were evaluated in detail as summarized below in Step 3.
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Table 4.0-3 Summary Comparison of FIVE Methodology Steps Versus NMP1 Evaluation

FIVE METHODOLOGY EVALUATION METHODS & RESULTS
Step 3 |Fire Hazards Analysis and Combustible Material  |Detailed fire PRA analysis completed within FIVE Framework (Reference 30).
Evaluation Considered sources, targets, automatic suppression and used walkdowns within a

quantitative framework. Generic fire models and specific fire analysis performed per
FIVE to support analysis and judgments.

Step 4 |Evaluate Potential Fire Vulnerabilities Completed per FIVE (References 29, 30 and this report). Areas not screened being
considered for possible cost beneficial improvement.

Step 5 |Evaluate Potential Impact on Containment Heat Completed per FIVE (Reference 29 and this report). Containment heat removal was

Removal and Isolation included in the PRA approach used for screening. Containment performance,
including isolation, interfacing LOCA, and other Level 2 PRA considerations were
evaluated.

Phase III Plant Walkdown/Verification and Documentation

Walkdown/Verification Performed per FIVE and supplemented as needed to support detailed PRA analysis
(References 27 through 30).

Documentation This report contains Tier 1 documentation per NUREG-1407 and generally includes

the recommendations in FIVE. Tier 2 documentation is contained in References 27
through 30 and generally includes the recommendations in FIVE.
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4.1 Fire Hazard Analysis

Quantification of the ignition sources® in the plant and the cumulative fire ignition frequency
based on those hazards and the EPRI fire incident database is discussed in the FIVE®
methodology. Section 4.1.1 discusses how the FIVE mandated plant location designation
assignments were made. Section 4.1.2 identifies how the information in FIVE on location specific
ignition sources was applied at NMP1. Section 4.1.3 addresses the application of the FIVE
methodology for plantwide ignition sources at NMP1.

The total fire ignition frequency developed from the analysis in this section can be seen in Table
4.0-1 for each fire zone. These frequencies were used in the initial screening analysis described in
Section 4.6.1. Table 4.1-1 summarizes the contributing ignition sources for each zone developed
from this analysis. These individual sources were considered in the detailed analysis (Section
4.6.2) of zones when they could not be screened out using other methods.

The following summarizes how each ignition source frequency in Table 4.1-1 is calculated and the
following sections describe the data base development further.

Location Specific Sources
The "Bldg" column in Table 4.1-1 identifies the plant location in FIVE Table 1.2 in which the fire

zone was assigned. The "Source" column in Table 4.1-1 identifies the fire ignition/fuel source in
FIVE Table 1.2. With this information, the fire frequency in FIVE Table 1.2 can be obtained and
multiplied by the quantity of sources in the particular compartment ("Qty" column in Table 4.1-1)
and divided by the total number in the overall location ("LT" column in Table 4.1-1). The result is
shown in Table 4.1-1 column "Freq". The following provides an example calculation for electrical
cabinets in fire area FA1 (“Area” column), fire zone R1A (“Zone” column):

5.0E-2 (BWR RB Elec Cab)*2/20 = 5,00E-3

Where the annual frequency of fires from BWR reactor building (RB) electrical cabinets (Elec
Cab) in FIVE Table 1.2 is 5.0E-2. The remaining data is shown in Table 4.1-1.

For some locations, the following overall weighting factor, WFL, must be included in the above
calculation (multiplied times the result):

Plant Location Number of Rooms WE
Switchgear room 5 ‘ 0.20
Battery room 4 0.25
Cable spreading room 2 0.50
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Development of these weighting factors is discussed in Section 4.1.1.

Plant Wide Sources

In order to calculate the "Frequency" column in Table 4.1-1, the fire frequency in FIVE Table 1.2
is required for each plant wide source. In addition, the total quantity of each source within the
plant is needed as summarized in the table below. The following provides an example calculation
for transients in FA1 R1A:

1.3E-3 (Transients)*4/57 = 9.12E-5

Where the annual frequency of Transient fires in FIVE Table 1.2 is 1.3E-3. The remaining data is
shown in the table below and in Table 4.1-1.

Plant Wide Source Total Quantity in Plant
Transients 57

Welding 57

N-Q Cable 13,369,620 (X1000 BTU)
JB/Splice 13,369,620 (X1000 BTU)
Ventilation/Fans 22

Elevator Motors 3

Air Compressors 10

MG Sets 5

Fire Protection Panels 17
Transformers 56

Battery Chargers 9

The detailed analysis of the control room, described in Section 4.6.2, required an evaluation of the
actual fire events in the database®. This was necessary to realistically estimate core damage
frequency due to fires in the control room. This investigation also suggests that many of the
events in the database may not be severe enough to cause the damage typically assumed in the
analysis. For these reasons, the frequencies developed in this section, including weighting factors,
are considered to be reasonable and potentially conservative, and no effort was made to identify
uncertainties in the above methodology.
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4.1.1 Assignment of Plant Location Designations

Table 1.1 of FIVE Attachment 10.3 identifies the plant locations which EPRI determined
represented all plant areas (with respect to the available fire incident data). These locations are
-summarized below:

Auxiliary building (PWR)
Reactor building (BWR)
Diesel generator room
Switchgear room
Battery room

Control room

Cable spreading room
Intake structure
Turbine building
Radwaste building
Transformer yard
Plant-wide components

The first two items listed are mutually exclusive for BWR/PWR plants and the last item is not a
plant location but gives the overall weighting factor, WF., for components found throughout the
plant - see Section 4.1.3.

* All.of the 57 fire zones identified in analyzing NMP1 were assigned to one of these 10 categories.

The diesel generator missile barrier area (FA18 D3) and the cable spreading room were assigned
to the “cable spread rooms” location as the most appropriate designation among the 10 choices.

Initial assignments of plant locations were occasionally changed based on the plant walkdown
(i.e., the presence of switchgear and/or MCCs made the area more like a switchgear room than a
cable spread room).

The overall weighting factor, WFy , was assigned for each plant location based on the instructions

given in the second column of Reference Table 1.1. For the plant locations where the number of
compartments affects the overall weighting factor the number of rooms/compartments is as shown
above.

It should be noted that there are some decisions made with respect to the weighting factor which
are not obvious from looking at the data in the tables. These are:
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¢ Neutral ground breakers were considered electrical cabinets (FA19 D2A and FA22 D2B).

e The Foam Room (FA4 F1), although separated from the turbine building by a safe shutdown,
three hour rated wall, was included as part of the turbine building.

e Resistors were considered the same as transformers (FAS T3B).

e Amount of diesel fuel (gallons) in the diesel fire pump day tank (FA14 S2) was included with
the junction box/splices entry via BTU content.

4.1.2 Location Specific Ignition Sources

Table 1.2 of FIVE Attachment 10.3 lists the fire ignition and/or fuel source associated with the 10
plant locations. In addition, this table lists the methodology for determining the weighting factors
associated with each hazard and the baseline fire frequency based on the EPRI fire reporting
database (and other sources). The following describes how the information for each ignition/fuel
source was applied/determined at NMP1. The results are summarized in Table 4.1-1.

Electrical Cabinets

Electrical cabinets are the most common ignition source in the reference table, being associated
with 7 of the 10 plant locations (the exceptions being the Radwaste Building, Battery Rooms and
Transformer Yard). For five of the seven plant locations with electrical cabinets as a hazard there
is no associated weighting factor, i.e., the ignition frequency is equal in all areas to the frequency
found in the data base. (This implies that the distribution of electrical cabinets in these plant
locations is uniform.)

Pumps

Pumps are the next most common ignition source, with five types of pumps being listed for three
plant locations. The number of pumps in each category was identified as to the plant wide total
and where they were located. The ignition source weighting factor was then determined in
accordance with the methodology indicated in the third column of FIVE Reference Table 1.2.

Other Sources

All other plant location specific ignition sources were associated with only a single plant location.
These sources were:

Diesel Generators

Batteries

Fire Pumps

Other Pumps in the Intake Structure
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Turbine Generator Excitor

Turbine Generator Oil

Turbine Generator Hydrogen

Main Feedwater Pumps

Other Pumps in the Turbine Building
Boiler(s)

The number of components in each category was identified as well as where they are located (i.e.,
the number in each fire). The ignition source weighting factor was then determined in accordance
with the methodology indicated in the third column of FIVE Reference Table 1.2.

4.1.3 Plantwide Ignition Sources

Table 1.2 of FIVE Attachment 10.3 lists the 18 plantwide fire ignition and/or fuel sources. These
particular ignition sources were selected because they were identified/identifiable in the EPRI
database. In addition, this table lists the methodology for determining the weighting factors
associated with each hazard and the baseline fire frequency based on the EPRI fire reporting
database (and other sources). '

Seven of the 18 ignition/fuel sources were not included in the NMP1 analysis since they were not
present. See Section 4.1.3.2 for the justification for each of the 7 items. Sections 4.1.3.1 below
describes how the information for each of the 11 included plant wide ignition/fuel sources was
applied/determined at NMP1.

4.1.3.1 Plantwide Sources Included

Transformers

A total of 56 transformers were identified during the plant walkdown. Only stand alone
transformers were counted. There was no attempt to determine the number of built-in
transformers (internal to electrical equipment).

Hot Work Ignition of Transients
Hot work ignition of fixed or transient combustibles was considered credible and was included in

the ignition frequency analysis for fire areas that contained weld connection points. The weighting
factor was the inverse of the total number of fire areas/compartments in the plant (57).

Transient Ignition Sources
Note D of Reference Table 1.2, found in FIVE Attachment 10.3, lists six potential transient

ignition sources. Four of these are procedurally prohibited and/or have never been used at NMP1.
These four sources being eliminated from consideration in this analysis are:
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o Cigarette Smoking - This is banned in all plant buildings (except for a smoking area for the
plant operators) which is not inside the radiologically controlled areas.

o Heaters - The use of heaters is banned in all plant areas except administrative (office) areas
since all other plant areas have thermostatically controlled electric resistance heaters and fans ,
in them (in addition to heating elements in the normal forced air ventilation systems).

e Candles - The use of candles is procedurally prohibited in all plant areas.

¢ Overheating - The FIVE Methodology (Note D in the reference table) indicates that this is
meant to address potential combustibles (and presumably high viscosity) items which must be
heated before use. The example given is battery terminal grease. The Site Fire Protection
Supervisor indicated that none of the preventive maintenance products (greases or other
lubricants) requires pre-heating before application. In the unlikely event this were to occur, it
would be performed under a hot work permit and a fire watch would be posted during the
operation.

Two of the six transient ignition sources are found throughout NMP1, extension cords and hot
pipes. As there are no restrictions on the use of extension cords, they are considered to be present
in all fire areas/compartments. All areas with steam lines are considered to have the "hot pipe"
ignition source, even if the lines are only active occasionally.

The ignition frequency of 1.3 x 10-3 is based on only a single fire incident, while the various
weighting factors account for the relative frequency of the 13 fire incidents in the EPRI database
caused by transient ignition sources. The weighting factor at NMP1, in accordance with the FIVE
instructions, is 4 for most areas and 5 for areas which have steam lines.

Ventilation Subsystem Components (Fans)
A total of 22 fans were identified (observed) during the plant walkdown. Only fans which are

components of the general plant ventilation systems were counted. There was no attempt to
determine the number of built-in fans (internal to electrical equipment).

NOTE: The thermostat controlled electric resistance heating units (unit heaters) found in most
NMP1 areas were not included as the NMP1 Fire Protection Supervisor indicated that there have -
been no fire incidents (major or minor) involving these units. In addition, the fans in these units

are quite small and are much less likely to result in a fire which propagates beyond the unit itself
as would be the case for larger fans in area ventilation systems.

Splices/Junction Boxes .
In accordance with the FIVE Methodology, Section 10.3, note "E" of Table 1.2, the ignition

hazard associated with splices or junction boxes was determined for all areas. The weighting
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factor was calculated by dividing the BTU content of cabling and wire insulation in the subject
area by the total BTU content in all areas.

NOTE: BTU content of cabling and wire insulation located within the drywell was not included
as this area is inerted during operation and therefore the atmosphere has a limited potential to
support combustion.

Non-Qualified Cable Run

All cabling at NMP1 was considered non-qualified. Ignition hazard was determined similarly as
described in Splices/Junction Boxes above.

MG Sets -
A total of eight motor generator (MG) sets were identified during the plant walkdown. Although
the FIVE Methodology explicitly lists only MG sets for the reactor protection system (RPS), it is
assumed the ignition frequency is valid for any operable MG set.

Air Compressors
A total of 10 air compressors were identified during the plant walkdown. Although the FIVE

Methodology explicitly lists air compressors, the control room chiller refrigerant compressors
(located in turbine building, fire area 5, fire zone T6C) were included in this category.

Elevator Motors -
A total of three elevator motors were identified during the plant walkdown, two in the turbine
building and one in the reactor building.

Battery Chargers

A total of 9 battery chargers were identified during the plant walkdown. The number of chargers
observed during the plant walkdown was verified by review of an NMP1 Master Equipment List
(MEL) sort of all battery chargers in the database for the areas inspected during the walkdown.

Fire Protection Panels

A total of 17 fire panels were identified plant wide. Frequency was determined as described in the
FIVE Methodology, Table 1.2.

4.1.3.2 Plantwide Sources Not Included in Analysis

' The following potential ignition sources listed in the reference table were not included in the
NMP1 analysis for the reasons listed.

4.1-7







Splices or Junction Boxes In Rated Cable Runs
These have not been included because the majority of cable installed in the NMP1 power block

was not IEEE 383 qualified. Thus, all cable was conservatively considered non-qualified.

Hydrogen Tanks

These have not been included because the hydrogen storage tanks for NMP1 are located outside.

Small compressed gas cylinders are located in the plant to test/calibrate instrumentation but are
not considered to be the hazard referred to in the FIVE Methodology.

Misc. Hydrogen Fires
This has not been included because the hydrogen piping for NMP1 is not normally pressurized

since hydrogen make-up is required only once per day (performed on the back shift).

Gas Turbines
These have not been included because there are no gas turbines at NMP1.

Hot Work Ignition Of Fixed Cables
This category was not used for several reasons. The frequency for cable ignition was accounted

for twice in every fire area. Utilizing cable insulation BTU content, two other categories were
included in all fire areas; Non-qualified cable and junction boxes/splices. All cable at NMP1 was
considered non-qualified. Thus, cable ignition was postulated twice as described above. Adding
the cable frequency a third time was considered overly conservative.

Dryers .
1t is not clear from the EPRI report whether the term "dryers" refers to the electric heating

element in laundry type dryers, steam powered or chemical desiccant air dryers, electric motors

associated with either type of dryer or some combination. It is assumed the hazard associated with

steam dryers is already addressed in the "hot pipe" ignition source frequency and there is no fire
hazard associated with chemical desiccants once they are placed in their containers in the air
system. The only laundry type dryers associated with NMP1 were relocated outside the plant.
Thus, no entries for this category are recorded.

Off-Gas/Hydrogen Recombiner
The off-gas recombiners at NMP1 are located in the offgas building (OG). This building was

initially screened and not walked down. Thus, there are no entries from this category.
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Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total
Area {Zone Description BLDG | Source  |QTY|LT| Freq Source | QTY | Frequency | Frequency
FAl RIA 237/198 NE RB PMP/MOTOR 9 42 536E-03 JB/SPLICE 88281 1.06E-05 1.31E-02
ELECCAB 2 20 5.00E-03 TRANSIENT 4 9.12E-05
WELDING 1 5.44E-04
N-QCABLE 88281 4.16E-05
ELEVATOR 1 2.10E-03
FAl RIC 237/261 SE RB PMP/MOTOR 1 42 5.095E-04 JB/SPLICE 16326 1.95E-06 9.78E-04
TRANSIENT 4 9.12E-05
FIRE PANEL 2 2.82E-04
N-QCABLE 16326 7.69E-06
FAl RID 198/237 RB PMP/MOTOR 4 42 238E-03 TRANSIENT 4 9.12E-05 3.02E-03
WELDING 1 5.44E-04
FAl. R2A 261 EAST RB ELECCAB. 2 20 5.00E-03 JB/SPLICE 107406 1.29E-05 6.89E-03
PMP/MOTOR 2 42 1.19E-03 TRANSIENT 4 9.12E-05
WELDING 1 5.44E-04
N-Q CABLE 107406 5.06E-05
FAl R3A 281 EAST RB ELEC CAB 7 20 1.75E-02 JB/SPLICE 137759 1.65E-05 2.16E-02
PMP/MOTOR 5 42 298E-03 TRANSIENT 4 9,12E-05
WELDING 1 5.44E-04
X-FORMERS 3 4.23E-04
N-Q CABLE 137759 6.49E-05
FAl R4A 298 EAST RB ELEC CAB 1 20 250E-03 JB/SPLICE 30146 3.61E-06 5.19E-03
PMP/MOTOR 2 42 1.19E-03 TRANSIENT 4 9.12E-05
WELDING 1 5.44E-04
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Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total

Area | Zone Description BLDG|  Source [QTY[LT[ Freq Source | QTY | Frequency | Frequency
X-FORMERS 6 8.46E-04
N-Q CABLE 30146 1.42E-05

FAl RS5A 318 EAST RB JB/SPLICE 14926 1.79E-06 3.82E-04

TRANSIENT 4 9.12E-05 -

FIRE PANEL 2 2.82E-04
N-Q CABLE * 14926 7.03E-06

FAl R6A 340 EAST RB PMP/MOTOR 2 42 1.19E-03 TRANSIENT 4 9.12E-05 1.83E-03
WELDING 1 5.44E-04

FA2 RIB 1987237 RB PMPMOTOR 6 42 3.57E-03 JB/SPLICE 118017 1.41E-05 3.73E-03
TRANSIENT 4 9.12E-05
N-Q CABLE 118017 5.56E-05

FA2 R2B 261 WEST RB ELEC CAB 2 20 5.00E-03 JB/SPLICE 118152 141E-05 5.70E-03
TRANSIENT 4 9.12E-05
N-QCABLE 118152 5.57E-05
WELDING 1 5.44E-04

FA2 R2C 261 S/D CLGRM RB PMP/MOTOR 3 42 1.79E-03 TRANSIENT 4 9.12E-05 1.88E-03

FA2 R3B 281 WEST RB ELEC CAB 5 20 1.25E-02 JB/SPLICE 155569 1.86E-05 1.33E-02
PMP/MOTOR 1 42 5.95E-04 TRANSIENT 4 9.12E-05
N-Q CABLE 155569 7.33E-05

FA2 R4B 298 WEST RB ELEC CAB I 20 250E-03 JB/SPLICE 22599 2.70E-06 5.53E-03
PMP/MOTOR 4 42 2.38E-03 TRANSIENT 4 9.12E-05
WELDING 1 5.44E-04
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Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total
Arca | Zone Description BLDG| Source |QTY|LT| Freq Source | QTY | Frequency | Frequency
N-Q CABLE 22599 1.06E-05
FA2 RSB 318 WEST RB NONE . JB/SPLICE 8789 1.05E-06 9.22E-04
TRANSIENT 4 9,.12E-05
WELDING 1 5.44E-04
X-FORMERS 2 2.82E-04
N-QCABLE 8789  4.14E-06
FA2 R6B 340 WEST RB PMP/MOTOR 1 42 595E-04 TRANSIENT 4 9.12E-05 1.23E-03
WELDING 1 5.44E-04
FA2 RAC 298 ECIVROOM RB NONE TRANSIENT 4 9.12E-05 9.12E-05
YARD R2D 261 TRACK BAY RB PMP/MOTOR 2 42 1.19E-03 TRANSIENT 4 9.12E-05 1.28E-03
FA4 Fl FOAM ROOM TB PUMPS 4 80 3.15E-04 TRANSIENT 4 9.12E-05 5.11E-04
ELEC CAB 1 126 1.03E-04 JB/SPLICE 2016 2.41E-07
N-Q CABLE 2016  9.50E-07
FA5 TIA MSIV ROOM TB NONE TRANSIENT 5 1.14E-04 1.14E-04
FA5 Tl 250/300 COND/HTR TB PMPMOTOR 7 80 5.51E-04 TRANSIENT 5 1.14E-04 1.56E-02
FEED PUMP 1 3 4.00E-03 JB/SPLICE 1000351 1.20E-04
TG EXCITER 1 1 4.00E-03 N-QCABLE 1000351 4.71E-04
TG H2 1 1 5.50E-03 VENTI/FAN 2 8.64E-04
FA5 T3A 261 EAST TB ELEC CAB 22 126 2.27E-03 TRANSIENT 5 1.14E-04 2.26E-02
FEED PUMPS 2 3 4.00E-03 JB/SPLICE 1369612 1.64E-04
PUMPS 29 80 228E-03 WELDING 1 5.44E-04
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Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total

Area |Zone Description BLDG| Source |QTY|LT| Freq Source | QTY | Frequency | Frequency
BOILER 1 1 1.60E-03 X-FORMERS 19 2.68E-03
TG OIL 1 2 6.50E-03 N-QCABLE 1369612 6.45E-04
VENTI/FAN 2 8.64E-04
AIR COMP 1 4.70E-04
BATT CHGRS 1 4.44E-04

FA5 T3B 261/237 WEST TB PUMPS 14 80 1.10E-03 TRANSIENT 5 1.14E-04 1.51E-02
ELEC CAB 17 126 1.75E-03 JB/SPLICE 1285925 1.54E-04
WELDING 1 5.44E-04
X-FORMERS 9 1.27E-03
FIRE PANEL 8 1.13E-03
N-Q CABLE 1285925 6.06E-04
AIR COMP 3 1.41E-03
MG SETS 5 3.44E-03
BATT CHGRS 8 3.56E-03

FAS T4A 277/288 EAST TB PUMPS 1 80 7.88B-05 TRANSIENT 4 9.12E-05 4.38E-03
ELEC CAB 10 126 1.03E-03 JB/SPLICE 646781 7.74E-05
WELDING 1 5.44E-04
X-FORMERS 5 7.05E-04
N-Q CABLE 646781 3.05E-04
VENTI/FAN 2 8.64E-04
MG SET 1 6.88E-04

FA5 T4B 277 SOUTH & WEST TB PUMPS 3 80 236E-04 TRANSIENT 4 9.12E-05 9.17E-03
ELEC CAB 50 126 5.16E-03 JB/SPLICE 578916 6.93E-05
WELDING 1 5.44E-04
X-FORMERS 5 7.05E-04
FIRE PANEL 2 2.82E-04
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Table 4.1-1 Fire Ignition Frequency Development Summary
Location Specific Plant Wide Total
Area | Zone Description BLDG| Source  |QTY|LT| Freq Source | QTY | Frequency | Frequency
N-Q CABLE 578916 2.73E-04
VENTI/FAN 1 4.32E-04
MG SETS 2 1.38E-03

FAS T4C H2SEALOILROOM TB PUMPS 4 80 3.15E-04 TRANSIENT 4 9.12E-05 5.19E-04
ELEC CAB 126 1.03E-04 JB/SPLICE 16506 1.98E-06
N-Q CABLE 16506 7.78E-06

p—

- FAS T4D BATTERYROOM#l4 BAT BATTERIES

I 1 800E-04 TRANSIENT 4 9.12E-05 8.92E-04
- JB/SPLICE 1800  2.15E-07
N-QCABLE 1800 8.48E-07
FA5S T5A 291 NORTH TB TRANSIENT 4 9.12E-05 2.58E-03

ELECCAB 13 126 134E-03 JB/SPLICE 299957 3.59E-05
WELDING 1 544E-04
X-FORMERS . 3  4.23E-04
N-QCABLE 299957 1.41E-04

FA5 To6A 305 NORTH TB PUMPS 80 7.88E-05 TRANSIENT = 4 9.12E-05 8.63E-03
ELEC CAB 4 126 4.13E-04 JB/SPLICE 242289 2.90E-05
TG OIL 6.50E-03 WELDING 1 5.44E-04
N-Q CABLE 242289 1.14E-04
VENTI/FAN 2 8.64E-04

Pt

p—
N

FA5 Té6B 300 LAYDOWN AREA TB PUMPS 4 80 3.15E-04 TRANSIENT 4 9.12E-05 2.31E-03
ELEC CAB 126 3.10E-04 JB/SPLICE 78435 9.39E-06
WELDING 1 5.44E-04
FIRE PANEL 1 1.41E-04
N-Q CABLE 78435 3.70E-05

w

4.1-13






Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total
Area | Zone Description BLDG| Source |QTY|LT| Freq Source | QTY | Frequency | Frequency
VENTI/FAN 2 8.64E-04
FA5 Té6C 300 SOUTH TB ELEC CAB, 1 126 1.03E-04 TRANSIENT 4 9.12E-05 3.44E-03
JB/SPLICE 3690 4.42E-07
FIRE PANEL 1 1.41E-04
N-Q CABLE 3690 1.74E-06
VENTI/FAN 5 2.16E-03
COMPRESSOR 2 9.40E-04
FA5 T6D 300MECHSTORAGE TB PUMPS 5 80 394E-04 TRANSIENT 4 9.12E-05 4.85E-04
FA5 T7A 320 SOUTH TB PUMPS 0 80 0.00E+00 TRANSIENT 4 9.12E-05 1.06E-03
ELEC CAB 1 126 1.03E-04 JB/SPLICE 9072 1.09E-06
N-Q CABLE 9072 4.27E-06
VENTI/FAN 2 8.64E-04
FA5 TS8A 333/351/369 TB NONE TRANSIENT 4 9.12E-05 9.12E-05
FA5 T8B 369 WEST TB NONE TRANSIENT 4 9.12E-05 2.32E-04
X-FORMERS 1 1.41E-04
FA6 T2A 250 NORTH TB PUMPS 5 80 3.94E-04 TRANSIENT 5 1.14E-04 3.37E-03
JB/SPLICE 1291910 1.55E-04
N-Q CABLE 1291910 6.09E-04
ELEVATOR i 2.10E-03
FA7 T2B 250 SOUTH/WEST TB PUMPS 1 80 7.88E-05 TRANSIENT 4 9.12E-05 4.85E-03
ELEC CAB 2 126 2.06E-04 JB/SPLICE 2849958 3.41E-04
WELDING 1 5.44E-04
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Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total

Area | Zone Description BLDG| Source  |QTY|LT| Freq Source | QTY | Frequency | Frequency
X-FORMERS 1 1.41E-04
N-Q CABLE 2849958 1.34E-03
ELEVATOR 1 2.10E-03

FA7 T2E UPS BATTERY ROOM BAT BATTERIES 1 1 8.00E-04 JB/SPLICE 4388 5.25E-07 4.09E-03

TRANSIENT 4 9.12E-05

ELEC CAB 10 3.20E-03
N-Q CABLE 4388 2.07E-06

FA9 T2C  OFFGAS TUNNEL TB NONE TRANSIENT 4 9.12E-05 1.05E-04
JB/SPLICE 22599  2.70E-06
N-QCABLE 22599 1.06E-05

FA9 T2D 250 EAST TB PUMPS 2 80 1.58E-04 TRANSIENT 4 9.12E-05 1.41E-03
ELEC CAB 1 126 1.03E-04 JB/SPLICE 876807 1.05E-04
WELDING 1 5.44E-04
N-Q CABLE 876807 4.13E-04

FA10 bl CABLE SPREAD ROOM CSR NONE TRANSIENT 4 9.12E-05 4.96E-04
IJB/SPLICE 684248 8.19E-05
N-Q CABLE 684248 3.22E-04

FAll C2 CONTCOMPLEX261' SWG ELECCAB 119 119 3.00E-03 TRANSIENT 4 9.12E-05 3.71E-03
JB/SPLICE 805896 9.64E-05
N-Q CABLE 805896 3.80E-04
X-FORMERS 1 1.41E-04

FAI1l C3 CONTCOMPLEX277" CR ELEC CAB 20 20 9.50E-03 TRANSIENT 4 9.12E-05 9.79E-03
JB/SPLICE 105143 1.26E-05
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Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total

Area | Zone Description BLDG| Source  |QTY|LT] Freq Source | QTY | Frequency | Frequency
N-Q CABLE 105143 4.95E-05
FIRE PANEL 1 1.41E-04

FAl13 S1 SCREENHOUSE SH ELEC CAB 35 35 240E-03 TRANSIENT 4 9.12E-05 9.87E-03
PMPS/MTRS 40 40 3.20E-03 JB/SPLICE 63144 7.56E-06
FIRE PUMP 1 -1 4.00E-03 N-QCABLE 63144 298E-05
X-FORMERS 1 1.41E-04

FAl4 S2 DSL FIRE PMP RM "SH FIRE PUMP 1 1 4.00E-03 TRANSIENT 4 9.12E-05 4.09E-03
JB/SPLICE 797 9.54E-08
N-Q CABLE 797 3.76E-07

FA16A B1A BATT BRD RM #12 SWG ELEC CAB 1 1 3.00E-03 JB/SPLICE 13066 1.56E-06 3.10E-03
TRANSIENT 4 9.12E-05
N-Q CABLE 13066 6.16E-06

FA16B B1B BATT BRD RM #11 SWG ELEC CAB 1 1 3.00E-03 JB/SPLICE 13066 1.56E-06 3.10E-03
TRANSIENT 4 9.12E-05
N-Q CABLE 13066 6.16E-06

FA17A B2A BATTERY ROOM#12 BAT BATTERIES 1 1 8.00E-04 JB/SPLICE 1800  2.I15E-07 8.92E-04
TRANSIENT 4 9.12E-05
- N-Q CABLE 1800 8.48E-07

FA17B B2B BATTERY ROOM #11 BAT BATTERIES 1 1 8.00E-04 JB/SPLICE 1800 2.15E-07 8.92E-04
TRANSIENT 4 9.12E-05
N-Q CABLE 1800  8.48E-07

FAI8 D3 MISSILE BARRIER CSR NONE JB/SPLICE 79096 9.47E-06 1.38E-04
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Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total
Area | Zone Description BLDG| Source |QTY|LT| Freq Source | QTY | Frequency | Frequency
TRANSIENT 4 9.12E-05
N-QCABLE 79096 3.73E-05
FA19 DI1A DG 103 FOUNDATION DG NONE TRANSIENT 4 9.12E-05 9.64E-05
JB/SPLICE 8789  1.05E-06
N-Q CABLE 8789 4.14E-06
FA19 D2A DG 103 ROOM DG DIESELGEN 1 1 2.60E-02 JB/SPLICE 2268 2.71E-07 3.16E-02
ELEC CAB 4 4 240E-03 TRANSIENT 4 9.12E-05
PMP/MOTOR 1 1.26E-03
N-Q CABLE 2268 1.07E-06
AIR COMP 2 9.40E-04
VENTI/FAN 2 8.64E-04
FA20 DIC DG 103 ROUTINGRM DG NONE TRANSIENT 4 9.12E-05 9.12E-05
FA21 DID 102/103 BSMTROOM DG NONE TRANSIENT 4 9.12E-05 9.12E-05
FA22 DIB DG 102 FOUNDATION DG NONE TRANSIENT 4 9.12E-05 9.12E-05
FA22 D2B DG 102 ROOM DG DIESELGEN 1 2.60E-02 JB/SPLICE 81364 _9.74E-06 3.16E-02
ELEC CAB 4 4 240E-03 TRANSIENT 4 9.12E-05
PMP/MOTOR 1 1.26E-03
N-Q CABLE 81364 3.83E-05
AIR COMP 2 9.40E-04
VENTI/FAN 2 8.64E-04
FA23 D2C PB 102 ROOM SWG ELEC CAB 1 3.00E-03 JB/SPLICE 63869 7.64E-06 3.13E-03
TRANSIENT 4 9.12E-05
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Table 4.1-1 Fire Ignition Frequency Development Summary

Location Specific Plant Wide Total
Area | Zone Description BLDG|  Source  |QTY[LT| Fregq Source | QTY | Frequency | Frequency
N-QCABLE 63869 3.01E-05
FA24 D2D PB 103 ROOM SWG ELEC CAB 1 3.00E-03 JB/SPLICE 46292 5.54E-06 3.12E-03
. TRANSIENT 4 9.12E-05
N-QCABLE 46292 2.18E-05
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4.2 Review of Plant Information and Walkdown

The following documents were reviewed and used in this analysis: NMP1 USAR®, NMP1 IPE!,
various drawings, procedures, design specifications & criteria, and Appendix R analyses. These
additional documents are referenced in tier 2 documents®” **3°, Additionally, individuals involved
in this analysis had plant specific experience in fire protection, IPE development and applications,
fire hazard analysis, equipment qualification, and Appendix R analysis.

Several walkdowns were performed in support of the analysis. An initial walkdown (summarized
below) was performed to investigate fire barriers, and the presence of ignition sources. Other
walkdowns were performed in support of the screening analysis, detailed analysis, and evaluation
of issues associated with the Sandia Risk Scoping Study*2. Observations and conclusions from the
other walkdowns are provided in Section 4.6, as appropriate.

Initial Walkdown

A plant walkdown was performed in February, 1995 during NMP1 refuel outage #13 (RFO13).
Subsequent follow-up walkdowns were performed as necessary to more closely examine or
confirm data. The purpose of the walkdown was to determine and investigate the following:

¢ Determine the presence of ignition sources in each fire zone.

e Perform an initial review of fire barriers being credited, barriers between fire zones, the
potential for fire zone interactions, and other features which could result in fire propagation
through non-rated barriers.

The initial walkdown was conducted by :

C. V. Grippo (NMP1 Fire Protection Engineer)

S. D. Einbinder (NMPC Fire Protection Program Manager)

P. E. Francisco (NMPC Analysis Engineer - IPE/IPEEE Team)
R. F. Kirchner (NMPC Analysis Engineer - IPE/IPEEE Team)
J. H. Moody (NMPC Consultant)

The walkdown methodology consisted of a tour of all accessible plant areas. Walkdowns were not
performed in all contaminated or high radiation areas. The presence of components which affect
the fire ignition frequency in unvisited areas was determined by a review of fire loading
calculations, mater equipment list (MEL) database, appropriate controlled drawings, and
discussions with plant personnel.

An information checklist was prepared in advance to ensure that the required information was

obtained in each compartment or area. The Radwaste, ‘Offgas, and Administration Buildings were
not inspected since they screened out in the Phase I Methodology.
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The results recorded on the walkdown checklists were tabulated, entered into the database?’ and
are described in Sections 4.1 and 4.8. Many of the field observations are described in the various
sections of this report as they were relevant to decisions on NMP1 specific deviations from the
FIVE methodology's general approach.
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4.3 Fire Growth and Propagation

Fire modeling® using the FIVE* methodology was employed for the detailed evaluation of
various fire scenarios at NMP1. The extent of the required detailed modeling was minimized by
employing a generic modeling of typical combustibles (electrical cabinets, motors, transients,
etc.). This allowed a screening to be employed during walkdowns of each fire area which was
successful in eliminating the need for detailed modeling in a number of areas. Using this
methodology enabled the team to focus modeling on only the most demanding scenarios.
Modeling was also performed for the purpose of evaluating detection and suppression system
response to support the detailed screening process.

Generic evaluations were performed for electrical cabinets, transformers, electric motors and
transients utilizing the FIVE worksheets. "In-The-Plume" evaluations for center, corner, and wall
fire locations were performed for both damage and ignition scenarios and also for radiant
exposure damage scenarios. These evaluations provided critical separation distances, or zone of
influence distances, that were used to evaluate the potential involvement of adjacent combustibles
from the various ignition sources as identified during plant walkdown of each fire area. The
following pre-calculated distances were used to make judgments:

Pre-calculated Critical Heights and Distance (ft) for Damage and Ignition
Fire Source Damage Distance (ft) Ignition Distance (ft)
Plume Rad Plume
HRR | Btu Total | LF1 | LF2 | LF4 LF1 | LF2 { LF4
Vented Cabinet - Closed Doors 400 | 200,000 | 114 | 150 198 ] 5.1 | 6.5 | 8.5 11.2
Cabinet - Open Doors 850 | 200,000 | 154 1203 }1268) 74 | 87 | 11.5] 15.2
Transformer (Dry Type) 56 65,000 55 1734196 |21 3.1 1] 4.1 54
Motor up to 7 1/2 HP 65 10,000 55 173196 21| 3.1 ] 4.1 54
Motor up to 25 HP 65 32,500 55 173196 1|21] 3.1 | 4.1 5.4
Transient 145 | 130,500 | 7.6 | 10.0] 13.2| 3.1 | 43 | 5.7 7.5

HRR: heat release rate

LF1: fire location in open

LF2: fire location against a wall
LF4: fire location in corner

A damage temperature of 425 °F for unqualified cable is assumed per FIVE. This is considered
conservative especially for those cases where Flamemastic has been used. In addition, more recent
modifications at NMP1 have included the use of IEEE qualified cable. An ignition temperature of

750 °F is assumed per industry practice. A damage radiant heat intensity of 0.5 Btu/sec/ft’ is
assumed per FIVE.

The heat release rates utilized are taken from published literature and were determined to be
representative of values expected for equipment utilized at NMP1.

*
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Using the critical target information which resulted from the circuit review, field walkdowns were
utilized to develop unique scenarios for each critical target based on the sources which presented
an exposure to the target.

Transient combustibles were considered as an exposure to the cable tray targets above and one
scenario for each critical target location generally includes a transient combustible. The heat
release rate for transient combustible exposures was taken to be 145 Btu/sec based on the
expected contents of a trash bag in a nuclear power plant. This heat release rate was utilized and a
basis developed for it in the NMP?2 fire IPEEE and it is equally applicable to NMP1.

Other heat release rates for transient combustibles were used for two locations which exhibited
higher than expected transient combustible loadings during the plant walkdowns. For these areas,
multiples of the standard transient combustible heat release rate were used.

" The remaining sources consisted primarily of panels and transformers and one instance of elevator
hydraulic fluid.

The target-in-plume, target-outside-plume and radiation exposure worksheets (from FIVE) were
then completed as needed for each scenario. When the scenarios failed to screen utilizing these
worksheets, a transient analysis was performed to determine whether the fire suppression system
in the area, if any, would actuate prior to target damage. For this analysis, the suppression system
sprinklers were evaluated in-the-plume and outside-the-plume to demonstrate the probability of
the suppression system actuating prior to target damage. For the target-outside-plume analyses,
the sprinklers were considered to be the maximum horizontal distance from the plume, based on
their spacing (i.e. the point-source fire was placed between adjacent sprinklers). The results of this
review could be generalized to conclude that the sprinklers, if capable of actuating prior to target
damage at all, would be likely to be in-the-plume approximately 50% of the time. This type of
consideration was necessary due to the unique installation of preaction sprinklers to protect cable
trays at NMP1. The sprinkler nozzles on the pre-action systems are located in proximity to the
protected trays and generally are some distance below the ceiling. Thus, the standard methods of
calculating time-to-detector actuation (Sprinkler Actuation) provided in FIVE did not apply
directly. ‘

In one location, the sprinklers were spaced so close together due to the cable tray congestion in
the area, that they were judged to be capable of always being in-the-plume.

Further, since the sprinklers were designed specifically to protect the cable in the trays, they were
considered to be effective so long as they actuated prior to target damage. It was judged that the
cooling effect of the water spray on the cables would prevent damage.

Actuation of smoke detectors in the areas can be used to credit manual response of the fire

brigade and must occur to actuate the deluge valve of the pre-action sprinkler systems which are
installed to provide cable tray protection in most areas evaluated. The systems are provided with
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closed-head directional water spray nozzles located at various elevations to spray directly into the
trays.

Calculation of smoke detector actuation times was not attempted. The quantitative screening
methods in FIVE do not consider the incipient growth stage of fires during which smoke detector
actuation would be expected to occur. No credit was taken for manual firefighting by the fire
brigade because the time-to-damage for critical targets was relatively short in comparison to the
response time for the fire brigade. Therefore, it was not necessary to calculate time-to-smoke
detector actuation to fulfill this function. With regard to deluge valve actuation, smoke detector
actuation was assumed to occur prior to sprinkler system (nozzle) actuation. This is a valid
assumption in light of the method used to determine time-to-suppression actuation and the
expected incipient stage of the postulated fires in these areas.

Table 4.3-1 provides a summary of the scenarios considered and their location (fire area). Plant
layout drawings were annotated to physically locate the individual numbered scenarios within the
plant. These analyses are also referenced in the detailed fire analysis in Section 4.6.2. The
following summarizes each of the fire scenarios in Table 4.3-1:

Fire Zone T2B - Turbine Building 250" elevation

The 250" elevation of the Turbine Building consists of a labyrinth of cells that are primarily open
to one another via large openings.