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SECTION 1

EXECUTIVE SUMMARY

1.0 INTRODUCTION

In response to the NRC’s request in Generic Letter 88-20, Supplement 4 [1.1] Detroit
Edison has completed an individual plant examination of external events (IPEEE) for
severe accident vulnerabilities for Fermi 2. External events are transient initiators external
to the plant systems and include such events as fire, earthquakes, floods, high winds, and
transportation and nearby facility accidents. This study complements the previously
submitted individual plant examination (IPE) that treated severe accident vulnerabilities
associated with internal events, typicaliy initiated by equipment failures.

The IPE and IPEEE taken together fulfill the portion of the 1985 Severe Accident Policy
Statement [1.2] that expected licensees “to perform a limited scope accident safety
analysis designed to discover instances (i.e., outliers) of particular vulnerability to core
melt or to unusually poor containment performance, given core melt accidents.”

1.1  BACKGROUND AND OBJECTIVES

During the past 15 to 20 years, the NRC has placed increasing emphasis on the evaluation
and use of severe accident information in regulating the current generation of nuclear
power plants. This regulatory emphasis has manifested itself in a number of NRC actions
which extend beyond the design basis of the current generation of plants. Such actions
include the Anticipated Transient Without Scram (ATWS) Rule, the Severe Accident
Policy Statement and the Station Blackout Rule.

In August of 1989, the NRC issued Suppiement 1 to Generic Letter 88-20 requesting each
utility to perform an Individual Plant Examination for severe accident vulnerabilities. The
scope of such an effort involved the integrated analysis of plant and system response to a
wide spectrum of internal, randomly initiated events such as reactor scram, loss of off-site
power and loss of coolant accidents (LOCAs) with an emphasis on quantification of plant
core damage frequency and evaluation of containment performance with regard to the
release of radionuclides. The events analyzed in the IPE are, in many cases, far beyond
the original design basis of the plant and extremely unlikely and are not expected to occur
within the life of the plant. Nevertheless, the performance of such an effort provided new
insight into system and plant capability and provided a tool for the quantitative evaluation
of potential plant improvements and prioritization of plant activities.

The effort involved the use of a Level 1 Probabilistic Safety Assessment (PSA) and the

performance of a Level 2 containment performance analysis aimed at identifying the
dominant core damage risk coniributors for the plant and the dominant potential causes of
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an off-site release of radioactivity However, the IPE effort did not include external event
initiators principally because at that time acceptable examination methods had not been
identified nor had the scope of external events been determined Subsequently, in June
1991 Supplement 4 to Generic Letter 88-20 was issued requesting licensees to now add
external events to the severe accident examination process. While PSAs were cited as
acceptable approaches to the fire and seismic portions of such an examination, other
options were also described as viable alternatives. As discussed below, Detroit Edison
elected not to use the formal PSA approach for the fire and seismic portions.

Detroit Edison has undertaken the performance of the Fermi 2 IPEEE in a manner that in
conjunction with the IPE fulfills the following NRC objectives |1.1]:

1. Develop an appreciation for severe accident behavior,

2. Understand the most likely severe accident sequences that could occur under
full power operating conditions,

3. Gain a qualitative understanding of the overall likelihood of core damage and
release, and

4 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.

1.2 PLANT FAMILIARIZATION

The Fermi 2 plant is located on the western shore of Lake Erie approximately 30 miles
from Detroit, Michigan. Including licensed power uprate provisions, it is a 3430 MW(t)
BWR-4 plant with a pressure suppression inerted Mark I containment.

In general, Fermi 2 can be considered similar in design to many other BWR-4 plants
licensed in the U 3. However, Fermi 2 has a number of plant unique features which have
been shown on balance in the IPE to favorably affect plant risk. These features include a
standby, high pressure coolant inventory control system called standby feedwater; four
emergency diesel generators coupled with intra-divisional cross-tie capability at the 480V
level,, the availability of an on-site, blackstart combustion turbine generator, and the use of
two completely independent “divisional” offsite power distribution systems and
switchyards to provide offsite power to the plant

The Fermi 2 Site is located in one of the most seismically stable regions in the United
States. No earthquake epicenter has been located closer than about 25 miles, and only
seven earthquakes have been reported within SO miles of the site since the beginning of the
19th century. Category I structures at the plant are founded on bedrock and are designed
so that the plant can be safely shut down in the event ground accelerations exceed those
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that are operationally tolerable. A peak ground accelerauui. of 0.15g was used for the
safe shutdown design earthquake at Fermi 2.

The Fermi 2 fire protection program is designed to provide adequate fire protection for all
potential fire hazards Supplementing the basic fire protection design concepts of low
combustible fire loading and separation of fire areas, the fire protection provisions include:

e fire protection water supply and distribution (includes electric pump and diesel
driven fire pump as backup)

fire detection and alarm

gaseous suppression

fixed water spray

automatic sprinklers

manual hose stations

nitrogen system for containment inerting during operation

As an alternate to complete divisional fire protection in the control room, an alternate
shutdown capability for the control room is provided

Plant and site characteristics relative to the other external events covered by the IPEEE
(high winds/tornadoes, external floods, transportation and nearby facility accidents) are
within the guidelines provided in the Standard Review Plan even though Fermi 2 is not a
“standard review plan plant”

1.3 OVERALL METHODOLOGY

Acceptable methods for performing the IPEEE are outlined in Generic Letter 88-20,
Supplement 4 [L1.1], and the IPEE"™ guidance document NUREG-1407 [L3]. The
acceptable fire options were supplemented by NRC acceptance of EPRI's “Fire
Vulnerability Evaluation” (FIVE) methodology [1.4], and the seismic options were
supplemented by Supplement 5 to Generic Letter 88-20 [1.5]. The methods utilized for
Fermi 2 are outlined below.

Seismic - The EPRI Seismic Margin Assessment (SMA) .pproach [1.6] as specified
for a focused scope plant in NUREG-1407 [1.3] is used as the framework for the
seismic portion of the Fermi 2 IPEEE. The structures, systems and components
required to be operable to validate two safe shutdown paths is evaluated against a
review level (0 3g) earthquake, which is of greater magnitude than the design basis
earthquake The methodology provides screening techniques for this evaluation; items
that do not screen out are evaluated in more *otail to determine their seismic capacity.
Since the Fermi 2 site seismic hazard is qu + low based on both EPRI [1.7] and
revised Livermore |1.8] hazard curves, the SM¢. approach for Fermi 2 was modified in
February 1995 [1.9] to reduce the evaluation effort for some of the equipment that
does not screen out against the review level earthquake, however, anchorage
evaluation has been completed using the 0.3g earthquake requirements. This modifiec
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approach is very similar to the modified seismic scope subsequently provided by
the NRC in September 1995 |1.5].

e Fire - The EPRI Fire-Induced Vulnerability Evaluation (FIVE) technique [1.4] is used
for the fire portion of the Fermi 2 IPEEE. This technique identifies fire initiators by
compartment and then uses a screening process to ascertain if the probability of going
to core damage is less than 1 OE-06/yr for each identified fire compartment. This
screening effort includes a walkdown to verify assumptions credited in the screening
process. Those compartments that do not screen out are then evaluated as potential
vulnerabilities. The overall effort includes consideration of the six issues included in
the Sandia/NRC Fire Risk Scoping Study [1.10).

e Other External Events - The evaluations for other external events specified in GL 88-
20 Supplement 4 (high winds ar. tornadoes, external floods, transportation and
nearby facility accidents) utilize the progressive screening approach given in NUREG-
1407 [1.3). The basic approach is to show that the plant conforms to the 1975
Standard Review Plan criteria for these events.

1.4 SUMMARY OF MAJOR FINDINGS

A summary of the major findings of this IPEEE for each of the major external event
categories is presented below.

1.4.1 Seismic Events

The plant was found to be seismically rugged in that upon completion of the few plant
modifications and corrective maintenance activities discussed below, all structures,
systems and components iequired for the two identified safe shutdown paths met the
seismic capacity requirements of the 03g review level earthquake No seismic
vulnerzoilities were identified There were several observations made and insights gained
that led to corrective action and planried future actions.

For example, some minor mounting hardware deficiencies were identified and have been
corrected or will be corrected through work requests by the completion of the fall 1996
refueling outage (RFOS). The potential for four modest hardware changes were
identified. One involves the bolting together of some adjacent relay panels to reduce the
probability of relay chatter during a seismic event. The second involves replacing four
low-ruggedness relays in the emergency diesel generator voltage sensing circuits. The
third provides for evaluation of additional setsmic restraint to a large air dryer on the
second floor of the reactor building. Fourth deals with evaluating a weakness in the
seismic load path for two CCHVAC instrument panels on the fifth floor of the reactor
building.

Three insights of interest were gained during the seismic evaluation.
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A large fraction of the minor hardware deficiencies found were believed to be
associated with maintenance activities rather than original installations. Additional
training will be incorporated in the contipuing maintenance training program to
increase the awareness level and emphasize the importance of mounting hardware
installation and restoration during and after maintenance activities

Operations training does not include a sustained loss of offsite power and combustion
turbine generator Unit 1 (CTG 11-1) scenario as may result from a severe seismic
event. Current simulator training assumes CTG 11-1 is restorable within the first 30
to 60 minutes after a loss of offsite power. A new simulator drill will be incorporated
in the operator training program to address this scenario.

e During a severe seismic event, it is expected that many spurious alarms will be
received in the control room due to low seismic ruggedness relay chatter Although
this may not have a direct effect on safe plant shutdown, it may cause some confusion
in the control room. This item will also be included in the new seismic simulator
training event

Additional description and references to the associated documentation are provided in
Sections 3 and 8.

1.4.2 Fire Events

The progressive screening process employed in the FIVE methodology led to six fire
compartments that did not meet the screening criterion of less than 1 OE-6/yr core damage
frequency (CDF). Since the screening criterion was only modestly exceeded (largest
computed CDF was 4 SE-06/yr) and in view of the recognized conservatisms in the FIVE
methodology as applied by Fermi 2, this result is considered to represent an acceptably
low risk to fire induced damage and thus presents no vulnerabilities.

Five of the unscreened six compartments are control center compartments including the
relay and control rooms, the switchgear rooms, and the Division 1 portion of the
miscellaneous room, which is a finding consistent with other plants  The sixth
compartment is the second floor of the reactor building. This latter unscreened
compartment leads to the single fire insight in that the dominating contributors are
cabinets used for dedicated shutdown whose loss would isolate the affected equipment
from the main control room thereby causing loss of the equipment function. While this
loss potential is adequately covered by current operator training, additional Fire Brigade
drills in the vicinity of these cabinets are planned to increase the awareness of the brigade
members to the need to quickly isolate and extinguish such cabinet fires.

Additional description and references to the associated documentation are provided in
Sections 4 and 8.
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1.4.3 Other Events (High Winds, Floods, and Transportation and Nearby Facility
Accidents)

The site review and design comparison relative to the 1975 Standard Review Plan
revealed no wvulnerabilities or insights relative to these other external events The
potential, however, for a common cause failure of diesel generator cooling function due to
ice formation in the pump column was recently recognized. This event is the subject of
LER 96-001 [1.11], and is currently under evaluation.
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SECTION 2

EXAMINATION DESCRIPTION

2.0 INTRODUCTION

This Individual Plan Examination for External Events (IPEEE) for the Fermi 2 nuclear
power plant was conducted to meet the objectives stated in Suppiement 4 to NRC Generic
Letter 88-20 [2.1]). This report documents that examination. Display of the information
generally follows the suggested table of contents given in the IPEEE guidance document
|2.2] with some additional subsections Minor changes have been made in some of the
section titles, and portions of Section 4 (fire) have been partitioned into two parts (A and
B) for convenience of display.

It is evident that this external events examination is essentially a snapshot in time of plant
conditions. Thus, walkdowns, review of plant drawings and procedures, etc. used in the
examination process pertain to the plant at a given time. Some of this activity took place
over a year prior to issuance of this report. Thus, any recent changes in plant conditions
and documentation, except as noted, would not be reflected in this external events
examination.
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Z.1  GENERAL PLANT DESCRIPTION

The Fermi 2 plant is located on the western shore of Lake Erie approximately 30 miles
from Detroit, Michigan. Including licensed power uprate provisions, it is a 3430 MW(t)
BWR-4 plant with a pressure suppression Mark I containment. A summary of some of the
key design features of the plant is provided in Table 2-1.

In general, Fermi 2 can be considered similar in design to many other BWR-4 plants
licensed in the US.  However, the Fermi 2 design has a number of plant unique features
which have been shown in the performance of the IPE to influence plant risk. These
teatures include a standby, high pressure coolant inventory control system called standby
feedwater, four emergency diesel generators coupled with intra-divisional cross-tie
capability, the availability of an on-site, blackstart combustion turbine generator (CTG 11-
1), and the use of two completely independent offsite power distribution systems and
switchyards to provide offsite power to the plant.

The standby feedwater system is a non-safety grade system consisting of two motor driven
pump trains, each capable of providing up to 600 gpm of coolant makeup to the reactor
pressure vessel (RPV) at high pressure from the condensate storage tank through the
feedwater lines. The standby feedwater system is incorporated into the Fermi 2
emergency operating procedures and is available as a coolant makeup source for transient
and small LOCA events.

On-site emergency AC power is provided at Fermi 2 by four emergency diesel generators
(EDGs). Power distribution is divided into two redundant divisions with two EDGs per
division. Each division can provide power to recessary shutdown cooling and control
power systems to ensure long term operation and control. In addition, if an EDG fails, the
480V buses in the same division can be cross-connected to provide power to necessary
low voltage plant loads, and by taking actions such as interlock defeats, the 4160V buses
can also be cross-connected.

In addition to the four EDGs, the Fermi 2 site has four combustion turbine generators
(18.8 MW each) located adjacent to the decommissioned Fermi 1 plant. These generators
are used by Detroit Edison for peaking loads and can be connected to the Division 1
offsite power feed to Fermi 2. One of the combustion turbine generators (CTG 11-1) can
be started from the Fermi 2 control room and is capable of starting without power from
the grid or Fermi 2 (i.e, it is blackstart capable) CTG 11-1 in conjunction with the
standby feedwater system make up part of the Appendix R Alternate Shutdown System
and are included in the Technical Specifications.

The Fermi 2 plant has a unique offsite power supply configuration, consisting of
independent switchyards, as well as multiple, diverse onsite AC power supplies. Division
| offsite power is provided through a connection to a 120kV portion of the Detroit Edison
grid through a switchyard located near the Fermi | plant. This switchyard is connected to
the Fermi 2 plant through underground lines. Division 2 power is provided to Fermi 2
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through an independent switchyard which is connected to a 345kV portion of the Detroit
Edison gnid The Division 2 switchyard is connected to the Fermi 2 plant through
overhead transmission lines. No connections exist between the switchyards. The only
connection between the two divisions of power is between the 4160V ESF buses through
a maintenance cross-tie which by administrative controls is not allowed to be in-service
during normal power operations. However, this bus tie is available and can provide
additional flexibility in recovery from beyond design basis events

l'he Fermi 2 site is located in one of the most seismically stable regions in the United
States. No earthquake epicenter has been located closer than about 25 miles and only
seven earthquakes have been reported within 50 miles of the site since the beginning of the
19th century. None of these was greater than Intensity V on the Modified Mercalli Scale
Category | structures at the plant are founded on rock and are designed so that the plant
can be safely shut down in the event ground accelerations at the site exceed those that are
operationally tolerable. The Seismology Division of the National Ocean Survey, NR(
staff’s seismological advisor, concluded that an acceleration of 0.15g resulting from
strong intensity earthquake would be adequate for representing the ground motion from
the maximum earthquake likely to affect the site. This acceleration was used for the
seismic design of Fermi 2 [2.10}

The Fermi 2 fire protection program is designed to provide adequate fire protection for all
potential fire hazards. Supplementing the basic fire protection design concepts of low
combustible fire loading and separation of fire areas, the fire protection provisions include

fire protection water supply and distribution (includes electric pump and diesel
driven fire pump as backup to GSW supply)

fire detection and alarm

gaseous suppress:on

fixed water spray

automatic sprinklers

manual hose stations

nitrogen system for containment inerting during operation

As an alternate to complete divisional fire protection in the control room, a dedicated
alternate shutdown capability for the control room is provided. This Appendix R alternate
shutdown system is separate and remote from the control center complex (control, relay,
and cable-spreading rooms) and is designed to (1) achieve and maintain the reactor in a
subcritical condition; (2) maintain reactor coolant inventory, {3) achieve and maintain hot
shutdown; (4) achieve cold shutdown within 72 hours; and (5) maintain the reactor in a
cold shutdown condition thereafter. In the event of a fire which would prevent achieving
a safe shutdown from the control room, the only required operator action in the control
room is a manual reactor scram if an automatic trip has not already occurred

Plant and site characteristics relative to the other external events covered by the IPEEE
(high winds/tornadoes, external floods, transportation and nearby facility accidents) are
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within many of the guidelines provided in the Standard Review Plan even though Fermi 2
is not a “standard review plan” plant. The external event in this category actually
experienced at the site was the 1989 low lake level caused by a sustained strong offshore
wind compounded by silt buildup in the general service water (GSW) intake canal that led
to a loss of GSW. However, loss of GSW is included as part of the design basis.
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2.2 CONFORMANCE WITH GENERIC LETTER AND SUPPORTING
MATERIAL
I'he Fermi 2 iIPEEE meets the objectives stated in Section | of the IPEEE Generic Letter

[2-1] and generally follows the stipulations of that letter and of the related submittal
guidance |2.2]. The objectives are restated below

The general purpose of this IPEEE is for the Fermi 2 staff, in conjunction with the IPE to
Develop an appreciation for severe accident behavior,

Understand the most likely severe accident sequences that could occur under full
power operation conditions;

Gain a qualitative understanding of the overall likelthood of core damage and 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

I'o meet these objectives, a methodology was employed that is generally consistent with
the options described in the IPEEE guidance document NUREG-1407 [2-2}, using the

non-PSA options for both the fire and seismic portions. The overall methodology used in
this IPEEE is described in Section 2.3 as well as in the individual analysis sections

'he evaluation was perfrrmed under the control of Detroit Edison using Fermi 2 plant
personnel supplement.d by contractor support. Walkdowns employed both Ferm: 2 and
contractor personne. as did the peer reviews. Senior consultants for selected applications
were also utilized Details on the makeup of the IPEEE evaluation team are included in

Section 6

The Fermi 2 IPEEE is documented in a traceable manner that provides the basis for the
findings in a tiered approach. Specifically, there are two tiers of documentation to support
the Level 2 IPEEE

e Documentation submitted to the NRC, referred to as Tier |
e Documentation developed and retained as formal in-house documents to provide

additional support for the submittal, referred to as Tier 2
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2.3 OVERALL METHODOLOGY

Acceptable methods for performing the IPEEE are outlined in Generic Letter 88-20
Supplement 4 [2.1], and the IPEEE guidance document NUREG-1407 [2.2]. The fire
options were supplemented by NRC acceptance of the “Fire Vuinerability Evaluation’
(FIVE) methodology [2.3], and the seismic options were supplemented by Supplement 5
to Generic Letter 88-20 [2.4). The methods utilized for Fermi 2 are outlined below

2.3.1 Seismic

The EPRI Seismic Margin Assessment (SMA) approach [2.5] as specified for a
focused scope plant in NUREG-1407 [2.2] is used as the framework for the
seismic portion of the Fermi 2 IPEEE. The basic approach is to identify two
l shutdown success paths (one capable of handling a small break LOCA) that can
bring the plant to hot or cold shutdown following a pre-selected postulated seismic
event. The structures, systems and components required to be operable to validate
these success paths is evaluated against a review level (0.3g) earthquake (RLE),
which is of greater magnitude than the design basis earthquake. The methodology
provides screening techniques to be used by a seismic review team to screen
structures and equipment during plant walkdowns. Items that do no screen out are
evaluated in more detail to determine their high-confidence-low-probability-of-
failure (HCLPF) capacity. Since the Fermi 2 site seismic hazard is quite low based
on both EPRI [2.6] and revised Livermore |2.7] hazard curves, the SMA for Fermi
2 was modified in February 1995 [2.8] to reduce the evaluation effort for some of
the equipment that does not screen out against the review level earthquake
Namely, highly sophisticated HCLPF calculations would not be completed for non-
screened items. Instead, simple evaluations would be attempted to demonstrate
RLE ruggedness, otherwise, only compliance to the seismic design basis 1s
demonstrated It should be noted that anchorage evaluations would be completed
using the 0.3g earthquake for all components involved. This approach is very
similar to the modified seismic s~ ~ subsequently provided by the NRC in
September 1995  |2.4]. Additional ‘etail is given in Section 30

2.3.2 Internal Fires

The EPRI Fire-Induced Vulnerability Evaluation (FIVE) technique [2.3] is used
for the fire portion of the Fermi 2 IPEEE. This technique identifies fire initiators
by compartment and then uses a multi-step screening process to ascertain if the
probability of going to core damage is less than 1 0E-06/yr for each identified fire
compartment. This screening effort includes a walkdown to verify assumptions
credited in the screening process. Those components that do not screen out are
then evaluated as potential vulnerabilities The process is structured to take
advantage of existing plant specific fire protection programs and 10CFR50
Appendix R evaluations. The overall effort also includes consideration of the six

o
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issues included in the Sandia/NRC Fire Risk Scoping Study [2.9]. Additional
detail on the fire methodology is given in Section 4.

2.3.3 Other External Events

The other external events specified in GL 88-20 Supplement 4 (high winds and tornadoes,
external floods, transportation and nearby facility accidents) utilize the progressive
screening approach given in NUREG-1407 [2.2] that centers around conformance with
the 1975 Standard Review Plan (SRP). While the Fermi 2 construction permit preceded
issuance of the SRP, many of the plant design features had been brought into compliance
with the SRP because of the extended time over which the plant was designed and
constructed. The basic approach is to show that the plant still conforms to the 1975
Standard Review Plan criteria for these events.
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24

—

o

% 20w

10.
11
12
13.
14
15.
16

17.
18.
19.

INFORMATION ASSEMBLY

The information utilized in this IPEEE came from a myriad of sources
Classification of sources consist of written documentation (Detroit Edison and
external), Fermi 2 drawings, individual expertise (Fermi 2 and consultant), and
walkdowns. Major examples of these classifications are given below. Specific
information sources are referenced elsewhere in the report within the context that
they are used.

UFSAR

Standard Review Plan

Design calculations

¢ Fire (e g, “Appendix R” calculations)

e Seismic (seismic and anchorage calculations)
Fire Hazards Analysis (Appendix 9A, Fermi 2 UFSAR)
Alarm Response Procedures (fire)

Standard Operating Procedures

Abnormal Operating Procedures

Central Component Data Base (CECO)
Automated Records Management Systems
Vendor Manuals

Seismic Qualification Reports

SQUG/EPRI Seismic Reports (e g., EPRI FIVE and SMA reports)
Fermi 2 Cable Data Base

Design Basis Documents

Fermi 2 IPE Report

Miscellaneous Drawings

e Schematics

o Functional Operating Sketches

e Equipment

e Anchorage

Shift Technical Advisors and Operation Personnel
Seismic Senior Consultants

Walkdowns

Preliminary Seismic

Seismic Capability

Subsequent Seismic Evaluation

Fire Information Gathering

FIVE Confirmatory
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Table 2-1 Summary Of Fermi 2 Design Features

SAFETY FUNCTION KEY SYSTEMS/FEATURES

Coolant Inventory Makeup 1) High Pressure Systems:

- Main Feedwater
High Pressure Coolant Injection (HPCI)
Reactor Core Isolation Cooling (RCIC)
Standby Feedwater
Control Rod Drive Hydraulic System (CRD)

2) Medium Pressure System:
- Condensate

3) Low Pressure Systems.
- Low Pressure Coolant Injection (LPCI)
- Low Pressure Core Spray (LPCS)
- RHR Service Water (RHRSW)

Containment Heat Removal 1) Main Condenser

2) Residual Heat Removal (RHR) via
- Suppression Pool Cooling Mode
- Shutdown Cooling Mode
- Drywell Spray Mode

3) Containment Vent
Reactivity Control 1) Control Rods
2) Standby Liquid Control (SLCS)
3) Alternate Boron Injection via
- Standby Feedwater System (EOP directed)

- Condensate/Feedwater System
- Reactor Water Cleanup System

L]
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Fermi 2 IPEEE

Table 2-1

SAFETY FUNCTION

Key Support System

Primary Containment
Structure

Containment Protection

2)

3)

4)

5)

2)

3)

2)

3)

Summary Of Fermi 2 Design Features (Cont’d.)

KEY SYSTEMS/FEATURES
DC Power System
Emergency On-Site AC Power From Four EDGs

Alternate AC P wer From Onsite Blackstart
Combustion Turbine Generator

Offsite Power Provided To Each Division through
Separate, Independent Switchyards

RHR Service Water (RHRSW), EDG Service Water
(EDGSW) and Emergency Equipment Service Water
(EESW) reject heat to Dedicated Heat Sink

BWR Mark |

0.29 million cu. ft.

56 psig Design Pressure/140 psig Ultimate Pressure

Containment Hard Pipe Venting From Wetwell or
Drywell

RHR in Containment Spray Mode

Nitrogen for Containment Inerting During Operation
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SECTION 3

SEISMIC ANALYSIS

30  METHODOLOGY SELECTION

In accordance with NUREG-1407 [3.1], two methodologies are considered acceptable to
identify potential seismic vulnerabilities at nuclear power plants. The first is a seismic
probabilistic risk assessment (PRA) method and the second is a seismic margins
methodology (SMM). Two different SMMs are considered acceptable: an NRC-
developed method based on an event/fault tree approach for delineating accident
sequences, and an EPRI-developed method based on a systems "success path” approach.
For these methodologies to be acceptable, NUREG-1407 requested that certain
methodology enhancements be included.

As stated in Detroit Edison’s response [3.2] to Generic Letter (GL) 88-20, Supplement 4
{3.3]. the EPRI SMM approach described in report NP-6041-SL [3.4], with the
enhancements requested in NUREG-1407, was selected for implementation of the
seismic IPEEE program at Fermi 2.

In April 1994, the NRC issued Information Notice (IN) 94-32 [3.5] on the subject of
revised seismic hazard estimates published by the Lawrence Livermore National
Laboratory (LLNL) in NUREG-1488 [3.6]. The NRC suggested in the IN that licensees
who had not complete their seismic IPEEE may submit a request to adjust their schedule
commitment to allow  the NRC staff review of the revised scismic hazard estimates
and take the revised inf:  _tion into account in their IPEEE programs.

On January 30, 1995, the NRC published a proposed Supplement 5 to Generic Letter 88-
20 in the Federal Register for public comment. GL 88-20, Supplement 5 [3.7], was
subsequently issued in September 1995 with the resolution of the public comments. The
supplement acknowledged that the results of the revised LLNL seismic estimates indicate
that the perceived risk has been reduced for most plant sites in the central and eastern
U.S. Therefore, the NRC proposed reducing the scope of the seismic IPEEE programs for
licensees with fecused-scope and full-scope plants.

For plants performing a reduced-scope seismic margin assessment (SMA), supplement 5
indicates that the seismic capacities for reactor internals and soil-related failures need not
be evaluated for the seismic IPEEE. Supplement 5 also states that "modifying the scope of
the seismic IPEEE for focused-scope plants in this manner will make these evaluations
equivalent to those for the reduced-scope plants, with additional evaluations of a few
known weaker, but critical, components or items."
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These additional weaker items were further defined in Adachment 1 to GL 88-20,
supplement 5. They include masonry and block walls, flat-bottom tanks, relay chatter,
and other items. The other items "pertain to inadequate anchorage and bracing, adverse
physical interactions, building impact, or pounding These items include the weaker
components of the diesel generators or pumps. However, the licensee's seismic review
team should determine whether seismic capacities of these components need to be
evaluated in the seismic review."

In supplement 5, the NRC staff reemphasized that the guidance in the generic letter and
NUREG-1407 does not preclude the use of well-based expert judgment and efficient
approaches that minimize the effort of conducting an IPEEE. GL 88-20, supplement 4, in
describing the acceptable IPEEE examination methods, states that "the application of the
above approaches involves considerable judgment with regards to the requested scope
and depth of the study, level of analytical sophistication, and level of effort to be
expended."

Prior to final issuance of Supplement 5 to GL 88-20, Detroit Edison notified the NRC by
letter dated February 9, 1995 [3.8] of a revision in the Fermi 2 IPEEE seismic scope. The
revision was structured based on the stage of completion of the Fermi 2 seismic IPEEE
program, the revised perceived seismic risk for the Fermi 2 sit>, the general industry
direction for completing the IPEEE, and the preliminary information in GL 88-20,
supplement 5. Moreover, the Fermi 2 scope revision philosophy was not far different than
that encompassed by the subsequently issued Supplement 5 to GL. 88-20. Fermi 2 had
completed an evaluation of the reactor internals and relay chatter effects. All safety-
related buildings are founded on bed rock; thereby, eliminating potential soil-related
failures. Furthermore, Fermi 2 had completed a significant portion of the seismic IPEEE
study.

The revision described in Detroit Edison scope change letter to the NRC stated that the
Fermi 2 SMA will proceed along the focused-scope evaluation path as originally stated in
the response to GL 88-20, supplement 4. However, for components that do not screen out
using the EPRI screening methodology, and in lieu of performing highly sophisticated
high-confidence-of-low-probability-of-failure ~ (HCLPF)  calculations,  simplified
evaluations will be performed to demonstrate ruggedness to the review level earthquake.
Any components failing the simplified evaluation check will only be evaluated to
demonstrate compliance with the design basis. The letter also stated that the Fermi 2
scope change may amount to no reduction in scope, if using the revised approach
demonstrates compliance to the Review Level Earthquake (RLE) for all items included in
the SMA. It should be noted that anchorage evaluation, which typically limits component
seismic capacity, has been completed using the focused scope requirements of 0.3g
ground acceleration.
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3.1 SEISMIC MARGIN METHOD

As stated above, the methodology selected for completing the seismic IPEEE for Fermi 2
is the EPRI-developed seismic margin assessment (SMA) method outlined in NP-6041.
The philosophy from which seismic margin methods emerged was based on increasing
knowledge in the geoscience field, which led to the belief that it is possible for a nuclear
plant site to be subjected to earthquake ground motion greater than its design basis. The
SMM utilizes inherent conservatism in current design practices along with more realistic
seismic capacity evaluations to calculate the margin above the seismic design basis that
exists in operating nuclear plants. Only those systems and components required to bring
the plant to, and maintain a safe shutdown condition following the seismic event need to
be examined.

To define this margin, it is practical to select a conservatively high earthquake level and
use it as a benchmark to demonstrate sufficient margin above the plant design basis and
develop a high confidence in the seismic capacity of structures, systems and components.
The earthquake level chosen for the review is called the RLE. For Fermi 2, this review
level earthquake has been defined by the NRC in NUREG-1407 as a NUREG/CR-0098
|13.9] median spectrum anchored at 0.3g. EPRI NP-6041 refers to the earthquake level
against which the plant is evaluated as the Seismic Margin Earthquake (SME). For
purposes of the Fermi 2 seismic margin assessment, the RLE and the SME are set equal,
and terms are interchangeable. The primary purpose of margin reviews is to demonstrate
sufficient margin over the safe shutdown earthquake (SSE) to assure plant safety and to
find any "weak links" which might limit the plant capability to safely shutdown after a
seismic event bigger than the SSE. The EPRI methodology concentrates on
demonstrating that a reliable operational path exists to shut down and maintain the plant
in either hot or cold shutdown mode for a minimum of 72 hours following the seismic
event.

Two alternate safe shutdown paths, called “success paths," are selected. In NUREG-1407,
the NRC requested that, to the maximum extent possible, the alternate path involve
operational sequences, systems, piping runs, and components different from the preferred
path. Only plant components required for the operation of systems on the success paths
are seismically evaluated for the RLE. The seismic margin assessment method relies
heavily on earthquake experience data, generic equipment qualification, fragility test data,
and seismic PRA results.

EPRI NP-6041 provides a set of screening guidelines to be used by the seismic review
team (SRT) to screen structures and equipment, against the RLE, during plant
walkdowns. The screening also relies on the judgment and the experience of the SRT.
More detailed evaluations may be required to establish the seismic capability of items
that do not meet the screening criteria or are judged by the SRT to warrant further
reviews.
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Detroit Edison notified the NRC by letter [3.8] of a change in scope in the Fermi 2
seismic IPEEE program, as a result of the revised seismic hazard estimates in NUREG-
1488 [3.6] and the general nuclear industry reaction to the revised estimates. The Fermi 2
program revision was structured based on the significance of different elements and
evaluations in the SMM as perceived by experts in the seismic and risk areas, and based
on the stage of completion of the Fermi 2 program. Detroit Edison stated in their letter
that highly sophisticated HCLPF calculations will not be completed for items that do not
screen out. Instead, simple evaluations will be attempted to demonstrate RLE ruggedness;
otherwise, only compliance to the seismic design basis will be demonstrated.

3.1.1 Review of Plant Information, Screening and Walkdown

Fermi 2 uses a General Electric (GE) Company, single cycle, forced circulation Boiling
Water Reactor (BWR) of the BWR 4 Class, with a pressure-suppression Mark |
containment. The containment is a steel plate pressure vessel consisting of a light-bulb-
shaped drywell and a torus-shaped pressure suppression chamber. The plant is similar in
design to Browns Ferry Nuclear Plant Units 1, 2, and 3, Cooper Nuclear Station, Edwin 1.
Hatch Unit 1, and Brunswick Steam Electric Plant Units | and 2. The uprated licensed
design power rating for Fermi 2 is 3430 MW1, with a turbine generator design electrical
output of 1203 MWe and a rated net electrical output of 1154 MWe.

The Fermi 2 site is located on the shore of the western end of Lake Erie at Lagoona
Beach in Frenchtown Township, Monroe County, Michigan. The site is approximately
six miles northeast of Monroe, Michigan, 30 miles southwest of downtown Detroit, and
25 miles northeast of Toledo, Ohio. The site consists of approximately 1120 acres.

The site is located within the Central Stable Region tectonic province of the North
American Continent. Some regional faulting and seismic activity is known, but the region
is characterized as one of relative stability. There are no known faults within 25 miles of
the site and there are no capable faults within 200 miles of the site. The site is located in
one of the most seismically stable regions in the United States.

The area is characterized by glacial landforms and by beach and lacustrine deposits
formed during the fluctuations of the Great Lakes. The glacial deposits overlie maturely
dissected bedrock and broad areas of relatively flat-lying bedrock. All major Fermi 2
Category | structures are supported in the Bass Islands dolomite (bedrock).

The principle structures located on the plant site include the following:

o The reactor building, which houses the drywell, the suppression pool, the Nuclear
Steam Supply System (NSSS), the engineered safety features, some auxiliary system
equipment, and the fuel storage and shipping area;

o The turbine building, which houses the power conversion equipment, the off-gas
system, and plant auxiliaries;
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« The auxiliary building, which houses the main control room, the computer facility,
electrical equipment, and HVAC equipment;

o The radwaste building, which houses the radioactive waste treatment facilities for
liquid and solid waste;

« The RHR complex, which houses the emergency diesel generators (EDGs), the RHR
cooling towers, the RHR service water reservoirs, and the RHR service water,
emergency equipment service water, and EDG service water pumps; and

« Two natural draft hyperbolic circulating water cooling towers and corresponding
intake and discharge structures.

General plant building arrangement is shown in Figure 3-1.

This section briefly describes the seismic design basis or the plant and identifies the
analytical methods, codes and standards, and other design requirements. In addition, this
section briefly describes the screening criteria used for the Seismic Margins Assessment
of plant struct ires and equipment and the walkdown criteria and methods.

Throughout this report, the terms Safe Shutdown Earthquake (SSE) and Design Basis
Earthquake (DBE) represent the same earthquake and are used interchangeably.

3.1.1.1 Plant Seismic Design Basis

The seismic design classification of Fermi 2 structures, systems, and components is
established in accordance with the requirements of Regulatory Guide 1.29 [3.10]. Plant
structures, systems, and components which are important to safety and must be designed
to maintain their safety function in the event of a safe shutdown earthquake are
designated seismic Category 1. They are classified as safety-related if they are necessary
to ensure the integrity of reactor coolant pressure boundary, the capability to shut down
the reactor and to maintain it in the safe shutdown condition, and the capability to prevent
or mitigate the consequences of an accident that could result in potential offsite exposure
beyond 10CRF100 [3.11] limits.

3.1.1.1.1 Seismic Design

The dynamic response and design of the Fermi 2 structures and components due to
earthquake loading was divided into two broad areas of analysis. First, major buildings
and structures which house or support Category | systems and components were modeled
and analyzed. Second, the results of the building analyses were used as forcing functions
in the dynamic analyses of smaller Category I systems and components.

3.1L.1LLL]1 Ground Response Spectra
The site ground response spectra for the operating-basis earthquake (OBE) and the safe

shutdown earthquake (SSE), in the horizontal direction, are shown in Figures 3-2 and 3-3,
respectively. Vertical ground acceleration for the OBE and SSE is two-thirds of the
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horizontai ground acceleration. The Fermi 2 Category I structures are designed to
withstand a maximum horizontal ground acceleration of 0.15g and a maximum vertical
acceleration of 0.10g for the SSE. For the OBE, maximum horizontal ground acceleration
is 0.08g and maximum vertical ground acceleration is 0.05g. The shapes of the OBE and
SSE spectra essentially conform to the 1940 El Centro earthquake with minor
adjustments to account for the 1949 Olympia, Washington and the 1935 Helena, Montana
carthquakes.

3.1.1L.1.1.2 Acceleration Time Histories

Dynamic response of the Fermi 2 bailding structures was determined from detailed time
history analyses of representative nodels subjected to four time history base excitations.
Scaled actual earthquake records were used in addition to those used to describe the basic
ground spectra to ensure a broad-band frequency content for equipment seismic
qualification purposes. The input spectra were generated from the fo'lowing four
earthquakes and their horizontal time history records:

Direction Earthquake

N-S Ei Centro, CA., 5-18-40
N-S El Centro, CA., 12-30-34
S-80-W Olympia, WA, 4-13-49
N-21-E Taft, CA., 7-21-52

Ground response spectra for a system with two percent critical damping were generated
for each of the earthquake records shown above. Sixty periods from 0.1 sec. to 1.0 sec.
were used in the generation of the ground spectra for each record. The duration of each
record required to give maximum responses in the period range of interest was
determined. Each earthquake record was scaled so that the area under the acceleration
response spectra equaled the area under the recommended OBE spectra. Vertical OBE
ground accelerations were obtained by scaling the horizontal ground accelerations.
Maximum horizontal and vertical ground accelerations for SSE were obtained by
multiplying the OBE values by a factor of two.

3.1.1.1.1.3 Seismic Models

The seismic response of all Category I structures was determined by applying earthquake
ground motions to appropriate dynamic models. The lumped mass dynamic analysis
approach was used for the Fermi 2 structures in which it was assumed that the entire mass
of the structure is concentrated at a number of discrete points.

The horizontal dynamic analyses were performed using a shear structure system, a frame
structure system, or a combined shear-frame structure system. The massive, stiff floor
slab/shear wall configurations of the reactor/auxiliary building and the RHR building
were modeled as spring-slab systems. The slabs were treated as infinitely rigid in their
own planes and were interconnected by weightless linear elastic springs used to simulate
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the stiffness of shear walls. A three-dimensional frame analytical model was used to
represent the containment shield, containment vessel, RPV and internals, reactor support
pedestal, and sacrificial shield. The lumped masses in this portion of the model were
allowed two translational and three rotational degrees of freedom and were
interconnected with the frame members. Since the slabs were considered infinitely rigid
in their own planes, their resulting rigid body motions had three degrees of freedom:
horizontal translation in two perpendicular directions and rotation about a vertical axis.
The slab model and the frame model were connected by axial springs at various
elevations to represent the behavior of the structure more accurately. This model is shown
in Figure 3-4.

In order to study the interaction between the RPV and the rest of the structure, the model
for the RPV and its internals was included in the analysis and is shown in Figure 3-5. The
RPV was supported by the reactor pedestal at its base (skirt) and laterally by the stabilizer
and refueling bellows near the top.

The crane bridge and associated steel structures were included in the horizontal dynamic
model as shown in Figure 3-6. The model was based on the assumption that the crane
would be parked at the end bay during a seismic event.

The horizontal model developed for the RHR building was similar to that for the
reactor/auxiliary building and is shown in Figure 3-7.

The vertical dynamic model of the reactor/auxiliary building was developed on the basis
that the amplification in the vertical direction was a function of the axial stiffness of the
walls and bending stiffness of the beam-slab system. The vertical stiffness was due
mainly to two structural systems in the model: the reactor containment shield and the
reactor/auxiliary building walls. The two wall systems were connected by the reactor
building floor slab at all the floor elevations. The auxiliary building floor slab was
represented by a single-degree-of-freedom system connected to the joints of the
reactor/auxiliary building wall system at each elevation. In the dynamic model, the
masses were allowed to displace relative to oue another, with one degree-of-freedom in
the vertical direction. The vertical dynamic model is shown in Figure 3-8.

The vertical model developed for the RHR building was similar to that for the
reactor/auxiliary building and is shown in Figure 3-9. The vertical stiffness of the RHR
building was also due mainly to two structural systems: the cooling tower walls and the
RHR building walls.

Buried Category 1 electrical ducts and piping run between the reactor building and RHR
building. The ducts and piping were analyzed for seismic wave propagation in the soil
and for relative seismic displaceiment between the duct and piping anchor points and the
buildings. The ducts and piping were evaluated using the "beam on elastic foundation”
concept.
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3.1.1.1.1.4 Soil-Structure Interaction

Category I structures at Fermi 2 are founded on bedrock. A study [3.12] was completed
for Fermi 2 structures founded on rock in which it was shown that soil-structure
interaction was insignificant. Therefore, the spectra developed for the bedrock represent
the response to the base excitation.

3.L1.LLS Structural Damping

All seismic Category | stru-tures consist of reinforced concrete and welded/bolted
structural steel. The Fermi 2 Updated Final Safety Analysis Report (UFSAR) [3.13]
Table 3.7-2 provides the following damping values for Fermi 2 representative structural
items:

p ¢ Critical
ltem QBE SSE

Welded and high strength bolted steel 2.0 5.0

framed structures

Bolted steel framed structures 5.0 10.0

Welded structural assemblies 2.0 4.0

Reinforced concrete structures 2.0 5.0

Damping values of two and five percent were used in the design basis seismic analyses
for OBE and SSE, respectively. Also, other special damping values for RPV components
are shown in UFSAR Figure 3.7-16.

3.LLLL6 Development of Floor Response Spectra

The in-structure response spectra were arrived at by averaging the results obtained from
the four time history input excitations discussed in Section 3.1.1.1.1.2. To establish slab
or wall motions, the time-history forcing functions were used to excite the building
models used in the system analyses. Resulting time-history slab or wall motions were
used to generate floor response spectra for the analysis of subsystems (i.e., components
supported in the buildings). At each spectra period for a given spectra damping, the
average response from the four earthquake excitations was calculated and plotted. The
plotted spectra curves were smoothed by enveloping the peaks with a smooth curve
which extended ten percent to either side of the peak for horizontal and 20 percent for
vertical. In the vertical direction, response spectra were generated at two elevations; the
spectra at other than the two elevations were not generated, but were classified in one of
the two elevations.

To determine the response spectrum of a slab at a particular level, the vertical model for
that structure was modified at that level to include the multi-degree behavior of the slab
system. The modified vertical model for reactor/auxiliary building elevation 613'-6" is
shown in Figure 3-10. The slab system consisted of five masses, and the springs on each
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side and was connected to the same wall joint. Similarly, the stiffness parameters of the
auxiliary building slab system were determined.

3.1.1.1.2 Site Specific Earthquake

In response to requests for information from the NRC Geosciences Branch, a site-specific
ground response spectrum was developed in 1981. The site-specific spectrum exhibited a
significantly higher ground response than the DBE ground response spectrum. The site
specific earthquake was not to be considered as a new design basis earthquake; however,
it was used to determine the adequacy of a selected shutdown path components as
described in Section 3.1.1.1.4.4.

Based on two site specific response spectra for nearby magnitude 5.3 earthquake records
developed by Lawrence Livermore Laboratory and Weston Geophysical, it was
concluded that the 84th percentile (spe~ified by the NRC) of these spectra was similar to
the Regulatory Guide 1.60 [3.14] shagco .pectrum in the higher frequency range. The site
specific response spectrum was conservatively assumed to have the shape of Regulatory
Guide 1.60 spectrum anchored at 0.15g in that higher frequency range. The low
frequency portion of the site specific response spectrum was controlled by the large,
distant earthquakes. The lower frequency range of the DBE spectrum adequately reflects
the influence of large earthquakes in the New Madrid area and in the Western Quebec
seismic zone, both more than 300 miles from the Fermi 2 site.

The generation of the vertical site specific floor response spectra conservatively was
based on multiplying the vertical DBE response spectra by a factor of 2.4.

3.1.1.1.3 Spatial Systems Interaction

During a seismic event, it is possible that the resulting displacements of plant components
which are too close to each other could result in interaction between the two components,
compromising the safety-related functional integrity of one or both of the components. In
order to preclude such an occurrence, a rattlespace program was established to assure
adequate distance between adjacent components and to justify existing, less-than-
minimum distances between the components. During original plant construction, there
was no rigorous criteria which was used to address proximity effects and separation
issues between plant components. The purpose of this section is to describe the resulting
program which was established to address this issue and seismic Category [l/] criteria.

3.1.1.1.3.1 Non-Seismic-Category I Structures

The non-seismic-Category | turbine/radwaste building is adjacent to the seismic Category
I auxiliary building. A four-inch gap separates the two buildings. The turbine building
was originally designed in accordance with the Uniform Building Code (UBC) [3.15)
Subsequently, it was seismically analyzed |3.16] by the response spectrum method to
assure the seismic integrity of the main steam line valves in the turbine building.

3-9



Seismic Analysis Fermi 2 IPEEE

Two hyperbolic natwal draft cooling towers made from reinforced concrete are located
north of the safety-related buildings. The towers act as large heat exchangers in which air
blewing through the towers removes heat from the circulaiing water cascading down
through the towers. The minimum distance between the cooling towers and Category |
structures is about 800 feet.

Reinforced concrete structures and elements have been designed in accordance with the
requirements of ACI 318-63 [3.17).

3.1.1.1.3.2 Rattlespace Program

A rattlespace program was established in the early-1980s to address spatial interaction
problems (i.e., to identify and resolve anv rattiespace violations which occur between two
interacting components, at least one of which is safety-related). Rattlespace is defined as
the distance between two components in close proximity to one another. Bounding
allowable rattlespace values were established {3.18] for different types of components.
The minimum rattlespace between two comvonents is the distance necessary to assure
that the safety-related component maintains its structural and functional integrity during
and after a seismic event. If the actual distance between the components is less than the
required rattlespace, an evaluation is performed to justify the actual distance. In most
cases, the actual distance is acceptable based on analytical displacements being smaller
than the available rattlespace. In other cases, the effect of an impact between the two
components is evaluated. If necessary, field modifications are implemented to prevent the
components from interacting.

The first phase of the rattlespace program was implemented in the early- to mid-1980s,
following plant construction. The purpose of the program was to identify and resolve
existing rattlespace problems resulting from plant construction. From 1986 to the present,
the focus of the rattlespace program has been to assure that adequate spatial separation is
maintained during the implementation of plant design modifications and to resolve any
newly discovered rattlespace violations in existing construction.

3.1.1.1.3.3 Seismic 11/l Criteria

Non-safety-related components in safety-related buildings are designated as Seismic
Category 1I/l. Components that do not have safety functional requirements but are located
in safety-related buildings fall into this category. The continued functioning of these
items is not required, but their failure could adversely affect the functioning of plant
Category 1 items. Seismic category II/l components are either designed to maintain
structural integrity under SSE excitation or it is demonstrated that their failure would not
affect safety related components. Seismic category 11/l items can be qualified by analysis,
test, or a combination of both test and analysis. Most seismic category II/] items at Fermi
2 are qualified by analysis.
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3.1.1.14 ismic Qualification

I'he seismic qualification of the Fermi 2 power plant structures and components was
divided into two main categories. The first was the analysis of the Category | structures.
I'he second was the qualification of Category | systems and components housed in
Category | structures. The Fermi 2 seismic qualification program is described in Seciion
3 of the UFSAR

3.1.1.1.4.1 Structures

I'he seismic Category I structures include the primary containment, reactor/auxiliary
building, and the RHR building. The structures were dynamically represented in lumped-
mass stick models. Response spectrum analyses were performed on the models to
determine displacements and accelerations at the mass points. Member forces were
determined and distributed to the building walls and slabs in proportion to their stiffness
and distance from the center of rigidity. The distributed forces were combined with other
required design forces. The structural members were designed to adequately resist the
appropriate design forces

A brief description of these structures is provided below

Primary Containment

he primary containment (Figure 3-11) is a leak-tight, steel-plate containment vessel
consisting of a light bulb-shaped drywell and a torus-shaped suppression chamber. It

houses the reactor vessel, recirculation system, and other primary systems. The drywell is
enclosed 1n a reinforced concrete biological shield and is supported by the drywell

pedestal. The basic purpose of the primary containment is to limit the release of fission

products to the plant site environment, following a postulated design basis accident
(LOCA), so that offsite doses do not exceed legal values

I'he reactor/auxiliary building is a single structure enclosing both the reactor building
(which includes the reactor), and the auxiliary building (which includes the auxiliary
equipment and the control room). See Figures 2 12 and 3-13, respectively

Reactor Building

I'he reactor building completely encloses the drywell and suppression chamber and is
supported on a reinforced concrete foundation mat. The buvilding provides secondary
containment when the primary containment is closed and primary containment during
reactor refueling and maintenance operations when the primary containment is open. The
reactor building houses the refueling and reactor servicing equipment, biological shield,
and new and spent fuel storage facilities. The building consists of poured-in-place
reinforced concrete up to and including the refueling floor. Above the refueling floor, the
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building structure is steel-framed with insulated metal siding an has 2 pitch and slag roof
over insulated metal.

Auxiliary Building

The auxiliary building is a poured-in-place reinforced concrete building, integraily
connected to the reactor building by the common east wall of the reactor building. It is
supported by the reinforced concrete foundation mat common with the reactor building.
The building is adjacent to but separated from the turbine building by a four-inch seismic
rattlespace. The auxiliary building houses the main steam tunnel, main control room,
computer room, main battery rooms, switchgear rooms, main ventilation rooms, relay
room, off-gas treatment rooms, CRD pumps, HPCI pump and turbine, and main power
distribution center.

RHR Building

The RHR building is a poured-in-place reinforced concrete building designed to serve as
the ultimate heat sink for the reactor during normal shutdowns and postulated accident
conditions. It is supported by a reinforced concrete foundation mat. The building consists
of two identical divisions. Each division consists of a water reservoir, pump house, two
mechanical draft cooling towers, and two emergency diesel generators. Each division has
the capacity to safely and orderly shut down the reactor during normal and/or accident
conditions completely independent of the other. See Figures 3-14 to 3-16.

3.1.1.1.4.2 Equipment

Seismic qualification of Fermi 2 equipment was performed by one of three methods:
analysis, testing, or a combination of analysis and testing.

Analyses used for equipment qualification were either static or dynamic. Static analysis
was used for equipment characterized as a relatively simple structure. The static method
involved multiplication of the component dead weight by the applicable accelerations
from response spectra curves, including considerations for multi-frequency excitation and
multi-mode response, and applying the forces at the component center of gravity. A
dynamic analysis was used on equipment for which significant multi-mode response or
cross coupling was anticipated or when the results from a static analysis were too
conservative. A lumped mass or finite element model was developed and a response
spectrum analysis or time history analysis was performed. For both the static and
dynamic analysis methods, each of the three directions of earthquake was evaluated
separately. The results were combined by the square root of the sum of the squares
(SRSS) method.

Testing was used on complex equipment and equipment whose operability verification

was required. For such equipment, qualification by analysis was insufficient to determine
either its structural or functional adequacy. The dynamic qualification used for equipment
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and components which were classified as Class 1E, confirmed their ability to perform the
required safety function and maintain structural and pressure boundary integrity during
and after the postulated seismic forces. Testing was conducted by mounting the specimen
to a rigid platform driven by hydraulic actuators to produce the required motion.
Sinusoidal, sine beat, and random input tests were acceptable methods of seismic
qualification based on the particular component location, structure, and floor response
characteristics.

“quipment vendors and suppliers were required to develop test programs for qualifying
their equipment in accordance with the conditions specified in the earthquake design
requirements. Qualification reports were prepared and submitted by the vendors or
suppliers to document the equipment’s seismic adequacy.

Equipment and components were grouped into two general categories: NSSS and balance
of plant (BOP). The NSSS vendor (General Electric) was responsible for all related
components and their seismic qualification, as required. In general, NSSS items were
qualified using generic qualification procedures and criteria. For GE-supplied equipment
qualified by testing, IEEE 344-1971 |3.19] was the applicable standard tor all electrical
equipment purchased before the issuance of IEEE 344-1975 [3.2). The seismic
requirements for Fermi 2 safety-related BOP equipment are governed by either Fermi 2
seismic qualification Specification 3071-296 [3.21] or the equipment design
specifications.

3.1.1.1.4.3 Distribution Systems

Seismic Category I distribution systems at Fermi 2 include piping, cable trays, electrical
conduits, and HVAC ductwork. Various methods of seismic qualification were used for
the systems and their supports.

NSSS Primary Coolant System

The Nuclear Steam Supply System primary coolant system at Fermi 2 consists of the
reactor pressure vessel, the two recirculation loops with the recirculation pumps and
valves, and the main steam piping lines from the RPV to the first isolation valves.

The seismic loads on the RPV and internals were based on the dynamic analysis of the
reactor/auxiliary building. A mathematical model was developed to represent the RPY,
RPV internals, reactor pedestal, and sacrificial shield wall. The model consisted of
lumped masses and spri~os to idealize the inertial and stiffness properties of the system.
Figure 3-5 shows the R} » mathematical model. The seismic analysis was performed by a
modal superposition time history analysis. The design of the RPV and internals met the
stress criteria of Section I11 of the ASME code.
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The recirculation and main steam piping systems were elastically analyzed in accordance
with the requirements of ASME Section 111 [3.22] and were co.structed per the ANSI
B31.7 Nuclear Power Piping Code [3.23]. Class 1 requirements.

Pipi

Category | piping was seismically analyzed by either a simplified analysis or a muiti-
degree-of-freedom analysis depending on its quality group and nominal size. The
simplified method was generally used for field designed piping and typically for ASME
Class 2 or 3 piping of size two inch and under with design temperature of 575°F or less.
For dynamic analysis, the lumped mass, response spectrum method was used. The
responses from different modes were combined in accordance with Regulatory Guide
1.92 [3.24]. Damping values used were 0.5 percent for OBE and 1.0 percent for SSE.
ASME piping was analyzed and qualified to the requirements of the ASME Boiler and
Pressure Vessel Code (BPVC) [3.22). In the re-analysis of selected piping systems for
snubber reduction, ASME Code Case N411-1 [3.25] damping values were applied in
accordance with Regulatory Guide 1.84 [3.26]. Non-ASME-BPVC piping was analyzed
to the requirements of ANSI B31.1 [3.27]. Each pipeline was idealized as a mathematical
inodel consisting of lumped masses connected by elastic members.

Supports for Category I piping systems were analyzed and designed to withstand the
resulting pipe loading from the piping analysis. Loading conditions were appropriately
considered in accordance with applicable ASME code sections. Pipe supports generally
met the stress requirements of the AISC Specification for Structural Steel Buildings
|3.28).

Cable Trays

The cable trays at Fermi 2 are either of the ladder-bottom type or solid-bottom type with
covers. Tray widths vary from six to 36 inches and outside depths from three to six
inches. The ladder-bottom cable trays are a prefabricated sheet metal structure consisting
of two galvanized channels placed face-to-face and connected transversely by hat section
members spaced at about nine-inch centers. The cable trays are rigid enough to support
their own weight and other design loads for about eight feet; therefore, cable tray hanger
type supports are placed at about eight-foot intervals.

The trays were analyzed and designed for combinations of deadload, live load, and
seismic loads. Their design was based on the Specification for the American Iron and
Steel Institute (AISI) Design of Cold-Formed Steel Structural Members [3.29]. For
dynamic seismic analysis, the cable trays and supports were modeled as a multi-degree-
of-freedom system in which the mass of the cables and tray are lumped at their support
level. The response spectrum method of analysis was used. The response spectra curves
were obtained from the building analysis. For both horizontal and vertical excitations, ten
percent damping for DBE was used in the design.
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Electrical Conduits

The electrical conduits used at Fermi 2 are either rigid or flexible. Rigid conduit consists
of galvanized steel pipe sections connected by couplings. They are supported at about
eight-foot intervals to prevent any failure due to the combined dead weight and seismic
excitation of the conduits and conduit support system. Seismic loads for the conduit
support design were generally obtained by selecting the peak accelerations from the
response spectra curves at the support elevation or higher and multiplying the
accelerations by 1.5 to account for multi-mode response. Damping values of two percent
were used for OBE and five percent for SSE. Flexible conduit is used to route and
support electrical cable between cable trays and rigid conduit and between rigid conduit
and pad-mounted electrical equipment. Conduit support steel members met the stress
criteria of the A ISC Specification for the Design of Structural Steel for Buildings.

HVAC Ductwork

HVAC ducts used at Fermi 2 are either circular or rectangular in cross section. They are
constructed from galvanized sheet steel to a specified gauge thickness and stiffness. The
ducts are supported at specified spacing to restrain their movements. Duct design criteria
was based on buckling of the duct walls under axial loads and bending. The ducts were
designed for the combined loading of dead weight plus the seismic load. Temperature and
pressure loading were also addressed for the drywell ducts. Seismic analysis of the ducts
was either the simplified static or dynamic type. The dynamic analysis was performed
using the modal response spectrum method in which the duct was considered as a series
of lumped-masses connected by mass-less elastic members. Damping values used were
two percent for OBE and five percent for SSE. Modal responses in the three seismic input
directions were combined by the SRSS method. The simplified analysis approach
considered the duct system as a simply supported or continuous beam model supported
by hangers. Duct hanger steel members met the stress criteria of the AISC Specification
for the Design of Structural Steel for Buildings.

Iustrument Tubing

Instrument tubing was either analyzed using the same computerized stress analysis
techniques used for large bore piping, per ASME Sectior I1I, Class 2 or 3, or by using
simplified analysis. The simplified technique was based on the use of pre-developed
design tables which limit stresses and deflections of the tubing to conservative allowable
iimits. Tubing supports were designed per the AISC code requirements.

3.1.1.1.4.4 Site Specific Earthquake Reassessment
Detroit Edison performed a detailed reassessment [3.30] of the structures, systems and

components in one safe shutdown path using the site specific earthquake response
spectra. Two acceleration time histories, north-south and east-west, matching the 5%
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damped site spectrum were generated for use as horizontal forcing functions. These time
histories were used to generate response spectra which enveloped the ground response
spectra discussed earlier. The time histories were then used to generate internal
equipment floor response spectra upon which equipment validation was based.

The structural reassessment was performed using the same models as were used in the
original seismic dynamic analyses. Detailed analyses were performed on selected
structures in the drywell, reactor/auxiliary building, and RHR building. Examples of such
structures included the reactor pedestal, sacrificial shield wall, biological shield wall,
spent fuel pool, mat foundation, shear walls, superstructure steel, cable trays and hangers,
and torus and torus supports.

The reassessment of equipment was based on the selection of a scenario, based on loss of
offsite power, characterized by early automatic control of reactor level and pressure by
the RCIC and SRV systems, respectively. Following stabilization of reactor vessel level
and pressure, operator action was assumed to be taken to cool down and depressurize the
reactor. A list of the systems necessary to shut down and cool down the reactor, and the
requisite components within the systems, was developed. Principal systems included
RCIC, NSSS, RHR (Division 2), and CRD. auxiliary systems included RHR service
water, EDG, EECW, EDG service water, control air, Control Center HVAC, drywell
cooling, and EDG ventilation. Essential equipment included drywell coolers, room
coolers, cable trays, conduits, | & C tubing, motor control centers, switchgear, relay room
and control room panels, batteries and chargers, diesel generators, underground electrical
ducts and piping, valve-operators, pumps and motors, control center ceiling and lights,
and valves.

The effects of the postulated site specific earthquake on plant piping systems were
evaluated by performing detailed analyses of large-bore piping and 1 & C piping and
tubing, and by generic analysis of small-bore piping and Class 1E conduits. The results of
the evaluations demonstrated that these systems have the capability of withstanding the
defined site specific earthquake and the ability to subsequently support a cold shutdown
of the plant.

These supplementary site specific evaluations reaffirmed the original facility seismic
design basis acceptability.

3.1.1.2 Seismic Margin Screening

The EPRI seismic margin methodology utilizes a screening approach to eliminate certain
elements from detailed seismic evaluation and to enable the evaluation to concentrate on
those elements that may potentially become the "weak links" among the safe shutdown
success path components. Screened-out elements are considered adequate to withstand
the 0.3g RLE. By minimizing efforts in the evaluation of the components that meet the
screening guidelines and concentrating on the ones that may eventually describe the plant
HCLPF, the seismic margin evaluation can be completed with reasonable cost and
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without the risk of overlooking a "weck link" component that could affect the outcome of
the plant seismic capability.

Tables 2-3 and 2-4 of EPRI NP-6041 were used as the main source of screening
guidelines for the Fermi 2 seismic margin assessment. However, al! components on the
safe shutdown equipment list (SSEL) were walked down regardless of whether they were
considered screened out or screened in. In some cases, the walkdown observations
resulted in some concerns for items that met the screening rules but had other anchorage
or spatial interaction concerns that required detailed evaluations. Further discussion on
structure and component screening is presented in Section 3.1.4 4.

3.1.1.3 Plant Walkdown

A detailed walkdown of the selected structures and components is by far the most
important step in the seismic margin program. All the steps preceding the walkdown are
preparation steps for this activity. Experience with earthquake damage indicates that
thorough field examination, in accordance with prescribed procedures, can detect most
seismic weaknesses and vulnerabilities in the plant.

The purpose of the walkdown is to observe the actual in-situ condition of the components
and, as appropriate, \0 screen as many components as possible from the margin
evaluation effort, based on the earthquake experience data and the collective seismic
experience and judgment of the SRT. Additionally, seismic interaction concerns and the
most likely failure modes for items that do not screen out are identified for follow-up
work and further evaluations.

The Fermi 2 SRT recognized the importance and significance of the walkdown activity in
the margin program; therefore, concentrated effort was expended in preparation for the
walkdown to gain the maximum benefit possible during the field detailed inspection. The
walkdown focused on equipment anchorage, spatial interactions and component
functional capability. More detailed description of the seismic capability walkdown effort
is presented in Section 3.1.4.5.

3.1.2 System Analysis

This section presents the systems analysis and component selection process used to
develop the safe shutdown equipment list (SSEL) for use in the seismic margins
assessment. The systems analysis identifies a finite set of systems that can be used to
successfully mitigate a seismic event. As required by NUREG-1407, systems that
represent a primary and an alternate shutdown path were selected. To minimize the extent
of walkdowns inside of containment, one shutdown path was selected with the capability
of coping with a small, seismically induced LOCA. Both shutdown paths include systems
that will provide the necessary shutdown functions. These functions are reactivity control,
reactor vessel pressure control, reactor coolant inventory supply and decay heat removal.
Following selection of the safe shutdown paths, components that are essential for system

3-17




Seismic Analysis Fermi 2 IPEEE

operability were identified for each systeri in the shutdown paths. Included in this
selection process were systems needed to support the front-line systems.

3.1.2.1 Safe Shutdown Path

The seismic margin assessment requires the identification of systems needed to maintain
a safe shutdown condition following a seismic margin earthquake. A preferred and an
alternate success path were identified based on operational and system considerations.
One of the selected paths must be able to cope with a small, seismically induced leak
since there was no attempt to rule out such leakage by plant walkdowns. Implicit in the
selection of the safe shutdown paths is that only paths operators are apt to use, are based
upon procedures and training, and will have instrumentation and indication available
following the seismic event are considered.

The first step in selecting a safe shutdown path was the identification of the front-line
systems needed to provide the four safety functions necessary to establish a safe
shutdown condition. Once the essential front-line systems were identified, systems
needed to support the operability of these front-line systems were determined. Finally,
support systems required for the operability of the support systems were identified.

3.1.2.1.1 Background

The success path logic diagram (SPLD) was assembled by a Risk Analysis engineer
familiar with the Fermi 2 Internal Events Individual Plant Examination (IPE) [3.31].
Information obtained during the IPE effort was used in the selection of the systems in the
SPLD. The diagram identifies a finite set of systems that can be used to establish a safe
shutdown conditicn given a seismic margin earthquake (SME). Both front-line and
support systems are included in the SPLD. To assess the availability of these systems,
flow paths had to be determined and the operability of each component in the flow paths
had to be evaluated. The flow paths and the required components are normally obtained
by reviewing system P&IDs. To obtain a list of the safe shutdown components for Fermi
2, Functional Operating Sketches (FOSs) were used instead. The FOSs are the preferred
drawings of operations personnel and include more familiar valve nomenclature. The
method used to generate the list of safe shutdown components follows.

3.1.2.1.2 Methodology

Flow paths required for system success were highlighted on the appropriate FOS
drawing. Components on these success paths were then categorized as to the need of
verification of their ability to withstand a SME. Those that require a seismic evaluation
were highlighted and placed on a list called the safe shutdown equipment list (SSEL).
Components that are not considered to be vulnerable to a SME are called rugged. Rugged
components were uniquely highlighted on the FOS, but normally were not included on
the SSEL. Table 3-1 lists the type of items that were considered to be rugged at Fermi 2.
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In addition to the rugged items, motor operated and air operated valves that are not
required to change state were typically l=ft off the SSEL.

3.1.2.1.3 Assumptions

EPRI NP-6041 provides ground rules or analytical constraints to allow study of seismic
vulnerability using a deterministic SMA instead of a PRA. One of these constraints is that
path success i1s defined as the ability to acnicve and maintain a stable hot or cold
shutdown condition for at least 72 hours following the seismic event. Following is a list
of additional assumptions that went into the development of the Fermi 2 safe shutdown
paths and the selection of equipment in the safe shutdown list:

« A 0.3g seismic event occurs. This is twice the Fermi 2 design basis earthquake.

» Due to the seismic event, all off-site power is lost for the duration of the evaluated
scenario. This includes the black-start combustion generator since it is not seismically
qualified.

e A demand fer all four emergency diesels to start and run for 72 hours is received by
the diesels.

o The seismic event may result in small line breaks inside of the primary contai'ment.
Total leakage, however, is limited to the equivalent of a one inch diameter line vieak
(1.e., slow inventory reduction that does not depressurize the reactor vessel).

« Since RPS is fail-safe, a scram signal is present; however, the hydraulics and CRD
housing still must be assessed.

« All injection systems (HPCI, RCIC and LPCI) considered (¢ safe shutdown path
are required to have the capability to start automa: .lly. Standby feedwater,
condensate, CRD) flow and core spray are not credited in the IPEEE seismic
evaluation.

o If necessary for LPCI injection, the operator will manually depressurize the reactor
vessel using the SRVs that are equipped with accumulators.

o Operators will align and operate the RHR system in either the torus cooling or
shutdown cooling mode. For the types of transients that are expected from a seismic
event, decay heat removal could be deferred during the first eight hours of the
transient. This is partially based on the Modular Accident Analysis Program (MAAP)
results reported in the Fermi 2 IPE submittal [3.31] and a review of the Net Positive
Suction Head (NPSH) data provided in the Fermi 2 emergency operating procedures
(EOPs) that indicate several feet of NPSH would still be available at suppression pool
temperatures up to 240°F.
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Equipment in the shutdown path which is expected to survive the effects of an
earthquake is assumed to be available for mitigation of the seismic event. This is
reasonable since, with the exception of HPCI and RCIC, system success relies on one
of two divisions being functionally operable. However, HPCI and RCIC are single
train systems and are known to have low availability factors. Due to their poor
availability, the high pressure injection function is assumed to require both systems
No other unusually high system or human error rates related to the selected safe
shutdown paths were identified in the Fermi 2 IPF [3.31]

Even though Abnormal Operating Procedure NP 20.300.03 [3.32). "Loss of Offsite
Power," provides for restoration of MPUs 3 and 4 through essential busses following
a loss of offsite power, no credit was taken for these BOP power supplies

I'he control room alarm system is assumed to remain operable after the seismic event
It is anticipated that a seismic event would result in several spurious alarms. While
confirming a plant trip and assessing the status of key plant parameters, the operators
will acknowledge and reset/clear both valid and spurious alarms. It is assumed that
these actions will correct the consequences of any spurious alarms and that no further
actions would be necessary

Since the logic circuits of the load sequencer do not include any "bad actor” relays, as
confirmed in the relay screening evaluation, it is assumed that the automatic shedding
and loading of AC power operates as designed.

Since a large break LOCA is not postulated, successful operation of the LPCI loop
select logic is not necessary for this scenario. Failure of the LPCI loop select logic
will not prevent a LPCI injection path to the reactor vessel from being established
Reactor building HVAC is not required since EECW will provide cooling to essential
equipment. However, operation of the control room HVAC and EDG HVAC is
required.

3.1.2.1.4 Success Path Determination

Success path logic diagrams identify systems which can perform the four safety functions

that are necessary for establishing and maintaining a long-term safe shutdown condition

The four safety functions are categorized as

reactor reactivity control

reactor coolant system pressure controi
reactor coolant system inventory control
decay heat removal

'he SPLD displays the safe shutdown systems by means of horizontal paths. To ensure a
high degree of success, the paths selected use systems that would normally be considerad
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by plant operators based upon procedures, training and available instrumentation and
indicators. Front-line systems that perform the safety functions and support systems
required for operation of the front-line systems are identified in the SPLD.

For the seismic margin assessment two major assumptions dictate the selection of the safe
shutdown systems. The first assumption is that the seismic margin earthquake would
result in the loss of off-site power. This assumption requires that all equipment needing
electrical power should be capable of being powered by an emergency diesel generator or
the essential batteries. The second assumption is that the SME may result in small line
failures comparable to a small LOCA. Since a small LOCA is conceivable, systems
selected for the SPLD for at least one shutdown path should have the capability of
handling this event. To satisfy the SMA requirements, twe success paths were selected.
Each path has the ability to achieve and mairtain a stable shutdown condition for at least
a 72-hour period following a SME. The path involving reactor depressurization and LPCI
is capable of mitigating the consequcrces of a small LOCA for at least 72 hours. Both
paths can handle the small LOCA during the early stages of the event before
depressurization as a result of the LOCA itself occurs. As discussed in Section 6.2.1.3 of
the Fermi 2 UFSAR, the heat load due to a small LOCA in the drywell could be
adequately handled by the torus cooling mode of RHR. Drywell sprays would not be
necessary to maintain the containment within design limits and; therefore, are not
included as part of the SPLD.

It should be noted that, due to the potential stress imposed on plant operators by a SME,
the selected systems should respond automatically, at least in the short term. The systems
on the SPLD are capable of automatic operation. To be assured of automatic operation,
the transmitters necessary for system initiation are included on the safe shutdown
equipment list.

3.1.2.1.5 Preferred and Alternate Paths

The Fermi 2 SPLD showing both the preferred and alternate success paths is shown in
Figure 3-17. Because it is desirable to avoid a deliberate depressurization, the preferred
group of systems includes high pressure makeup and is given by the upper path. This path
assumes there is no LOCA that would depressurize the vessel within the 72 hour mission
time. An alternate set, relying upon low pressure makeup, is represented by the lower
path.

The preferred path has RCIC and HPCI in series rather than in parallel. This is the case
even though success could be accomplished with either system. These two systems are
single train systems and are only moderately reliable. Placing them in series provides
reasonable assurance that their safety functions (pressure and inventory control) will be
available.

Suction for both HPCI and RCIC is assumed to be from the torus. Normally HPCI and
RCIC are aligned to take suction from the condensate storage tank (CST). However, on
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low CST level both systems are designed to automatically switch their suction to the
torus. It is assumed that a SMF would fail the CST. The failure would result in loss of
inventory in the tank and automatic transfer of HPCI and RCIC suction to the torus. Since
the transfer logic would be required for system success, the logic required a seismic
evaluation. However, neither the suction line nor the CST is required for system success
therefore, they were not evaluated

Included in a draft version of the Fermi 2 SPLD were the standby liquid control system,
core spray and the drywell sprays. Page B-3 of EPRI NP-6041 contains the following
remark regarding the standby hiquid control system

emergency boration in response to an anticipated transieat without
scram evenl is not considered an acceptable means of reactivity control
following an SME due to the added stress imposed on the plant

u/u'nlmr\ ’

'he above statement implies that the standby liquid control system should not be a part of
the SPLD. Because the standby liquid control system is a manually initiated emergency
boration system, successful operation of the system is of questionable value following a
SME. Successful operation of the system is questionable because other tasks requiring
immediate action following a SME would compete for the operator time and may prevent
the system from being initiated. For this reason, the standby liquid control system was
removed from the SPLD

Low pressure makeup can be provided by either the LPCI mode of RHR or core spray
Due to the diversity of the LPCI mode of RHR (two flow paths, each path with two
pumps), the additional redundancy provided by the core spray system is not needed
Similarly, drywell sprays are a redundant system to suppressior: pool cooling. The major
difference between drywell sprays and suppression pool cooling is the injection path to
the primary containment. In addition, due to the number of shared components, if the
torus cooling mode of RHR was not available, it is likely that the drywell sprays would

also be unavailable. Thus, to simplify the SMA and because it does not significantly alter

the success of either path, both the core spray system and drywell sprays were removed
from the final Fermi 2 SPLD

3.1.2.1.6 Primary and Support Systems

['o establish support dependencies for the systems in the Fermi 2 SPLD, support-to-
support and support-to-front-line dependency matrices were generated. These dependency
matrices identify support requirements for both the front-line and the support systems

One of the support systems identified in the SPLD is the emergency equipment cooling
water system (EECW). This system includes components in the drywell. Although the
drywell equipment cooled by EECV/ is not required for a safe shutdown, isolation
capability of EECW drywell loads st'(l requires a seismic evaluation




Seismic Analysis Fermi 2 IPEEE

['he systems selected for the four safe shutdown functions are described in Table 3-3-2.
I'his table gives a brief description of the systems selected for both the preferred and
alternate success paths

3.1.2.2 Safe Shutdown Equipment List

I'he SSEL (Table 3-3) is a list of the equipment required to achieve and maintain a safe
shutdown condition given a SME. This list includes mechanical and electrical equipment
which should operate to accomplish a safe shutdown function. Equipment such as tanks,
heat exchangers, and instrumentation needed for system operation and to confirm plant
status 1s also included on the SSEL. Each component on the SSEL is uniquely identified
by its Plant Identification System (PIS) number and a Central Component (CECO) data
base sub-unit number. In addition, the following information is stored on the SSEL:

Location of equipment (building, floor, elevation, and grid coordinates):
Manufacturer, model, and supplier of equipment;

Description of equipment including an alternate identification;

Seismic report number for the equipment and its Fermi 2 file number;
Number of the drawing on which the equipment can be found;

QA level; and

Any other notes pertaining to the equipment or seismic evaluation

An extensive search for relays and equipment that may be affected by relay chatter was
not performed during the generation of the Fermi 2 SSEL. This task was completed
independently of the SSEL by the Electrical and 1&C groups. The steps for screening
potential "bad actor" relays were established and are discussed in Section 3.1.2.3. Since

this effort was separate from the equipment selection process, relays are not included in
the SSEI

3.1.2.2.1 Component Selection

Information from the SSEL is used to generate a list of equipment that needs to be
evaluated during the seismic walkdown. Section 3.3.3 of the GIP [3.33], discusses a
concept called the "rule-of-the-box" which allows some leeway in the detail required for
the: walkdown list. The Fermi 2 SSEL uses a modified version of the "rule-of-the-box’
I'he Fermi 2 database contains a unique PIS and sub-unit number for each component
I'herefore, most equipment requiring an evaluation is included as a separate line item in
the database. For example, rather than having a motor-operated valve stand for all sub-
components of the assembly, the following components are listed separately

motor
motor operator

valve
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The "rule-of-the-box" would have had all of these items identified as a single component.
In the process of identifying assembly sub-components from the CECO database, certain
sub-units were deliberately excluded either because of their generic seismic ruggedness
(e.g., wires, couplings, seals, gaskets) or because they were included in a separate
evaluation scope (e.g., relays and switches).

The detail provided on the SSEL lengthened the list but also increased the confidence that
most, if not all, of the relevant components were evaluated. A listing of the components
that were evaluated during the seismic walkdown is attached as Table 3-3. This list was
obtained from the SSEL database by selecting unique PIS numbers only. CECO sub-units
are not individually identified in this table.

Valves that provide containment isolation are identified in Table 6.2-2 of the Fermi 2
UFSAR. From this table, isolation valves that are normally open and that are required to
close during a shutdown or an accident condition were selected and added to the SSEL.
Of the valves added, those that fail closed upon loss of their power source were uniquely
identified on the SSEL. Additional details of the containment isolation valves are
included in Section 3.1.2.2.4.

3.1.2.2.2 Instrumentation Selection

A review of System Operating Procedures (SOPs) was made for instrumentation that is
required during system operation. An assessment was performed which identified
electrical components necessary for operation of the identified instruments. Both the
instruments and the support components were added to the SSEL.

Some instrumentation that is not identified in the SOPs was included on the SSEL but
was noted as only requiring an assessment for pressure boundary integrity. These
instruments were later excluded from the SSEL walkdown list based on the fact that
earthquake experience data does not include pressure boundary failure of instruments due
to seismic excitation. Additionally, these instruments are located in the same areas and
cabinets where other SSEL components are located; therefore, the general walkdowns
would identify any spatial interaction or other unique problems these instruments may
have. Instrumentation required for the automatic operation plus permissives for system
operation was also identified and included on the SSEL.

All Division | and 2 MCC panels were added to the SSEL. Since MCCs are similar to
each other, including all of them on the list did not impose a burden on the walkdown
effort. Relay panels were also added to the SSEL. Panels containing relays or other
electrical equipment were selected on a system basis. A CECO search for panels
associated with systems on the SPLD was performed. Panels identified during the search
were added to the SSEL. CECO also contains a "mounted on" field for the components.
All panels identified in the "mounted on" field were also added as separate items on the
SSEL.
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The equipment on the SSEL is grouped by system or functional categories. A line item
number places each component into one of these groups. Each system/function and its
corresponding line numbers are shown on Table 3-4.

3.1.2.2.3 instrumentation Dependency

Instrumentation selected during the system and operations review were given to the 1&C
group for the identification of dependencies. The group review identified all components
that could interfere with the operability of the selected instruments. These components
were added to the SSEL. For example, an indicator in the control room may be dependent
on a power supply. an intermediate instrument to process a signal, and a local sensor. All
such items, including any power supplies required for their operation and any isolation
devices to prevent circuit malfunction, were added to the SSEL.

3.1.2.2.4 Containment Function Components

In addition to establishing a safe shutdown condition, the requirements for the seismic
IPEEE call for the successful isolation of the primary containment. Successful
containment isolation would mitigate the consequences of a radiological accident.
However, containment isolation would only be necessary if the other components on the
SSEL failed to perform as expected. If the components on the SSEL operate successfully,
core damage would be prevented and there would not be a radiological release.

(t is assumed that successful containment isolation would be assured if all of the normally
open valves that receive an isolation signal would close. Several of these valves are
designed to close given the loss of power. The power source for these valves need not be
evaluated since failure of the power supply would lead to closure of the valves. However,
the valves themselves still require an evaluation to assure closure. Table 3-5 lists the
normally open valves that need to close upon the receipt of an isolation signal. This valve
information is based on Table 2.2-2 of the UFSAR. Two of the valves on the list are not
on the SSEL. These valves (PIS numbers E4150F079 and E5150F084) are similar in one
respect. They are isolation valves in series with a second valve on lines that discharge to
the torus below the water line. The valve in series with the excluded valve is on the
SSEL. This configuration in itself was assumed to be adequate isolation for purposes of
this study. Thus, the two valves above were not placed on the SSEL.

Each isolation valve on the SSEL receives one or more isolation signals. It is assumed
that any one of the signals would result in isolation (closure) of that valve. All of the
isolation valves would receive one or more of the following isolation signals:

» Reactor Vessel Low Level 1
+ Reactor Vessel Low Level 2
« Reactor Vessel Low Levei 3
» High Drywell Pressure
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The components corresponding to these signals are already on the SSEL and are
evaluated as part of the Emergency Core Cooling Systems (ECCS) actuation
instrumentation. Since at least one signal received by each isolation valve came from an
instrument that was already evaluated, no additional component: were added to the
SSEL. Containment isolation is assured with the successful operation of the equipment
already on the SSEL.

Instrumentation providing indication of containment status was not considered to be
necessary for maintaining the integrity of the plant. If containment indication is not
available, it is assumed that operators will take the conservative course of action based on
available plant information and operate those systems that are available to mitigate the
consequences of the event. Operation of one division of RHR in the torus cooling mode
and the other division in the shutdown cooling mode would prevent core damage for the
postulated IPEEE scenarios.

Review of the selected instrumentation by operations resulted in some containment
instrumentation being added to the SSEL. The instruments provide temperature indication
for both the drywell and the torus. Additional details regarding the containment
performance evaluation are found in Section 3.1.6.

3.1.2.2.5 Plant Operations Review

The plan: operations organization performed a review of the SSEL. This review, in
addition to ensuring that the shutdown paths were consistent with operating procedures,
focused on assuring that components and instrumentation on the list were adequate [
system monitoring and functionality. Given the systems selected for the safe shutdown
paths, operation personnel identified the components and instruments needed to operate
the syste..s. Their list was then compared to the SSEL. The result of the initial review
was a list of potential components to be added to the SSEL.

The operations list was further reviewed to identify components and instruments that
were not essential given the assumptions for the SME. In the end, about 50 components
were added to the SSEL as a result of the operations review. Most of the components
added were instruments used for monitoring various system parameters.

The following is a brief chronological list of internal correspondence documents that
describe the operations review process:

« Reference [3.34] initiated the request for operations review of the SSEL. Operations
delegated the responsibility to the Shift Technical Advisor (STA) group. The assigned
STA reviewed the SPLD, the SSEL, and the marked-up FOS drawings that were used
in the component selection process. Other STAs and licensed operators were
consulted as needed. The STA provided preliminary comments on the SSEL.

+ Reference [3.35] documents the disposition of the operations preliminary comments
by the SMA system engineer.

3-26



Seismic Analysis Fermi 2 IPEEE

+ Reference [3.36] provides operations concurrence with the comment disposition in
Reference |3.35].

« It was later realized that certain components recommended for addition to the SSEL
would not be available to the operators given the loss of offsite power (LOOP)
scenario assumed in the SMA; therefore, as documented in Reference [3.37], alternate
components were used when available. Otherwise, the components were dropped
from the list if no alternates exist and the components are not absolutely necessary.

+ As a result of the I&C review outlined in Section 3.1.2.2.3, additional components
were included on the SSEL to address instrument dependency and other
miscellaneous concerns. Reference [3.38] documents the components added as a
result of this review.

3.1.2.3 Low Ruggedness Relay Screening

According to NUREG-1407, non USI A-46 nuclear plants performing a "Focused Scope"
margin study may complete the relay evaluation part of the study by locating and
evaluating low-seismic-ruggedness (bad actor) relays, as identified in EPRI report NP-
7148-5L [3.39).

The relay evaluation performed as part of the seismic IPEEE program at Fermi 2 utilized
information available in the plant Central Component (CECO) database to identify low-
seismic-ruggedness relays. All plant safety-related systems were inzluded in the relay
screening task. The use of existing database information was chosen over the EPRI NP-
7148 methodology because it provided direct access to relay information as identified by
manufacturer's name and model number. However, once bad-actor relays were identified,
control schematic drawings were reviewed to evaluate the impact of contact chatter on
system functions. The scope of the review was divided into two parts: electrical and
control.

3.1.2.3.1 Electrical Relays

The scope of the electrical systems relay evaluation included the review of motor control
centers, low and medium voltage switchgears, the emergency diesel generator and the fire
protection system. The fire protection system was included in the scope of the review to
identify any impact on operability of the HVAC systems due to system interfaces.

The Central Component (CECO) database was used as a main source for the relay search.
CECO is a site-wide database that contains information on plant components as identified
by a unique plant identification system (PIS) number and a sub-unit number. Safety-
related relays and switches in the electrical scope are uniquely identified in CECO. In
addition to CECO, vendor manuals, wiring and schematic drawings were also reviewed,
as required, to locate bad-actor relays and contact devices.

Appendix E of EPRI NP-7148 also identifies mercury switches and sudden pressure
switches in the list of low-ruggedness relays. Sudden pressure switches are generally
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associated with electrical system service transformers. Given the loss of offsite power
scenario assumed for the IPEEE, locating these switches was not considered applicable to
the evaluation. Mercury switches were lorated by searching the CECO database for
commonly known manufacturers of mercury switches and by reviewing drawings. vendor
manuals, and other pertinent documents.

As a result of the screening described above, the only low-ruggedness relays found in the
electrical systems are the following:

1. Four "Westinghouse" type SV-1 relays are used in the voltage sensing circuit of the
emergency diesel generators (EDGs). One of these relays is located in each of the four
EDG control panels in the RHR building. Deviation event report (DER) number 95-
0104 [3.40] was initiated to address the operability of the system and the long-term
corrective action required. Based on the disposition of this DER, the relays will be
replaced. Technical service request (TSR) number 27,566 [3.41] was approved to
search for and design a suitable replacement for the SV-1 relays. An engineering
design package (EDP) with the same TSR number will be developed to facilitate
replacement of the relays.

Two "Westinghouse" type SG relays are installed in the fire protection and
miscellaneous A. C. relay cabinet H11P852 located on the second floor of the
auxiliary building. Evaluation of the circuits associated with these relays indicates
that relay contact chatter would result in spurious fire alarms in the fire control panels
in the relay and control rooms. However, there is no effect on the operability of any
system; hence, no further action was required regarding these two relays.

)

No other bad-actor relays, contact devices, or mercury switches were found in the
electrical systems reviewed; therefore, with the exception of the "Westinghouse" SV-1
relays described above, all electrical systems are considered acceptable for potential relay
chatter effects.

3.1.2.3.2 Control Relays

The CECO database was also used as a main source for locating bad-actor relays in the
controls and instrumentation scope of review. Special reports were prepared listing all
safety related relays in the database with their manufacturer's name and model number.
All relays matching one of the EPRI bad-actors listed in Appendix E of NP-7148 and
located in one of the SSEL systems were selected. The primary SSEL systems are HPCI
(E41), RCIC (ES51), and RHR (E11). The support systems are EECW (E1156), RHRSW
(P45), NIAS (P50), CCHVAC (T41), and RHR HVAC (X41).

Matching of the CECO relays to the bad-actor list resulted in the identification of two
types of low-ruggedness relays. Sixty-three Westinghouse Type SG relays and 151 GE
Type HGA relays were located. Four of the HGA relays were identified by reviewing
vendor part lists and schematic drawings. The EPRI list specifically identifies the ciosed
contacts in de-energized operating mode as the only case of low-ruggedness behavior for
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both of these relays. Therefore, it was necessary to review the control schematic drawings
to determine the function associated with the normally closed contacts. The function of
the relays was categorized in one of four impacts:

1. Alarm interface;

2. Sequence of events recorder interface;

3. Flasher interface (i.e., contacts that provide on-off power for control panel blinking
lights when the associated device is not in service); and

4. Control interface (i.e., contacts that provide logic or permissive function).

The chatter of contacts associated with the annunciator (alarm) system does not have a
significant impact on the plant and system operation. The associated alarm would clear at
the end of the seismic event. Similarly, chatter associated with the sequence of events
recorder is not significant for the plant operation. It would only result in a false log in the
recorded event. The third category is chatter associated with contacts that interface with
the flasher bus power. This chatter would result in an interruption of power to the control
switch blinking light for the duration of the earthquake; therefore, it has no significance
on the operation of plant systems. The last category is for contacts used in logic circuits.
Three Westinghouse SG and ten GE HGA relays were identified in this category. The
circuits were reviewed in detai! to determine the effect of contact chatter during a seismic
event |3.42]. It was concluded that none of these relays would cause a control system
operation malfunction; therefore, all identified bad-actor relays were considered
acceptable for the SMA review.

The search for mercury switches in the control circuits did not reveal any such devices.
The search was accomplished by a combination of reviews of CECO reports, restricted
engineering component list, and other system permissive instrumentation literature.

3.1.3 Analysis of Structure Response

EPRI NP-6041 provides two alternatives for the development of in-structure response
spectra associated with the RLE: generation of new demand spectra or scaling of
ava.lable SSE spectra. While scaling of available response spectra provides a very
economical way to generate the new RLE demand, it generally results in more
conservative spectra. The sources of conservatism include the artificial time history used
in the analysis, the damping values, and the broadening and smoothening of response
spectra peaks. On the other hand, generating new spectra can be more costly, but is
expected to provide savings in the component evaluation and re-qualification process
because of the less conservative spectra resulting from the new dynamic analysis of the
buildings.

Design basis in-structure response spectra at Fermi 2 were generated by performing time
history analyses on mathematical models that consider the building mass and stiffness
distribution, including torsional effects [3.43 and 3.44]. Accordingly, EPRI NP-6041
suggests spectra scaling as a reasonable alternative worthy of consideration. Therefore, it
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was initially planned to generate SMA spectra by scaling the DBE and the Site Specific
Earthquake spectra. The use of both sets of spectra would provide adequate data points
for interpolation between the flat-shaped spectrum used in the DBE and the Regulatory
Guide 1.60 shaped Site Specific Earthquake, and it would allow for structural damping
adjustments. After additional considerations, it was decided to generate new in-structure
spectra by performing new seismic analysis of the reactor/auxiliary and the RHR
buildings. This decision was made because the results of preliminary scaling studies
showed high amplifications. Generation of new spectra would remove the conservatism
associated with scaling available spectra and provide more realistic results for the SMA.

3.1.3.1 Seismic Margin Earthquake Selection

One of the first elements to be determined for performing a seismic margin assessment is
the selection of the seismic margin carthquake (SME). As stated in EPRI NP-6041, the
SME should be set sufficiently high so that some plant elements in the success path have
capacity levels less than the SME level. On the other hand, it should not be set too high
such that it will result in too many outliers and substantial increase in the workload. The
seismic margins methodology was designed to demonstrate sufficient margin over the
plant design basis earthquake to enswe plant safety and find any "weak links" that might
limit the capability of the plant to safely withstand a seismic event bigger than the DBE.
The objective is to seiect a level for the SME which would ultimately result in finding the
actual plant seismic margin.

In NUREG-1407, Fermi 2, like most other plant sites in the Central and Eastern United
States, was assigned a peak ground acceleration (PGA) review level earthquake of 0.3g.
Therefore, since all Fermi 2 safety related structures are founded on bedrock, the seismic
margin program for Fermi 2 utilized a NUREG/CR-0098 median rock spectrum anchored
at 0.3g for the horizontal free field excitation. The vertical motion was considered equal
to two-thirds of the horizontal motion.

3.1.3.2 Structure Seismic Models

Fermi 2 safety related structures are founded on bed rock: therefore, no soil structure
interaction effects are considered. Because the effects of horizontal and vertical
excitations are reasonably independent, design basis dynamic analysis was done
separately for the two orthogonal horizontal directions and the vertical direction. The
horizontal design basis dynamic analysis stick models accounted for torsional effects in
the building by considering the torsional inertia of the lumped masses representing the
floor slabs, and by using mathematical models which account for the eccentricity between
the center of mass and the center of stiffness. Three dynamic degrees of freedom (DOF)
were assigned to each mass point, two horizontal translational DOFs and one rotational
DOF about a vertical axis in the plane of excitation. Figure 3-4 shows the horizontal
dynamic model for the reactor-auxiliary building. Figure 3-7 shows the horizontal model
for the RHR building.
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The reactor pressure vessel model was coupled with the reactor/auxiliary building
mathematical model to account for interactions between the RPV and the building. Figure
3-5 shows the mathematical model for the RPV and reactor internals. The vertical design
basis dynamic analysis utilized two-dimensiona! models which incorporate the wall axial
stiffness and the beam-slab system flexural stiffness. Figure 3-8 shows the
reactor/auxiliary building vertical dynamic model and Figure 3-9 shows the RHR
building vertical model. Report SL-2682 [3.43] documents the design basis seismic
analysis of the reactor/auxiliary building and report SL-3147 |3.44] documents the
analysis of the RHR building.

For the new dynamic analysis performed to develop the RLE in-structure response
spectra, the design basis horizontal dynamic models were modified by adding four
weightless corner nodes for each slab to evaluate the building torsional effects at slab
locations away from the center of mass. The corner nodes were connected to the slab
mass center node with rigid elements. The torsional inertia assigned to the mass center
nodes represent the entire slab torsional inertia. Two independent horizontal orthogonal
excitation analyses were performed.

The vertical dynamic analysis for the RLE in-structure response spectra utilized the same
mathematical models used in the design basis analysis. Calculation DC-5546 [3.45)
documents the RLE dynamic analysis.

3.1.3.3 Structural Damping

EPRI NP-6041 provides recommendations for the damping values to be used in the
seismic margins assessment evaluation. For reinforced concrete structures three levels are
possible: 3% for slightly cracked concrete stressed at about half yield stress, 5% for
moderately cracked concrete with about half yield stress, and 10% for concrete stressed
close to vield. For welded structures the recommended values are between 3% and 7%
depending on the stress level. The EPRI report states that the Regulatory Guide 1.61
|3.46) damping values are considered excessively conservative for the SMA.

For the Fermi 2 SMA, 7% of critical structural damping was used to determine the
dynamic response of all reinforced concrete structures in both the horizontal and vertical
directions. For other structures in the reactor/auxiliary building horizontal model, the
following damping values were used:

s 3% for the steel containment vessel

o 3% for the steel crane bridge

o 3% for the reactor pressure vessel, support skirt, shroud, shroud head separator and
the CRD guide tubes

o 3.5% for CRD housing

» 7% for fuel elements
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The most significant damping value for the analysis is the 7% damping used for the
dynamic response of the reinforced concrete structures. This is an increase from the 5%
damping used for the design basis analysis. This increase is considered justified based on
a review of the recommendations in EPRI NP-6041 and Regulatory Guide 1.61 and the
stress levels anticipated due to the 0.3g RLE versus the 0.15g SSE.

3.1.3.4 Artificial Time History

A synthetic time history consistent with NUREG/CR-0098 median rock spectrum was
used in the dynamic analysis performed to develop the in-structure RLE response spectra.
The NUREG/CR-0098 spectrum was anchored at 0.3g for the horizontal analysis and at
0.2g for the vertical analysis. The artificial time hstory was digitized at 0.0C5 second. A
plot of the time history with a peak acceleration of 0.3g is shown in Figure 3-18. A
comparison between a response spectrum generated from the time history at 5% damping
and a NUREG/CR-0098 spectrum is shown in Figure 3-19. The comparison in Figure 3-
19 shows that the spectrum developed from the time history envelopes the target
spectrum at most frequencies.

EPRI NP-6041 indicates that it is acceptable to have the spectrum, developed by the time
history, fall below the smoothed target spectrum by as much as 10% over 10% of the
frequency in any octave bandwidth over the amplified regions of the spectrum. Therefore,
it was realized that additional conservatism in the artificial time history may still be
extracted as discussed below.

3.1.3.5 Floor Response Spectra

RLE in-structure response spectra were generated by performing time history analyses on
the building mathematical models. The time history excitation was applied at the building
foundations represented by the fixed base of the stick models. As stated in EPRI NP-
6041, more realistic input into the foundation may be determined by convolution or de-
convolution of the free field surface input and accounting for the soil kinematic
interaction. Therefore, conservative results may be expected if the free giound surface
motion is applied to the foundation and the soil kinematic effects are neglected.

The RLE dynamic analysis was performed separately for two horizontal orthogonal
directions and for the vertical direction. The time history method was used to generate
response time histories of different mass points of the structural models. Frequency
domain response spectra were then generated from the response time histories.

Horizontal response spectra included the effect of multi-directional excitation by

combining the response of excitation from both horizontal analyses for cach horizontal
response. The combination used the SRSS method: therefore:

R, = ,/Ri, + Ry

where:
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R,:  Response spectral value at a node in the X-direction
R, Response spectral value at a node in the X-direction due to X-excitation
R,:  Response spectral value at a node in the X-direction due to Y-excitation

The in-structure RLE response spectra were not smoothened or broadened because EPRI
NP-604] recommends the use of peak shifting instead of peak broadening. Two sets of
horizontal spectra were generated, one at the center of mass of the slab and the other set
as an envelope of the response at the center of mass and the four corners of the slab. Most
in-structure spectra were generated at 3% and 5% equipment damping. These damping
values were selected to match the recommended values in Table 4-3 of EPRI NP-6041.

In order to provide a correction factor for the conservatism introduced in the artificial
time history, the average of the ratios between the spectral acceleration of a NUREG/CR-
0098 median 5% damped rock spectrum and the corr sponding acceleration of the
spectrum generated from the artificial time history was calculated for the frequency range
between 4 and 25 Hz. This factor, which was equal to 0.9278, was used as a reduction
factor for the in-structure response of the buildings. Since the horizontal floor response
spectra were generated without the use of this factor, this reduction factor was applied to
the resulting floor spectra. However, for the vertical analyses, this reduction factor was
directly incorporated in the analyses resulting in floor response spectra with this
correction built in.

In the vertical dynamic analysis, the mathematical models are modified to study the effect
of slab response by including a multi-mass system at that slab level. A modified vertical
model for determining slab response spectrum at the second floor of the reactor/auxiliary
building is shown in Figure 3-10. The total effective slab mass is divided by the number
of masses and assigned to each individual mass. The first mass simulates the stiffness of
the lowest natural frequency of the slab and the other masses represent higher frequency
mass systems within the seismic response frequencies (i.e., under 33 Hz). The total
response of the slab is an envelope of the responses of the multi-niass system.

To further evaluate the effect of this multi-mass system, some RLE spectra were
generated separately for each mass point of the multi-mass system; however, the results
showed very little variation in the response indicating the insignificance of varying the
slab frequency parameter on the overall response.

3.1.3.6 Scaling In-Structure Response Spectra

New RLE in-structure response spectra were generated for all horizontal locations in the
reactor/auxiliary building and the RHR building and for most vertical locations.
However, for few locations such as the fourth and fifth floor slabs of the reactor/auxiliary

building, vertical response spectra were generated by scaling the available design spectra.

To scale the design spectra, three factors were considered. The first is a reduction factor
to account for the higher structural damping used with the RLE compared to the SSE.
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The second factor accounts for the difference in shape between the NUREG/CR-0098
ground response spectrum and the ground lesign basis spectrum. The third factor
accounts for the increase in excitation level of the RLE compared to the SSE.

The correction factor for damping accounts for the higher energy dissipation in the
structure at 7% of critical damping for the RLE compared with 5% for the SSE. The
factor was calculated as the ratio of spectral accelerations from the Site Specific
Earthquake ground spectra at 7% damping to that at 5% damping taken at the building
fundamental frequency. This factor was also verified from different floor response spectra
Zero Period Acceleration (ZPA) ratios for 7% and 5% structural damping.

The second factor was calculated as the ratio of spectral accelerations from the
NUREG/CR-0098 median 5% damped rock ground spectrum and the design ground
spectrum, taken at the building fundamental frequency. Both ground spectra were
anchored at the same ZPA value. This factor accounts for the different level of excitation
between the two ground spectra shapes at the response frequency of interest.

The third factor was taken as 2.0 to account for the 0.3g RLE versus the 0.15g design
maximum ground acceleration. The product of all three factors was used to scale the
design spectra to obtain RLE spectra.

3.1.4. Seismic Margin Evaluation

The EPRI seismic margin methodology relies heavily on earthquake experience data,
generic qualification and fragility test data, results of seismic PRAs, and extensive use of
expert judgment and experience to try to concentrate efforts on the evaluation of potential
weak links that may determine the plant’s real seismic margin above the SSE. The
process is dependent on the knowledge and expertise of the SRT members who use the
screening guidelines provided by EPRI and observations from the plant walkdown to
screen out structures and components from further seismic review.

The margin evaluation emphasis is on demonstrating operability and survivability of
components required for the functioning of a subset of plant systems that will bring the
plant to a stable hot or cold shutdown condition and maintain that condition for at least 72
hours after the earthquake. While a single path of safe shutdown systems and components
is all that is ultimately required, it is prudent to select two separate paths with the least
amount of overlap between the systems and components. However, certain support
systems, such as the emergency diesel generators, are required for all shutdown paths
regardless of the primary systems chosen.

3.1.4.1 Overall Approach
Implementation of the Fermi 2 seismic margin evaluation is based on the deterministic

approach outlined in EPRI NP-6041 with a main objective of identifying the "weaker-
link" components that may limit the plant seismic margin. The seismic evaluation at
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Fermi 2 may be broken down into three different groups: structures, distribution systems,
and equipment.

Program guidelines for implementing the seismic margin evaluation at Fermi 2 were
established and published as an attachment to the seismic design basis document, revision
A [3.47). These guidelines outline the implementation steps required for completing the
seismic IPEEE as they apply to Fermi 2. Since Fermi 2 is not subject to the requirements
of USI A-46 [3.48], the guidelines were based primarily on the provisions in EPRI NP-
6041 with the enhancements outlined in NUREG-1407.

The Fermi 2 success path and alternate path selection and the compilation of the SSEL
were primarily performed by the PRA group, therefore, a great level of experience
regarding plant systems, their reliability, and their risk significance was built into the
selection process. Also, due to the significant interface with plant Operations during the
internal events IPE analysis, Operations input was factored in the system selection and
equipment list to a great extent even before Operations reviewed the seismic margin
SSEL. Preliminary plant walkdowns were conducted in the plant accessible areas early in
the program using a first-draft equipment list. The purposes of the preliminary walkdown
were to locate equipinent in the plant, to perform a przliminary evaluation based only on
judgment, and to get a feel for the main areas where larger efforts may be required in the
evaluation process. As a result of the preliminary walkdown, certain special evaluations,
such as masonry and shield wall analysis, were identified as areas that required special
attention in the seismic evaluation process.

The intent of the seismic evaluation process is to address the effects of the increased
seismic demand resulting from the RLE on three aspects of the existing design of
structures, systems and components. First, the capability of the element’s anchorage to
withstand the RLE loads is evaluated by performing generic bounding calculations or
specific analyses based on the guidelines in EPRI NP-6041 and NP-5228 [3.49]. The
anchorage is further evaluated during plant walkdowns to verify compliance with the
configuration documents used in the analyses and to look for any unusual installations
that may be of seismic concern. Second, the element’s capability to withstand the RLE
and remain functional is assessed. This process uses the screening tables and screening
checklists in EPRI NP-6041 to screen out the element from any further functionality
review. Further functionality evaluations may be required if the screening process
indicates the need for additional reviews. Finally, the potential seismic interaction effects
of items located external to and in close proximity to each component are evaluated
during the plant walkdown. All three aspects of the equipment seismic evaluation process
are coordinated and documented in the screening and evaluation work sheets (SEWS)
recommended in EPRI NP-6041 for the corresponding class of equipment.

The Fermi 2 seismic margin program utilized senior utility engineers to conduct the
evaluation. The system engineers’ function was fulfilled by individuals from the PRA
group supplemented by others from the Instrumentation and Controls group. The seismic
engineering work was performed by structural engineers cognizant of the plant seismic
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design basis and qualification. For a few seismic evaluations, such as anchorage
calculations, structures and distribution systems evaluation, and evaluations of some of
the outliers, resources from outside engineering and consulting firms were utilized.
However, these efforts were thoroughly reviewed by and very closely coordinated and
discussed with the Detroit Edison project engineer during and after completion of the
work.

3.1.4.2 Seismic Review Team

As stated in EPRI NP-6041, the seismic review team (SRT) involved in the seismic
margin evaluation has the main responsibility for conducting the various sv.ps of the
SMA, especially applying experience and judgment in the screening process and the plant
walkdown. The Fermi 2 SRT was comprised of senior engineers with a wealth of
knowledge and experience in the field of structural and seismic design and analysis. The
system engineers involved in the SMA have extensive knowledge in nuclear plant system
functions and probabilistic risk assessment (PRA) application.

For the most part, Fermi 2's SMA was implemented by in-house employees; however,
contractor consultation and reviews were utilized throughout the implementation of the
SMA in order to ensure the validity of the assumptions and decisions made and to
reinforce the Fermi 2 evaluation with experiences from other nuclear plant seismic
margin studies. Most members of the SRT attended the SQUG and EPRI training courses
related to the SMA, had access to all the relevant reports and training material, and easily
met the qualification requirements in EPRI NP-6041. Other seismic capability engineers
from outside engineering firms and consulting companies were also utilized in
performing certain analyses and evaluations associated with the SMA. The Fermi 2 SRT
members are listed below with a brief summary of their experience and qualifications.

A. L Hassoun

Mr. Hassoun has a very broad experience in the structural mechanics and seismic design
of nuclear power plants. He holds a B.S. degree in civi! engineering and an M.S. degree
in structural engineering, both from the University of Michigan at Ann Arbor. He has
about 20 years experience in the design and analysis of industrial facilities, most of which
are related to nuclear plants. Mr. Hassoun has been involved with the seismic program at
Fermi 2 for fifteen years and is responsible for the establishment and management of the
seismic qualification program since the completion of the design phase and the start of
the operation phase of the plant. He is well familiar with industry developments in
seismic design and evaluations and has represented Detroit Edison in seismic utility
groups such as SQUG and the seismicity owners group. Mr. Hassoun served as the
project engineer for the implementation of the seismic margin program at Fermi 2 and
was the primary SRT member involved in the program implementation. He is a registered
professional engineer in the State of Michigan.
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AP Burg

Mr. Burg is a member of the Mechanical and Civil group at the Fermi 2 engineering
departmient. He holds a B.S. and an M.S. degree in civil engineering from Drexel
University in Philadelphia. Mr. Burg has over 22 years of diversified experience in the
structural and seismic design and analyses of nuclear power stations. He has been
working in the engineering group at the Fermi 2 plant site for ten years. Mr. Burg served
as an SRT member for most of the equipment evaluation work and was an essential part
of the walkdown team at Fermi 2. He is a registered professional engineer in the State of
Michigan and the Commonwealth of Pennsylvania.

D.D. Jondle

Mr. Jondle has been a member of the Risk Assessment Engineering group at Fermi 2
since 1987. He holds a B. S. degree in nuclear engineering from the University of
Wisconsin at Madison. Mr. Jondle has over 20 years of experience in nuclear reactor
physics and engineering, and was involved in the PRA work for the Individual Plant
Examination (1PE) program. He was the primary system engineer involved in the
selection of the safe shutdown paths and equipment list. Mr. Jondle is a registered
professional engir eer in the State of Michigan.

L. G. Ferguson

Mr. Ferguson is a member of the Instrumentation and Controls group at the Fermi 2
engineering department. He holds a B.S. degree in electrical engineering from Michigan
Technological University in Houghton, Michigan. Mr. Ferguson has extensive [&C
engineering experience with nuclear power plants. He has been associated with the design
and technical evaluation of I&C activities at the Fermi 2 plant for about 23 years. Mr.
Ferguson was involved in the review of the SSEL and in finalizing the instrumentation
scope for the seismic IPEEE program.

K C.H

Mr. Hsu is a member of the Mechanical and Civil group at the Fermi 2 engineering
department. He holds a B.S. and an M.S. degree in civil engineering from National Cheng
Kung University in Taiwan and another M.S. degree in structural engineering from
Oklahoma State University. Mr. Hsu has about 30 years experience in the structural and
seismic qualification area. He has worked at the Fermi 2 site since 1991. Mr. Hsu was
involved in the seismic margin program as SRT member for the containment
components. He is a registered professional engineer in the State of Ohio and the
Commonwealth of Pennsylvania.
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G P Hi

Mr. Hietpas is a supervising engineer with VECTRA Technologies, Inc. in Fort Worth,
Texas. He holds a B.S. degree in civil structural engineering from the University of
Wisconsin at Madison. Mr. Hietpas has more than twelve yzars of experience in
structural engineering analysis and design and equipment seismic qualification. He was
involved as an SRT member in some of the walkdowns, and in addressing the seismic/fire
interaction issues. Mr. Hietpas is a registered professional engineer in the State of
Wisconsin.

M. Amin

Dr. Amin is an engineering supervisor with Sargent and Lundy Engineers in Chicago. He
holds a B.S. degree in civil engineering from Worcester Polytechnic Institute and an M.S.
and a Ph.D. degree in structural engineering from the University of Illinois at Urbana. Dr.
Amin has many years of teaching and industry experience in the structural mechanics
area. He was involved as an SRT member in the Fermi 2 seismic margin evaluation for
structures and distribution systems.

A M. Al-Dabbagh

Dr. Al-Dabbagh is a senior structural engineer with Sargent and Lundy Engineers in
Chicago. He holds a B.S. degree in civil engineering from the University of Baghdad in
Iraq and an M.S. and a Ph.D. degree in structural engineering from Colorado State
University. Dr. Al-Dabbagh has extensive experience in plant structures design and
seismic qualification. He was involved as an SRT member in the evaluation of structures
and distribution systems. Dr. Al-Dabbagh is a registered structural engineer in the State
of Illinois.

3.1.4.3 Walkdown Preparation

Prior to the seismic walkdowns, the SRT collected and reviewed relevant design
documents in order to become familiar with component design bases and to assist in
screening out SSEL components. Various types of documents were reviewed, as
applicable to each component.

1. Drawings showing physical locations in the plant and mounting or anchorage
configuration;

2. UFSAR seismic licensing basis sections, as required, to determine conformance of the
plant design with some of the screening guidelines in EPRI NP-6041;

3. Other design basis documents, as required, such as vendor manuals, specifications,
seismic qualification reports, and seismic anchorage calculations;

4. Design calculations prepared for the SMA which developed the RLE required floor
response spectra and documented bounding anchorage evaluations for the different
equipment types; and
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5. Seismic IPEEE reference books to review the caveats and other seismic information
associated with the different equipment types.

In addition to the document review, the SRT parformed the following tasks prior to the
walkdowns:

1. Conducted a preliminary walkdown with an IPEEE consultant to become familiar
with equipment locations and types and to get an initial indication of the seismic
susceptibility of the equipment;

2. Initiated screening and evaination worksheets (SEWS) for the various equipment; and

3. Determined what additioral field information was required so that it could be
collected during the walkaowns.

The preliminary work prior to the walkdowns enabled the SRT to optimize its efficiency
and to obtain maximum benefit during the walkdowns.

3.1.4.4 Screening Criteria

The purpose of screening in the seismic margin program is t< eliminate 2ertain elements
from the detailed review and evaluation scope in order to be able to concentrate on the
evaluation of those elements that are considered "weaker-link" items and may potentially
determine the real seismic margin of the plant. The screening criterion used at Fermi 2 is
the one presented in Tables 2-3 and 2-4 of EPRI NP-6041. These screening tables provide
generic conservative estimates below which it is ge: .erally not necessary to perform: a
seismic margin review. However, this does not mean the element does not require a plant
walkdown. Screening tables address functionality considerations but do not address
anchorage or seismic interaction. Thus, all elements on the SSEL require a plant
walkdown. For Fermi 2, the applicable column in the EPRI screening tables is the first
one corresponding to a peak spectral acceleration, for a 5% damped ground spectrum, not
exceeding 0.8g. This is based on the Fermi 2 RLE which is consistent with a
NUREG/CR-0098 median rock spectrum with a peak giound acceleration of 9.3g and a
peak spectral acceleration of 0.636g.

Tables 2-3 and 2-4 and Appendices A and F of EPRI NP-6041 constitute the main
screening tools used at Fermi 2 in conjunction with observations noted during the plant
walkdowns. For those items that were not considered screened out, more detailed
evaluatiors were performed utilizing the design basis seismic qualification
docum . v:ion as base line information. The design basis qualification was reviewed for
validity and completeness. If it was found acceptable, simple extrapolation to account for
the higher :ismic demand loads was utilized to evaluate the available margin. When
applicable, certain built-in conservatism was eliminated, in accordance with the EPRI
methodology, to evaluate the item’s actual seismic capability.

Table 2-4 of EFRI NP-6041 includes a footnote (y) which states that items mounted at
elevations exceeding 40 “zet above grade should be reviewed if realistic SME 5% damped
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horizontal floor spectra exceed 2g. However, this footriote only applies to seismic margin
evaluations for a 5% damped peak ground spectral acceleration of more than 0.8g. As
stated above, Fermi 2's corresponding ground acceleration is less than 0.8g; therefore,
this footnote does not apply to the Fermi 2 evaluation. The EPRI document includes
another general caution statement on the use of the screening tables for components
mounted significantly more than 40 feet above grade or in other spots where large
resonant buildup of input motion might occur.

The intent of the note in EPRI NP-6041 is to caution the user against blindly applying the
screening criteria in Tables 2-3 and 2-4 for items subject to horizontal response spectra
with significant amplifications or high peak accelerations. The intent of the caveat was
clarified in discussions with Dr. R. P. Kennedy, co-author of the EPRI document. Dr.
Kennedy stated that the screening tables are applicable without further evaluation if the
SME 5% damped clipped floor spectra have peaks of about 2.0g or less. Appendix Q of
EPRI NP-6041 provides guidelines for clipping floor response spectra. Clipped peaks
closer to 2.5g would be more of a concern and possibly result in more detailed evaluation
of the components.

As stated in Section 3.1.3.5, the new RLE in-structure floor response spectra for Fermi 2
were conservatively generated by applying the free field seismic input at the base mat
elevation of 540'-0" for the reactor/auxiliary building and 555'-0" for the RHR complex.
The free field seismic motion would have been more appropriately considered at the
grade level of 583",

At Fermi 2, there are three buildings where SSEL components are located. The highest
elevation in the reactor building where SSEL components are found is the second floor at
elevation 613'-6". The auxiliary building has SSEL components at all elevations
including the controi room HVAC equipment on the fifth floor, elevation 677'-6". The
RHR complex has most of the SSEL components on the first and second floors with the
nighest elevation of 617'-6". Clipping factors were developed for the RLE horizontal
floor spectra per Appendix Q of EPRI NP-6041. None of the clipped spectra peaks was
above 2.5g, and only the higher floors of the auxiliary building had peak spectra over
2.0g.

The EPRI NP-6041 caution statement, regarding the use of the screening tables for
components mounted on the higher floors of the buildings, was addressed by performing
a bounding functional evaluation on the most vulnerable components on the SSEL. The
bounding components were selected by reviewing the peak clipped horizontal response
specira for both the reactor/auxiliary and RHR buildings and considering the type of
SSEL components located at higher elevations in the buildings. Motor Control Centers
were selected because of their location in the plant and because of their low natural
frequency which is close to the peak frequency of the horizontal response spectra (5 Hz).
Additionally, MCCs contain sensitive components with potential susceptibility to chatter
during seismic events.
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Components on the SSEL subjected to the highest seismic input are those located on the
fifth floor of the auxiliary building. For the bounding MCCs, clipped floor RLE spectra
were compared [3.50] with the test response spectra (TRS) in the seismic test reports. The
TRS bounded the clipped RLE floor spectra for all frequencies above 4 Hz. The
frequency range below 4 Hz is not significant since there is no equipment natural
frequency below 5 Hz. Additionally, an evaluation of the 5/16-inch diameter bolts
connecting the MCC with the base channels was performed. This latter check [3.51] was
considered prudent because these bolts have been identified as weak links in the
earthquake exnerience data as referenced in EPRI report number NP-5223-SL. [3.52].
Results of the evaluation demonstrated that the bolts have adequate capacity to
accommodate the RLE.

Based on the results of the spectra clipping calculatior a 1 the bounding evaluation of the
MCCs, it was determined that the screening criteria prest nted in Table 2-4 of EPRI NP-
6041 could be used to establish the functional capability of components on the SSEL
regardless of their location within the Fermi 2 plant structures.

3.1.4.5 Seismic Capability Walkdown

One of the most important steps in the SMA is the plant seismic capability walkdown.
The walkdown of the various plant areas where SSEL components are located is the
responsibility of the SRT. Prior to the walkdowns, the SRT reviewed component
drawings, bounding anchorage calculations, and other necessary documentation to
become fan.iliar with the components' documented configuration and the bases for their
seismic qualification,

The seismic capability walkdowns assist in addressing the effects of the increased seismic
demand from the SME on three aspects of the existing equipment design and
qualification. First, functional capability of the equipment is assessed to determine the
ability of the equipment to withstand the higher demand of the SME and remain
functional to perform its safety-related function. Second, an assessment of the adequacy
of equipment anchorage is required because the most common failure mode for
equipment in actual earthquakes is the failure of its anchorage. Finuily, the potential
effects of items located external to and in close proximity of the equipment are evaluated.

Various methods are available for determining the seismic functional capability levels of
equipment. These methods include those recommended by EPRI and SQUG, in addition
to seismic capability data found in the specific equipment qualification reports. A
preferred sequence of consideration for the methods is:

o Screening criteria in Table 2-4 of EPRI NP-6041;

+ Original equipment qualification reports; and
« Generic equipment ruggedness spectra.
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Several approaches are available for assessment of equipment anchorage adequacy. These
approaches include, but are not limited to:

« Margins in existing anchorage qualification for the design basis event may be
adequate to accommodate the SME;

« Existing anchorage qualification may be reworked with appropriate
refinements to show acceptance for the SME; or

» Ceneric bounding calculations to typical anchor details may be developed.

The identification of potential seismic interaction issues is a key element of the seismic
capability walkdowns. Seismic interaction items and concerns are identified based on
engineering review and judgment during the walkdowns. Generic bounding analyses,
such as the evaluation of block and shield walls, were prepared prior to the walkdowns to
assist in identifying or eliminating seismic interaction concerns.

Thus, the purpose of the seismic capability walkdown is three-fold: (1) to screen from the
margin review all elements with probable HCLPF capacities greater than the specified
RLE level based on experience and judgment; (2) to define the failure modes of structures
or components which are not screened, and the types of review which should be
conducted; and (3) to identify seismic (system) interactions with the potential to
adversely affect equipment on the SSEL. The walkdowns are also conducted to look for
outliers. lack ot similarity between divisional components, differences in anchorage from
what is shown on drawings, poteniial systen: interaction issues, and any other areas of
seismic concern.

All components on the SSEL. were walked down and inspected. Each component was
adequately inspected to rule out any seismic concern or anchorage deficiency. For groups
of similar energized components, at least one of the components was opened and
inspected.

A very small number of components to be inspected were located in either inaccessible or
high radioactive or contaminated areas. In such cases, the SRT inspected the components
by using photographs or a quick "walk-by." Screening of these items relied more on ac-
built drawing configurations and anchorage seismic re-analysis than on detailed field

inspection.

The SRT checked the mounting of instruments on their respective racks and panels.
Mounting was reviewed for conformance with the manufacturer recommendations and
sound seismic installation judgment.

The SRT also "walked by" a sampling of subsystems such as piping, tubing, cable trays,
conduits, and HVAC ducts to determine their ability to withstand the RLE seismic loads.
The walkdown concentrated on distribution systems in the areas conta ning essential
equipment as recommended in EPRI NP-6041.
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The walkdowns were facilitated by the use of screening and evaluation worksheets
(SEWS) found in Appendix F of EPRI NP-6041. SEWS are written in an abbreviated
format and contain keywords to remind the SRT of important screening criteria and
guidelines for each equipment category. The SEWS forms are divided into categories
including general descriptive information, component evaluation (functional capability),
relay walkdown, anchorage evaluation, system interaction effects, and potential problem
description. The SRT used the SEWS to record results of the walkdowns, reference
outlier resolution, and document seismic evaluations.

3.1.4.6 Combination of Seismic and Hydrodynamic Loads

Since seismic events can induce hydrodynamic loads in a BWR, questions with regard to
whether and how these loads (or the responses they induce) should be combined must be
addressed. Seismic induced hydrodynamic loads can be the result of an SRV discharge or
due to a LOCA

In accordance with Appendix K of EPRI NP-6041, seismic induced intermediate or large
LOCA are not considered credible events. Also, the hydrodynamic loads caused by a
small LOCA (chugging) tend to occur after the earthquake. Hence the hydrodynamic
loads induced by these events need not be considered in the seismic margin assessment.

Safety relief valves will actuate in response to a reactor system pressure transient. Since
an SME is assumed 1o cause loss of offsite power and subsequent turbine trip, SRV
actuation may be rapidly induced as a result of the transient. Thus, SRV loading should
be combined with seismic loading in the seismic margin assessment.

Due to the relatively short duration of the peak SRV loading and the random nature of the
time history, it is highly unlikely that the peak SRV and earthquake responses will occur
simultaneously. Hence, EPRI NP-6041 recommends that the responses due to the RLE
and SRV discharge be combined by SRSS. Therefore, the Fermi 2 seismic margin
assessment considered SRV response in combination with RLE response using the
following combination:

Total Response = vSME? + SRV
3.1.4.7 Evaluation of Structures

Table 2-3 of EPRI NP-6041 provides guidelines for screening of civil structures included
in the seismic margin evaluation. The applicable structural items included in the Fermi 2
SMA are the steel containment, drywell internal structures, CRD housings and
mechanisms, containment shield wall, other shear walls, diaphragms and footings.
Category | steel frame structures, and non-Category | structures with potential to fail
Category | structures. Fermi 2 structures are founded on bed-rock; therefore, no soil
failure modes or soil liquefaction and slope stability evaluations are necessary. Also, no
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dams, levees or dikes are required for the SMA safe shutdown paths. The evaluation of

the reactor vessel internals is discussed in Section 3.1.5.2

For certain other structures, such as masonry and shield walls and 'he control room
ceiling, the screening tables indicate the need for more detailed e aluation. Fermi

masonry and shield walls were evaluated for the RLE in design calculation DC-559)
|3.53] and the control room ceiling was evaluated in detail by the SRT during the
walkdown. Results of these evaluations are discussed in Section 3.1.5.1 and 3.1.5.3,

respectively
Drywell and Torus

lhe Fermi 2 drywell is a typical Mark | Boiling Water Reactor (BWR) bulb-shaped steel
vessel with a spherical lower portion and a cylindrical upper part. Figure 3-20 is a general
arrangement section through Fermi 2's reactor, auxiliary and turbine buildings showing
the relative location of the drywell in the reactor building. The spherical section at the
bottom of the drywell has a 68-foot diameter, while the upper cylindrical section is 38"
10" in diameter. The overall height of the drywell vessel is about 115 feet. The drywell is
completely encased in the reinforced concrete drywell pedestal at the bottom. Special
shear lugs are provided to connect the drywell shell with the concrete floor inside the
drywell and the drywell pedestal. The drywell skirt was left in place during the erection
process, thereby providing additional horizontal shear resistance. Figure 3-21 shows the
attachment of the drywell to the drywell pedestal

I'here 1s a small pocket of compacted sand surrounding the drywell above the drywell

pedestal that provides for drainage and forms a transition area between the fully

-

embedded portion of the drywell and the unrestrained upper part. Above elevation 572
1", a reinforced concrete biological shield wall, monolithic with the floor slabs ot the
reactor building, surrounds the drywell. The drywell is separated from the concrete shield
wall by a two-inch gap filled with compressible foam. The drywell is also restrained by
the biological shield wall at elevation 647 feet through eight guided connections at 45-
degree spacing. These connections permit some radial and vertical movement but inhibit
any tangential movement of the drywell at this elevation

According to Table 2-3 of EPRI NP-6041, the drywell may be screened out if the steel
pressure boundary is keyed to the base mat to prevent slipping. Therefore, based on the
construction details as discussed above, the drywell is considered to satisfy the screening

requirements for the RLIE

For BWR Mark 1 tori, EPRI NP-6041 indicates that an evaluation is required for seismic
input beyond the design basis. The Fermi 2 pressure suppression chamber is a torus-
shaped vessel with a 112'-6" major diameter and a 30'-6" cross sectional diameter
Figures 3-22 and 3-23 show the plan and support details for the torus, respectively
Saddle supports are located at sixteen mitered joints around the perimeter, and additional

seismic ties are provided at four locations with 90-degree spacing
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In NUREG/CR-5098 [3.54] the Fermi 2 containment integrity was analytically evaluated
against seismic vulnerabilities. This report, which considered four plant containments,
evaluated the seismic capability of the containments under different internal pressure
scenarios. Seismic acceleration capacities were calculated for various elements of the
containment systems, including the torus, using horizontal and vertical time history
analysis of the relevant building models. For the Fermi 2 containment, it was concluded
that vielding in the torus supports would initiate at a peak ground acceleration well
beyond the 0.6g level. This conclusion was based on using a Regulatory Guide 1.60
spectral shape input. The critical stress point for the seismic loading was identified as
point A as shown in Figure 3-23.

Based on the study in NUREG/CR-5098, it is concluded that the Fermi 2 torus has
adequate seismic capacity for the RLE.

Drywell Internal Structures

Figure 3-20 shows a cross section of the drywell delineating the major internal structures.
The drywell internal structures include the sacrificial shield, reactor pedestal, drywell
floor, gallery floor levels, earthquake stabilizer truss, and the pipe break support truss
system. All these structures are classified as Category I. The table below identifies the
construction material for each structure and the section in the UFSAR which documents
that SSE loads are considered in the design of the structure.

Internal Structure Construction SSE in | UFSAR
Design? | Section
Sacrificial Shield Composite structural steel and plain | Yes 3833.1
concrete cylindrical sheil
Reactor Pedestal Reinforced concrete cylindrical shell Yes 38332
Drywell Floor Reinforced concrete pad Yes 3.83353
Gallery Floor Levels | Steel beams Yes 38334
Earthquake Stabilizer | Structural steel truss Yes 38335
Truss System
Pipe-Break-Support | Structural steel truss Yes 38336
Truss System

According to Table 2-3 of EPRI NP-6041, Category | containment internal structures
may be screened out, for a peak spectral acceleration less than 0.8g (or peak ground
acceleration . 0.3g), if the design was based on an SSE of 0.1g peak ground acceleration
or greater. Since the Fermi 2 design is based on an SSE of 0.15g, the drywell internal
structures are considered to possess adequate seismic capacity to withstand the RLE.
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Control Rod Drive Housi | Mechani

Per Table 2-4 of EPRI NP-6041, the control rod drive (CRD) housings and mechanisms
do not require evaluation for seismic margin provided the housings ar: provided with a
lateral seismic support.

As shown in Figure 3-24 [3.55], the CRD housings at Fermi 2 are laterally supported at
an elevation 124 inches below RPV invert. The housings are provided with adjustment
bolts that a:. welded in their position after final adjustment to provide lateral contact
between adjacent housings. The peripheral housing bolts are adjusted to provide contact
with steel members anchored to the reactor pedestal before the bolts are welded in their
final position. GE drawing numbers 197R603 [3.56] and 762E827 [3.57] show the CRD
housing restraint details.

Based on the discussion above, the CRD housings and mechanisms satisfy the EPRI
screening guidelines and are screened out for a 0.3g RLE.

Contai ¢ Shield Wall

The containment (biological) shield wall enclosing the steel drywell is a reinforced
concrete shell structure, monolithically constructed with the dryw:!l pedestal, with a
thickness that varies from four to seven feet. It is separated from the drywell steel shell by
a two-inch gap filled with compressible foam. The shield wall extends up to the refueling
floor at elevation 684'-6" and it is integral with the intermediate floors. The shield wall is
designed as a Category I structure using load combinations that include the effects of the
SSE. In accordance with Table 2-3 of EPRI NP-6041, the containment shield wall can be
screened out from further evaluation since it has been designed for an SSE of 0.15g,
which is greater than the 0.1g screening threshold.

Additional information is available on the seismic capability of the Fermi 2 biological
shield wall based on evaluations made in NUREG/CR-5098. The part of the wall which is
most seismically vulnerable was identified to be the section between the first and second
floors of the reactor building. Evaluation of this section using the ACI code yielded a
seismic capability of 0.39g based on a Regulatory Guide 1.60 spectral shape.

Based on the above discussion, the biological shield wall is considered to have a HCLPF
of 0.3g or greater.

Shear Walls, Diaphragms and Footings

SSEL components are located in the reactor/auxiliary building and the RHR complex;
therefore, reinforced concrete elements in these two buildings must be addressed. The
reactor/auxiliary building has one common 4'-0" thick foundation mat. This mat is

thickened to 19'-0" over a circular area of 77'-0" in diameter under the drywell to form the
drywell pedestal. The auxiliary building is a reinforced concrete building up to and
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including its roof. The reactor building is a reinforced conc: te building up to the
refueling floor at elevation 684'-6". Above the refueling floor, the reactor building is a
steel framed structure with metal siding and metal roof deck. The RHR complex is a 280
ft. long, 127 ft. wide reinforced concrete structure with a 4'-0" thick mat. The RHR
complex houses the emergency diesel generators and the RHR reservoir.

Both the reactor/auxiliary and RHR buildings are designed as Category I structures. The
load combinations used in the design included the effects of the SSE on the walls, floors
and foundations. In accordance with Table 2-3 of EPRI NP-6041, these elements may be
screened out for an RLE with peak spectral acceleration less than 0.8g (or 0.3g peak
ground acceleration) provided they were designed to an SSE level of at least 0.1g peak
ground acceleration. Since the Fermi 2 design is based on an SSE of 0.15g, the shear
walls, diaphragms and footings satisfy the EPRI screening guidelines and can be assigned
a minimum HCLPF capacity of 0.3g PGA.

Category | Concrete and Steel Frames

Lateral load resistance in the reactor/auxiliary and RHR buildings is provided by the
shear wall and diaphragm elements discussed above; therefore, no other reinforced
concrete frames are used for lateral load transfer.

Steel framing is used above the reactor building refueling floor for the building crane and
roof support. Structural steel bents, made from built-up girders and rolled columns, are
used to support the roof. Columns supporting the reactor building crane girders are
welded to the roof framing columns. Two braced bays are provided on each of the four
sides to provide a lateral load support mechanism. Also, horizontal bracing is available on
the roof framing steel to provide diaphragm action. Groups of four or six cast-in place 2%
inch diameter bolts are used to connect the column base plates to the concrete floor at
elevation 684'-0". The average bolt embedment length is about 20 inches.

Table 2-3 of EPRI NP-6041 states that Category | steel frames may be screened out for an
RLE with peak spectral acceleration less than 0.8g provided they were designed to an
SSE level of 0.1g or greater. Since the Fermi 2 design SSE is 0.15g and since the design
load combinations for the reactor building roof steel framing considered the SSE loads,
the framing elements satisfy the EPRI screening guidelines and can be assigned a
minimum HCLPF capacity of 0.3g PGA.

In addition to the EPRI screening guidelines, the SRT reviewed the design calculation
[3.58] . 1 associated drawings for the reactor building roof framing structure. This
review identified that the design basis shows little margin with respect to pullout capacity
for some of the column base plates. Therefore, although the EPRI screening guidelines
resulted in a satisfactory screening, it was considered prudent 1o perform additional

evaluation on the column embedments to ascertain their seismic capacity relative to the
RLE.
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An evaluation was prepared to assess the capacity of the reactor building refueling floor
steel framing embedment details relative to the larger seismic loads associated with the
RLE. The evaluation [3.59] demonstrated that adequate margin exists to accommodate
the RLE loads. The additional margin was realized by eliminating conservative
assumptions and procedures employed in the design basis work.

Non-Category I Structures

The only non-Category | structure with potential to fail or affect seismic Category |
structures is the turbine and radwaste building and the hyperbolic cooling tewers. The
turbine/radwaste building is located next to the auxiliary building with a four-inch gap
between the two buildings. The two buildings are on separate foundations. The EPRI
guidelines for screening non-Category 1 structures indicate that they can be screened out
as long as ‘he structures are capable of meeting the 1985 Uniform Building Code (UBC),
zone 4 regiirements.

The turbine/radwaste building was designed using the 1971 version of the UBC. Lateral
seismic forces were calculated per the UBC formula based on the structure type, the
seismic zone factor, and other pertinent factors. As is always the case for UBC building
design in low seismic regions, the wind forces govern the lateral load resistance design
over the seismic loads. However, a design basis concern regarding the survivability of the
outboard main steam isolation valves (MSIVs), located in the steam tunnel portion of the
turbine building, resulted in further seismic evaluation of the turbine building. Therefore,
a dynamic modal analysis and a response spectrum analysis were performed on a model
representing the turbine building. The analysis [3.16] was similar to the dynamic analysis
performed f~- other Category | structures.

As a result of the seismic analysis, it was concluded that the turbine building would
maintain structural integrity under seismic loading associated with the SSE. Furthermore,
the maximum building lateral displacement was very small.

Although no documentation demonstrates compliance of the turbine/radwaste building
design with the EPRI screening criteria, the SRT concluded that the later seismic analysis
of the building provides a level of seismic capacity commensurate with the 1985 UBC
Zone 4 requirements. Therefore, the building was screened out. In addition, lateral
deflections under an earthquake magnitude similar to the RLE would not be large enough
to close the four-inch gap between the two buildings. Therefore, impact between the two
buildings is not anticipated. Even if contact between the two buildings was postulated, it
is not expected that any significant damage would occur due to the massive reinforced
concrete design of the two buildings. Also, if the turbine building steel superstructure
framing was postulated to fail, the failure would be away from the auxiliary building due
to the height of the adjacent auxiliary building as illustrated in Figure 3.20.
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3.1.4.8 Evaluation of Distribution Systems

This section describes the evaluation of certain subsystems such as the NSSS primary
coolant system and other distribution systems such as piping, HVAC ducting, cable trays,
conduits, and instrument tubing.

NSSS Pri Coolant § Piping, Vessel and §

The EPRI SMA methodology and screening criteria indicate that the NSSS primary
coolant system can be screened out from detailed margin evaluation provided that the
NSSS piping welds susceptible to intergranular stress corrosion cracking (IGSCC) are
properly evaluated. The NSSS supports can be screened out if their design considered
dynamic SSE loading combined with pipe break loads.

As stated in the UFSAR Section 3.9.1.5.6, Fermi 2 reactor coolant pressure boundary
piping systems, including supports, have been analyzed for an SRSS load combination of
dynamic SSE loads and annulus pressurization (AP) load. AP refers to loading caused by
a postulated guillotine pipe rupture in the area between the sacrificial shield wall and the
RPV. As a result of the analysis, minor structural steel support weld modifications were
implemented to ensure that allowable weld stress limits were not exceeded.

Based on the discussion above, it is concluded that the NSSS supports meet the EPRI NP-
6041 screening criteria and can be assigned a minimum HCLPF capacity of 0.3g PGA.

1GSCC

Intergranular stress corrosion cracking is a form of cracking that occurs along the grain
boundaries of certain stainless steel materials. IGSCC is normally found in the heat
affected zone of butt welded joints along the piping. The current NRC position regarding
IGSCC in BWR austenitic stainless steel is documented in NUREG/0313 [3.60]. Two
generic letters document NRC guidance for IGSCC: GL 88-01 [3.61], and Supplement 1
to GL 88-01 |3.62).

GL 88-01 required assessment of austenitic stainless steel piping with 4-inch or larger
diameter that contain reactor coolant, and is above 200°F during normal power operation,
regardless of ASME code classification. For welds found within the scope of
NUREG/0313, GL 88-01 requires compliance with certain in-service inspection programs
and leak detection procedures. Supplement 1 to GL 88-01 provided acceptable alternative
staff positions with regard to inspection of reactor water clean-up system piping and the
leak detection requirements.

The major points related to Detroit Edison's program for IGSCC are contained in

communications between Detroit Edison and the NRC [3.63 through 3.66|. These
communications indicate the following:
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+ Detroit Edison took a number of steps prior to commercial operation of Fermi 2 to
avoid IGSCC. These included replacement and heat treating of piping [3.63). As a
result, only 18% of the total population of welds within the scope of GL. 88-01 were
identified as susceptible to IGSCC and requiring inspection. Another 24 welds were
added to this list in a subsequent assessment by Detroit Edison [3.64);

» Fermi 2 currently has a list of welds requiring in-service inspection that has been
accepted by the NRC [3.65):

« Fermi 2 water chemistry specifications meet or exceed the intent of BWR Owners
Group Guidelines for mitigation of IGSCC in the primary coolant [3.63); and

« Fermi 2 plant technical specifications have been revised to implement the NRC
guidance contained in Supplement 1 to GL 88-01 for Reactor Coolant System
Operational Leakage Detection. This revision has been approved by the NRC as
Amendment No. 89 to the Facility Operating License [3.66).

Based on the above, it is concluded that Fermi 2 has an acceptable program for
addressing IGSCC in the NSSS primary coolant system. Therefore, this system can be
screened out and assigned a minimum HCLPF capacity of 0.3g PGA per the guidelines in
EPRINP-6041.

In addition to the steps mentioned above, a Hydrogen Water Chemistry (HWC) program
has been recently implemented at Fermi 2 . The purpose of HWC is to slow the rate of
crack formation in the RPV lower internal components and the NSSS primary coolant
piping system. Control of the IGSCC phenomenon is achieved through hydrogen gas
injection into the feedwater system and oxygen gas injection into the off-gas system.
Although the main purpose of HWC is to control IGSCC in the RPV, the NSSS primary
coolant system is an obvious beneficiary of the program.

Category 1 Piping

In accordance with Table 2-4 of EPRI NP-6041, Category 1 piping may be screened out
from detailed margin review provided a representative sample walkdown is conducted to
look for certain known concerns. The purpose of the visual inspection is to assess piping
system vulnerability based on known failure modes from earthquake experience data. The
two main issues known to cause seismic piping failure are inadequate piping system
flexibility and excessive relative displacements. Valve seismic interaction concerns are
addressed separately in the valve evaluation section.

The SRT selected the EECW Division 2 pump discharge piping and the service water
return line to EECW Division 2 heat exchanger, on the second floor of the reactor
building. as representative samples for visual inspection. The isometric piping diagrams
for these two systems are shown on drawings 6M721-3368-1 [3.67] and 6M721-3353-1
|3.68], respectively. In addition to the specific piping systems, the SRT reviewed various
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other safety-related piping runs throughout the plant while conducting the equipment
walkdowns. The following observations were made during the walkdown of the sample
piping systems and other plant area walkdowns

Safety-related piping has welded or bolted flange connections. The only threaded
connections were observed on non-safety related fire protection overhead sprinkler
lines; however, threaded connections in these lines were judged to be acceptable
given the good support configuration of the piping. The only credible vulnerability
was identified as sprinkler head failure due to spatial interaction with any adjacent
items. However, discussions with fire protection engineers and field observation
confirmed that the sprinkler heads are installed in configurations with at least one foot
of clear space around them to permit their sprinkling action

No cast iron piping was found during the walkdowns

No credible failure that may result from stiff branch lines attached to larger flexible
pipes were found. Branch lines possess adequate flexibility due to piping offsets and
support configuration restraints

Piping systems are well supported near their connections into vessels and other
equipment. The piping and equipment supports are generally compatible in stiffness;
therefore, no excessive nozzle loading cases were found that may be of concern

No excessively flexible piping runs that may cause seismic interaction concerns were
found. Fermi 2 initiated a rattlespace program to identify and evaluate seismic
interaction problems in safety related components prior to plant operation.

I'he SRT also performed a drawing review of connections of buried piping at building
peretrations shown on drawings 6M721N-2180-1 [3.69] and 6M721-3185-1 [3.70]. The
piping penetrations are either flexible through a guard pipe or are well anchored at the
wall. Since only small displacements are expected for a rock site like Fermi 2, these
details are considered acceptable connections for buried piping

Based on the sample walkdown and other evaluations discussed above, Category I piping
at Fermi 2 is considered to have a HCLPF seismic capacity equal to or greater than 0.3g

HVAC Ducting and Dampers

According to Table 2-4 of EPRI NP-6041, HVAC ducting and dampers may be screened
out from detailed margin evaluation provided a walkdown of a representative sample
shows no seismic concerns. The SRT performed a walkdown of representative ducting
and supports, including appurtenances. The main areas reviewed were the CCHVAC
system, the switchgear rooms, and the first and second floors of the RHR building. The
CCHVAC system originates on the fifth floor of the auxiliary building and serves the
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standby gas treatment rooms, control room, computer room, relay room, and cable
spreading room.

The following observations were made during the plant walkdowns:
« Horizontal and vertical duct spans are reasonable, typically less than about 8 feet.

e Ductwork has companion angle construction at transverse seams, with adequate
bolting of flanges and welding to the duct skin.

o Ductwork is positively restrained by duct supports, including wall bracket supports.
On lateral supports the duct is surrounded by support members to restrain duct
movement. On longitudinal supports the duct is welded to the support.

« Ductwork has flexible joints at connections to fans.

¢ Adequate framing and support are provided near equipment attached eccentrically to
ductwork.

» Supports are provided near heavy in-line equipment.

o Supports are fabricated from structural steel sections (primarily angle members). Rod
hangers are not used to support safety-related ductwork. Supports are typically braced
in-plane and out-of-plane, as appropriate.

Most of the ductwork appeared to be well constructed and adequately supported. In
general, supports were judged to have adequate capacity for the Review Level
Earthquake. Adequate support was provided in the longitudinal direction and at vertical
runs of duct. No particular "hard-spots" were noted ;however, the SRT did note that some
supports in the CCHVAC system were not as rugged as those in other areas. In particuiar,
supports above the control room are long, slender trapeze-type supports with minimal
lateral bracing. The SRT noted that the anchorage for these supports may be non-ductile.

Based on observations from the plant walkdown combined with a review of plant design
drawings, the SRT selected several representative supports from the CCHVAC system for
review. This review is documented in design calculation DC-5749 [3.71]. The selected
supports were evaluated based on the recommendations of the GIP and EPRI NP-6041.
Results of this review demonstrate that the duct supports have adequate capacity for the
RLE.

Fire dampers in the reactor/auxiliary and RHR buildings were generically evaluated.
Sample dampers of different sizes were reviewed and walked down to evaluate the
potential of undesired damper closure due to a seismic event. No concerns were generated
from the review and walkdowns. The fire dampers used at Fermi 2 were proof tested by
the vendor at relatively high accelerations intended to envelope applications in west coast
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nuclear plants. Therefore, it was concluded from the review that fire dampers have
adequate capacity to withstand the RLE and remain functional.

In addition to the general area walkdown, the SRT reviewed ductwork inside the drywell.
The primary objective of this review was to determine whether any ductwork was
attached to both the containment vessel and internal structures. Ductwork attached to
both could be subjected to substantial loading due to relative displacements. This review
was based on general observations during the drywell equipment walkdowns, as well as a
review of plant design documentation. No instances were found where ductwork is
attached to both the containment vessel and the internal structures.

Based on the walkdown observations and the analysis performed, the SRT concluded that
the Fermi 2 HVAC ducting and dampers have adequate capacity to withstand the RLE
without compromising their essential function.

Cable Trays and Conduits

Table 2-4 of EPRI NP-6041 indicates that cable trays and conduits and their supports
may be screened out for a 0.3g seismic margin earthquake without any additional
evaluation. However, the SRT performed a walkdown on sample runs of cable trays and
conduits to look for possible weak links that may present a concern.

Fermi 2 safety-related cable trays and conduits, including their supports, are qualified to
withstand SSE loads. Cable trays at Fermi 2 are generically qualified based on bounding
cable loading and maximum spans. There is an on-going monitoring program to track
cable weight in trays due to plant modifications and to reconcile cable tray hanger
calculations due to these load changes, as necessary. The cable tray support system
includes lateral load bracing in the longitudinal and transverse directions. Electrical
conduits and supports are also generically qualified for maximum conduit span lengths as
specified in installation specifications.

The SRT found the cable trays and conduits to be well supported for seismic loading,
with rugged support and connection details. There were no seismic concerns identified as
a result of the walkdown; therefore, both cable tray and conduit systems at Fermi 2 are
considered to have sufficient seismic capacity to withstand the RLE and are assigned a
minimum HCLPF capacity of 0.3g PGA.

Instrument Tubing

EPRI NP-6041 does not provide specific guidelines for screening instrument tubing;
however, the rules for piping systems can be applied. Due to their low mass, inertia
failure of tubing systems is typically not a concern if the tubing is reasonably well
supported. Of primary concern are spatial interaction effects and relative displacements.
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Fermi 2’s control air system design does not use local accumulators in the various service
areas of the plant; therefore, a failure of the tubing at one location would remove a whole
division of the system. However, instrument tubing and supports were seismically
designed for SSE loading. Conservative calculations for bounding design basis load
combinations resulted in generic installation and support specifications for safety-related
instrument tubing.

Based on observations from preliminary plant walkdowns, the SRT concluded that the
only credible failure mode for control instrument tubing would be spatial interactions
(items in close proximity to instrument tubing, or potential failure and falling of items
onto the tubing). Subsequently, the SRT observed instrument tubing installations during
equipment walkdowns, with special attention to spatial interaction concerns at
components serviced by control air and in the general routing areas of the plant. No
potentially damaging interactions were found. The tubing supports were found to be well
designed, yet the routing of the tubing provided adequate flexibility for relative
displacement.

Since no specific seismic concerns were identified, it is concluded that the instrument
tubing and its supports are rugged enough to withstand the RLE without compromise of
equipment serviced by control air. Therefore, instrument tubing is assigned a minimum
HCLPF capacity of 0.3g PGA.

3.1.4.9 Evaluation of Equipment

The SSEL equipment in the 22 categories discussed in Section 3.1.4.9.2 were evaluated
by the SRT. The results of the evaluations are summarized in this section. The equipment
categories correspond to the ones listed in EPRI NP-6041, Table A-1. The screening
criteria of EPRI NP-6041, Table 2-4, were used for guidance in the evaluation of the
equipment. The SRT reviewed pertinent drawings and other documents for the equipment
prior to the walkdowns in each category. Walkdowns were performed by the SRT for
virtually all of the equipment listed in the sections below with exceptions being noted.
During the walkdowns, the SRT observed the following items for each component, as
applicable: overall appearance, strength and stiffness, instrument and internal device
mountings, component mounting, anchorage and concrete condition, proximity to
adjacent structures and system interaction effects, conformance with design drawings,
and unique attributes associated with a particular category. Any non-conformances were
noted during the walkdowns and on the SEWS and were later evaluated for their effects
on the components' ability to withstand the RLE, as described below.

Numerous technigues were used by the SRT in the evaluation of concerns noted during
the walkdowns. The methods allowed by EPRI NP-6041 were employed, as necessary, in
the evaluations. Examples of such methods include the use of the "100-40-40" rule,
increased allowable stresses, peak clipping of response spectra, system characteristics
which justify non-concurrence of peak operating and seismic loads, a 1.0 instead of 1.5
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multi-frequency response and multi-mode excitation factors used in the equivalent static
analysis method, and dynamic response spectrum analysis.

In a number of cases, minor field modifications, in lieu of detailed evaluations, were
made to address non-conforming conditions. A list of these modifications is presented in
Table 3-7. One EDP resulted from the equipment evaluations; its purpose was to attach
adjacent relay panels to each other to prevent their knocking during seismic events and
thus adversely affecting sensitive internal equipment. Plant improvements resulting from
the seismic review are discussed in Section 7.1,

3.1.4.9.1 Evaluation of Equipment Anchorage

Based on past performance of industry-wide plant equipment subjected to seismic events,
the existence of properly engineered anchorage is one of the most important items which
affects the seismic performance of the equipment. Equipment failure due to sliding or
overturning has resulted from lack of positive anchorage and improperly engineered
anchorage. Examples of poor anchorage include expansion bolts with short embedments,
friction clips, and base anchorage with large eccentricities which allow equipment base to
bend or tear or which generate large prying forces. Guidelines for the inspection of
equipment anchorage have been documented in numerous references [3.4, 3.49, 3.72).

The importance of good. sound anchorage of equipment to their support structures is to
assure that the equipment remains in place during a seismic event. Adequate anchorage
provides a sound load path for the seismic loads from the equipment to the supporting
structure. Equipment is anchored to concrete structures by one of three general methods -
expansion anchor bolts, cast or grouted-in-place anchors, and welds to embedded steel.
The expansion anchors are generally three types — Phillips self-drilling and wedge
anchors and "Hilti" wedge anchors.

The SRT examined the anchorage of accessible mounted equipment, in detail, to assure
its soundness and rigidity. For components such as switchgears and transformers where
the anchorage was inaccessible without removing front and back panels of energized
electrical equipment, the SRT made special arrangement with plant operation personnel
to have one typical unit of each type opened for SRT inspection and examination. Other
units of the same type were considered adequate based on the anchorage inspection of the
typical units. The SRT looked for the following items, as appropriate for each
component, in accordance with the guidelines of EPRI NP-6041:

1. Verification of the number, type, condition and size of anchor bolts, plug welds, and
fillet welds.

2. The anchor spacing, free-edge distance, and concrete condition.

3. Anchorage conformance to design drawings.

4. The presence and tightness of nuts on anchors and the tightness of bolts in expansion
anchors based on visual inspection.
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5. Relative stiffness of anchorage and the possibility of excessive prying action on the
anchors.

6. Gaps between the equipment base and the concrete floor in excess of 1/4".

7. Equipment base strength and structural load path.

If one or more of the above attributes was deficient in an equipment anchorage, further
evaluation was performed to justify the as-found anchorage condition. Seismic demand
was compared with the anchorage capacity. As necessary and appropriate, layers of
conservatism were removed in the evaluations until the capacity exceeded the demand.

Design calculation DC-5634 [3.73] was prepared as a generic bounding anchorage
evaluation for the SSEL components to determine if they are able to withstand the RLE.
The DC was a tool used by the SRT prior to the equipment walkdowns to determine what
anchorage might need further detailed inspection and to provide information to assist in
making field judgments. The SRT also verified assumptions which were made in the DC
and confirmed that field configurations matched the DC-evaluated configurations. In the
DC, equipment was grouped to simplify the analyses by allowing bounding calculations
to be developed based on similarity and common configurations. An assumption was
made in the DC that hairline concrete cracks were unlikely. This assumption allowed the
use of a factor of safety of 3.0 for single bolts and 2.8 for two or more bolts as
recommended in EPRI NP-6041. The SRT observed the concrete in the vicinity of the
component anchorage and confirmed this assumption.

3.1.4.9.2 Equipment Category Evaluation

The equipment categories described in this section are identified in EPRI NP-6041 as
typically required for a safe plant shutdown. The categories consist of active electrical
and mechanical equipment and passive electrical equipment. Table 3.6 provides a listing
of the different equipment categories, the number of SSEL items in each, and the number
of outlier items. Each subsection is arranged in a fashion similar to the order of the
SEWS, namely, category, location, equipment evaluation, anchorage evaluation, system
interaction effects, and outlier and outlier resolution. Relay evaluation is described
elsewhere in this report (Section 3.1.2.3).

Component mounting and seismic restraints inside electrical equipment were observed by
the SRT on a sampling basis. For personnel safety and continued assurance of equipment
operability, only a limited number of the electrical switchgear, MCCs, and panels were
opened for internal device inspection as well as observation of the equipment mounting
and restraints. Since the similar, unopened electrical equipment was built, in general, by
the same manufacturer, it was felt that observation of only a sample was sufficient to
assure satisfactory mounting and restraint of the unobserved equipment.

An evaluation of four, bounding condition block walls and shield walls was performed to
determine their ability to withstand the RLE loading [3.53]). The walls were selected
based on their plant locations on second and fifth floors of the reactor and auxiliary
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buildings. The block walls which were evaluated lack internal reinforcement ; therefore,
their capacity to resist out-of-plane loading is significantly reduced. It was determined
that the worst-case walls were qualified to withstand the RLE loads. A more complete
discussion of block walls is found in Section 3.1.5.1. Since the masonry block walls were
qualified generically, there will be no mention of the walls in the "System Interaction
Effects" sections of the individual equipment categories below.

The abbreviations used for the equipment location are as follows: RB is Reactor
Building, AB is Auxiliary Building, RHR is RHR Building, DW is drywell, SB is sub-
basement, B is basement, and the number represents the floor in the corresponding
building. PIS is plant identification system.

The equipment categories below correspond to the ones in Table A-1 of EPRI NP-6041.
3.1.4.9.2.1 Motor Control Centers

Equipment Category: 1

Number of items on SSEL: 15

Location PIS No.

RBI R1600S002B R 1600S004B

RB2 R1600S003B R1600S003D R1600S005C

AB2 R1600S002A

AB3 R1600S00SA R32008015  R32008016

ABS R1600S003A R1600S005D

RHR2 R1600S016A RI1600S017A R1600S018A RI1600S019A

Equi Ploacsiont

The main purpose of a motor control center (MCC) is to house the controls which turn
motors on and off. They also may contain over-current relays to prevent system
overheating and small transformess and distribution panels for lighting and 120V utility
service. Motor control cubicles typically include the following types of components:
molded case circuit breakers or disconnect switches, magnetic contactors, relays, control
transformers, distribution panels, transfer switches, fuses, push buttons, and pilot lights.
In addition, a horizontal bus bar runs near the top and through each section of an
assembly.

The Fermi 2 MCCs are manufactured by ITE Gould Corporation as Model 5600 Series.
Each MCC assembly consists of a series of vertical sections, each section being
approximately 20 inches wide, 20 inches deep, and 90 inches high. The typical weight of
each section is less than 650 pounds. The sections consist of an angle framework covered
by 12-gage sheet metal. Adjacent sections are connected by bolting in the front and back
and from bottom to top of the units. The assembly is bolted to an inverted mounting
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channel at the base which is, in turn, welded to an embedded leveling channel. Series
5600 MCCs conform to NEMA Type 12 specifications,

Each section of an assembly has a stack of individual control units, up to six NEMA size
1 or 2 combination starter units, each with its own door. The control units slide into the
vertical sections on snap-in channel brackets and connect to the vertical bus bar. Doors
are secured with slotted, quarter-turn, knurled fasteners.

Equi Evaluati

All MCCs were walked down and visually inspected. A few cubicles were internally
inspected. The EPRI NP-6041 screening criteria was used in the inspection. The
inspection showed that the internal equipment was securely mounted and that the vertical
sections were bolted to the mounting channels.

Based on the walkdown and review of MCC mounting drawings, the SRT concluded the
following:

1. The MCCs are solidly constructed with a steel angle frame and sheet metal
skin plates. The seismic load path appears adequate to transmit the loads
through the units to the foundation. The cabinets do not appear excessively
flexible.

2. All the doors and panel covers are secured by latches or fasteners.

3. There are no apparent excessively large cutouts in the lower half of the
cabinets.

4. External enclosure weight is judged to be less than 100 pounds per cabinet.

5. Internal device mountings appear rugged, are not excessively flexible, and are
attached properly to the cabinet.

In accordance with the guidelines in EPRI NP-6041, screening Tables 2-3 and 2-4 are
primarily intended for components mounted iess than 40 feet above grade in stiff nuclear
power plant type structures. It is recommended in EPRI NP-6041 that care be exercised in
the use of the tables. For this reason, MCCs were not considered screened out just by
meeting the EPRI screening criteria. A bounding calculation and evaluation [3.50] were
performed to show that the MCCs located on the AB fifth floor, as well as those located
on lower floors, remain functional even at an elevation greater than 40 feet above grade
when subjected to the RLE. This evaluation confirmed a HCLPF value of 0.3g or greater
for all MCCs at Fermi 2. MCCs were selected as the most seismically vulnerable of the
components on the SSEL. The evaluation is based on comparison of MCC test response
spectra (TRS) and RLE required response spectra (RRS). clipped in accordance with
Appendix Q of EPRI NP-6041. The results of the evaluation show that the MCCs are
qualified for the RLE since the TRS enveloped the RRS at all but the lower frequencies
below the MCCs' first natural frequency.
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A concerni has been raised in the industry about the connection detail for the MCC base
mounting channel to the MCC assembly. Some damage to the connection bolts during
testing has been reported [3.52]. SQUG documentation [3.53] recommends that if the
MCC frame is connected to the external base mounting channel with internal bolts, there
should be at least four, 3/8-inch diameter internal mounting bolts per section. An
evaluation was performed for the Fermi 2 design basis earthquake which recommended
the use of high-strength bolts, with ultimate tensile strength (UTS) greater than 100 ksi if
the bolts were less than 3/8-inch diameter. The four, 5/16-inch bolts at the MCC corners
are high-strength, ASTM A449 steel with an UTS of 105 ksi. The SRT evaluated the
bolts for the RLE acceleration values and concluded that they are adequate to withstand
the RLE loads [3.51].

Anchorage Evaluation

The MCCs are constructed with mounting channels at their base. The mounting channels
are either continuously or intermittently welded to leveling channels which are embedded
in concrete. Anchorage Design Calculation DC-5634 [3.73] was prepared to evaluate the
adequacy of the anchorage based on the weakest link identified from the design basis
anchorage evaluation. The calculation concluded that the anchorage is able to withstand
the RLE loads.

System Interaction Effects

The area around the MCCs was examined by the SRT and with the exception of the
outliers listed below, was free from interaction concerns. External cables and conduits
connected to the MCCs were adequately flexible to accommodate relative movement.
Generally the MCCs are sufficiently far from adjacent components and structures to
preclude interaction with the MCCs. No potential sources of spraying or flooding were
discovered that could affect sensitive equipment in the MCCs. The MCC units are bolted
to adjacent units to preclude "banging” during a seismic event.

A channel-shaped, fire barrier partition approximately 6'-10" wide by 16'-8" long
separates MCCs R3200S015 and R32008016 on the third floor auxiliary building. A
sufficient rattlespace, about 5 1/2", exists between the MCC and the partition to preclude
interaction between the two components during an RLE seismic event.

A monorail trolley and hoist are mounted near the ceiling slab in each of the four RHR
building switchgear rooms. Chains for hoisting and moving the trolley extend down to
the floor where they rest in a bucket. The location of the bucket has been chosen to be
away from the MCC and two switchgear assemblies in the room. Therefore, the bucket is
about five feet away from any electrical assembly. The SRT reviewed a design basis
calculation |{3.74] which calculated a maximum chain displacement of eight inches under
a design basis earthquake. Based on the expected maximum displacement of the chain
and the available distance to adjacent components, the SRT concluded that this potential
seismic interaction is acceptable as is.
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Outli { Outlier Resoluti

The following concerns were identified during the plant walkdowns. Outlier resolutions
are also provided.

1.

o

About a one-inch rattlespace exists between stair structural steel and the top of MCC
R1600S003B. The rattlespace was considered acceptable as-is by the SRT based on
the stair support rigidity, resulting in small seismic displacement, and the estimated
MCC displacement at its top [3.51).

MCCs R1600S00ZA and R1600S00SA are adjacent to modular power units (MPUs)
but are not bolted to the MPUs. Provisions for bolting the MCCs to the MPUs will be
included in Engineering Design Package (EDP) 27108 |3.75) which is scheduled for
implementation by the end of the fifth refueling outage (RFOS).

Rattiespace violations exist between lifting angles atop MCC R1600S003D and a
steel v.ater shield. The gaps are 1/4" and 3/8". A work request (WR No. 0002953621)
was prepared to trim the lifting angles to produce an acceptable gap of about one inch.
Work was completed in October 1995.

Two adjacent vertical sections in MCC R3200S016 were not bolted together. A work
request (WR No. 0002951314) was prepared to bolt the sections together. Work was
completed in July 1995,

A wire-mesh cage, which rests on the RHR building second floor and protects seismic
instrumentation, is in close proximity to MCC R1600S016A. An evaluation |3.76]
was performed which showed that the cage would not slide during the RLE seismic
event and, hence, would not impact the adjacent MCC.

A large air dryer tank, located several feet away from MCC R1600S005C on RB2, is
supported on four small angles anchored to the floor slab with four 3/8-inch wedge
anchors. A search for seismic mounting calculations was unsuccessful. Although the
SRT did not have any MCC operability concerns, it was considered prudent to
provide better seismic restraint for the tank. Therefore, Technical Service Request
number 28,195 [3.99] was initiated recommending the addition of a top tank lateral
support or other appropriate restraints.

3.1.4.9.2.2 Low Voltage Switchgear (LVS)

Equipment Category: 2

Number of items on SSEL: 8

Location PIS No.

AB2 R14008022 R14008023

AB3 R1400S020  R14008021

RHR2 R1400S036  R1400S037  R14008038 R14008039
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Eaui T

A low voltage switchgear assembly consists of individual vertical sections bolted together
through adjoining walls. The term "low voltage" refers to circuits of 600 volts or less, in
this case 480 volts. The Fermi 2 LVSs are manufactured by ITE Gould Corporation. Each
LVS assembly consists of switchgear sections, a transformer section, a voltage regulator
section (four out of the eight units), transition sections, and bus terminal sections. Each of
the switchgear sections is about 7'-6" high, 5'-8" deep, and 1'-6" to 2'-0" wide. A typical
section weighs about 1300 pounds. The assemblies vary in length from about 12 feet to
about 28 feet depending on their function and whether they include regulators. Each
vertical section is a 14-gage or heavier steel sheet metal enclosure welded to a frame of
steel angles or channels. Adjaceni sections are connected by bolting in the front and back
from bottom to top of the units. The section doors are secured in place by knurled bolting
mechanisms at numerous locations along the height and by a locking mechanism near
mid-height. The assembly is plug welded to embedded leveling channels at the base.

Each switchgear section contains a stack of two to four circuw breaker cubicles. The
circuit breaker and other control devices are in a front compartment, and bus connections
for the primary circuits are¢ in the rear compartment. The vertical sections include
ammeters, voltmeters, relays, transformers, disconnect switches, and distribution buses.
The circuit breakers include electric contacts, closing solenoids, tripping devices, fuses
and auxiliary switches.

The low voltage circuit breakers are the horizontally-racked, draw-out type in which they
are mounted on a roller/rail support system that allows them to be discornected from the
primary contacts at the rear and rolled forward out of the compartment for maintenance.
During operation, the circuit breaker clamps to the bus bars at the rear of the assembly.

On top of the vertical switchgear sections is a hoist and trolley structure which is used to
assist in the removal and reinstallation of the individual circuit breaker cubicles.

Eaui Evaluati

All of the low voltage switchgear assemLues were observed and evaluated by the SRT.
One LVS was selected to have a breaker door opened and the breaker rolled out. Based
on the walkdown and review of LVS mounting drawings, the SRT concluded the
following:

1 The LVSs are solidly constructed with a steel angle frame and sheet metal skin
plates. The seismic load path appears adequate to transmit the loads through
the units to the foundation. The cabinets do not appear excessively flexible.

2. All the doors and panel covers are secured by latches or fasteners.

. There are no excessively large cutouts in the lower half of the cabinets.

4. External enclosure weight is judged to be less than 100 pounds per cabinet.

(=N
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5. Internal device mountings appear rugged, are not excessively flexible, and are
securely fastened to the cabinet. The drawers are mechanicaily fastened in the
side-to-side and the front-to-back directions for restraint during seismic
motion. The breaker lateral restraint was verified when the breaker door was
opened and the breaker was rolled out.

Anchorage Evaluation

The low voltage switchgears are plug welded at the base to leveling channels which are
embedded in concrete. The SRT confirmed that the plug welds are per design drawings in
the compartments which were made accessiole for the walkdown. Design Calculation
DC-5634 was prepared to evaluate the adequacy of the anchorage based on the weakest
link identified from the design basis evaluation. The calculation concluded that the
anchorage is able to withstand the RLE loads.

System Interaction Effects

The area around each [ VS was examined by the SRT and with the exceptions of the
outhiers listed below, was free from system interaction concerns. External cables and
conduits connected to the LVS were adequately flexible to accommodate relative
movement. Generally, the LVSs are sufficiently far from adjacent components and
structures to preclude spatial interactions. No potential sources of flooding wee
discovered that could spray or cascade onto sensitive equipment in the LVSs, The LVS
sections are bolted to adjacent sections to preclude their knocking into each other during a
seismic event. A two-inch gap between the trolley rail atop the R1400S021 LVS and a
duct stiffener was considered adequate by the SRT to prevent any interaction between the
switchgear and the duct.

The overhead trolley and hoist chains adjacent to the switchgears on RHR2 have been
evaluated for their potential impact on nearby equipment. As stated in Section 3.1.4.9.2.1,
the chains were found to have no impact on the electrical equipment assemblies in the
arca.

Ouli {Outiss s

The following concerns were identified during the plant walkdowns. Each concern has
been resolved as indicated.

1. Switchgear R1400S022 was inspected internally. The plug welds to the leveling
channels were verified. In some cases, it appeared that Nelson studs were used to
anchor the switchgear instead of plug welds. The Nelson studs were attached to the
embedded channel and welded to the switchgear frame with all around fillet welds.
The studs were cut off above the fillet welds. The SRT concluded that it was an
acceptable alternate to the plug weld.
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2. The trolleys atop each switchgear were not prevented from rolling in the side-to-side
and front-to-back directions during a seismic event. Such movement could cause
impact loading on the LVS which, in turn, could affect the behavior of any sensitive
equipment inside the switchgear. An evaluation, documented in Detroit Edison File
C1-4498 [3.77], was prepared to design seismic restraints for the switchgear trolleys.
Work requests (WR Nos. 0002957668 through 000Z957675) were prepared to install
the seismic restraints on the trolleys for the eight switchgear units.

3. For switchgears R1400S038 and S039, the adjacent switchgear section and regulator
cabinet are not bolted together. The two components will be fastened together as part
of EDP-27108 |3.75], scheduled for completion by the next (fifth) refueling outage
(RFOS).

4. Some of the bolts and bolting mechanisms for the switchgear doors closed were either
stripped or not properly engaged. This condition was evident in switchgears
R1400S038 and R140085039. This could result in excessive vibration to the door-
mounted relays in the switchgear. Work requests (WR Nos. 0002952649 and
000Z952650) were prepared to repair the door fastener bolts. This work is complete.

3.1.4.9.2.3 Medium Voltage Switchgear (MVS)
Equipmert Category: 3
Number of items on SSEL: 8

Location PIS No.

AB2 R1400S001B  R14008001C

ARB3 R1400S001E  R1400S001F

RHR2 R1400S002A R1400S002B R1400S002C R1400S002D

Eaui e

A medium voltage switchgear assembly consists of individual vertical sections bolted
together through adjoining walls. The term "medium voltage" refers to circuits from 2400
volts to 4160 volts. in this case 4160 volts. The Fermi 2 MVSs are manufactured by ITE
Gould Corporation. Eac a MVS consists of metal-clad sections bolted together to form an
assembly. Each of the switchgear sections is about 7'-6" high, 5'-6" deep, and 2'-1" wide.
A typical section weighs about 1300 to 1600 pounds. The assembly length is 8'-4" in the
RHR building and 15'-2" or 19'-6" in the auxiliary building. Each vertical section is a 14-
gage or heavier steel sheet metal enclosure welded to a frame of steel angles or channels.
Adjacent sections are connected by bolting in the front and back from bottom to top of
the units. The section doors are secured in place by knurled bolting mechanisms at
numerous locations along the heigat and by a locking mechanism near mid-height. The
assembly is plug welded to embedded leveling channels at the base.

The vertical sections house electrical switching and fault protection circuit breakers,
control relays, internal transformers, junction boxes, and attached conduit and cables. The
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rear of the section contains a separate compartment for electrical connections. The circuit
breakers are mounted on rollers which allow them to be \vheeled in and out of the
enclosures. The circuit breaker has clamping bus connections at the rear.

Equi Evaluati

All of the medium voltage switchgear assemblies were observed and evaluated by the
SRT. Based on the walkdown and review of MVS mounting drawings, the SRT
concluded the following:

1. The MVSs are solidly constructed with a steel angle frame and sheet metal
skin plates. The seismic load path appears adequate to transmit the loads
through the units to the foundation. The assemblies do not appear excessively
flexible.

2. All the doors and panel covers are secured by latches or fasteners.

There arc no excessively large cutouts in the lower half of the cabinets.

4. Internal device mountings appear rugged, are not excessively flexible, and are
securely fastened to the cabinet. The drawers are mechanically fastened in t'.e
side-to-side and the front-to-back directions for restraint during seismic
motion.

L

A sheet metal box, about 2 feet by 2 feet by 2 feet and weighing approximately 170
pounds, rests on top of each switchgear in the RHR building. The box houses bus
potential transformers. An evaluation [3.51] was performed to determine any effect the
box could have on the qualification of the switchgear. Results of the evaluation
demonstrate that the box has negligible effect on the response of the switchgear and the
switchgear mounting. The connection to the switchgear was also found to be adequate.
Based on its rugged construction, secure mounting to the MVS, and relative light weight,
the SRT concluded that it will withstand the RLE.

Anchorage Evaluation

The medium voltage switchgears are plug welded at the base to leveling channels which
are embedded in concrete. The SRT confirmed that the plug welds are per design
drawings. Design Calculation DC-5634 was prepared to evaluate the adequacy of the
anchorage based on the weakest link identified from the design basis evaluation. The
calculation concluded that the anchorage is able to withstand the RLE loads.

System Interaction Effects

The area around each MVS was examined by the SRT and with the exceptions of the
outliers listed below, was free from system interaction concerns. External cables and
conduits connected to the MVS were adequately flexible to accommodate relative
movement. Generally the MVSs are sufficiently far from adjacent components and
structures to preclude interaction. No potential sources of flooding were discovered that
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could spray or cascade onto sensitive equipment in the MVSs. The MVE sections are
bolted to adjacent sec ions to preclude their knocking into cach ~ther during a seismic

event

I'he overhead trolley and hoist chains adjacent to the switchgears on RHR2 have been
evaluated for their potential impact on nearby equipment. As stated in Section 3.1.4.9.2.1,
the chains were found to have no impact on the electrical equipment assemblies in the

arca

Quthiers and Outlier Resolution

[he following concerns were identified during the plant walkdowns. Each concern has
been resolved as indicated

['he four RHR building switchgear assemblies, PIS Nos, R1400S002A to D, are in
close proximity to adjacent relay panels housing sensitive relays. An cvaluation [3.51}
was performed which showed that ‘he rattlespace is sufficient to preclude interaction
between the adjacent components.

Some of the bolts and bolting mechanisms for the switchgear doors were either
stripped or rot properly engaged. This condition was evident in switchgears
R1400S001B, C and E and R1400S002A through R1400S002D. This could result in
excessive vibration to the door-mounted relays in the switchgear. Work requests (WR
Nos. 0002954328 through 0002954331 and 0002952645 through 000Z2952648) were
prepared to repair the door fastener bolts. This work is complete.

A "Calvert bus" box in close proximity to switchgear R1400S001B was not supported
in accordance with design documents. Two missing mounting bolts from the Unistrut
support were replaced per WR No. 000Z951305.

3.1.49.2.4 Transformers and Regulators
Equipment Category: 4
Number of items on SSEL: 12

Location PIS No.

AB2 R1400S022A R14008023A

AB3 R1400S020A R1400S020B R1400S021A R1400S021B

RHR2  RI1400S036A RI1400S037A R1400S038A R1400S038B R1400S039A
R1400S0398

Lguipment Description

I'he 480V switchgear assemblies have associated bus transformers which step down the
4160V distribution voltage to 480V levels for component power. The four 1500KVA

transformers feed essential equipment in the reactor/auxiliary building and the four,
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750KVA transformers feed equipment in the RHR building. The indoor ventilated-dry
transformers are Type VU-9 manufactured by ITE Gould. The transformer and its
enclosure weigh about 6000 pounds. The enclosure dimensions are about 7'-6" wide, 5'-
8" deep, and 8'-0" tali. The enclosure consists of sheet metal attached to steel angle
framing. Each transformer is bolted to a channel mounting {iaiuw (skid) which, in turn, is
plug-welded to embedded leveling channels. With the exceptions of some units in the
RHR building, each enclosure is bolted to adjacent switchgear sections.

A regulator is an electrical device used to maintain current or voitage. It includes a rotor,
stator, and an operating mechanism. Regulators are components of the Division 2 reactor
building and RHR building switchgear assemblies. The regulators, manufactured by GE,
are dry-type, three-phase, and motor-operated. The regulator assemblies in the auxiliary
building weigh about 6300 pounds, while the ones in the RHR building weigh about 1900
pounds. The regulator enclosures in the AB are about 5'-10" wide, 3'-10" deep, and 4'-11"
tall; those in the RHR building are about 2'-4" wide, 4'-4" deep, and 5'-9" tall. The
regulator is housed in an enclosure consisting of sheet metal siding attached to stecl angle
framing. Each regulator is bolted to a channel mounting frame which, in turn, is welded
to embedded leveling channels. With the exceptions of some units in the RHR building,
each enclosure is bolted to adjacent switchgear sections.

Equi Evaluati

All of the transformers and regulators were walked down and visually inspected, to the
extent possible, by the SRT. Because the equipment is energized, the front enclosure
panels were not removed for personal safety reasons. The SRT was able to look through
louvered or expanded metal sections of the enclosure. One panel on transformer
R14008S037A (RHR building) was removed for inspection. The limited inspection
showed that the equipment is securely attached to the floor leveling channels.

An evaluation [3.78] was performed to determine whether the top of the transformer coils
are adequately restrained to limit relative displacement between the coil assembly and the
surrounding cabinet and to determine the stress levels in the structural components in
various load paths. The evaluation showed that there is adequate clearance between the
transformers and their enclosures to preclude interaction between the components and
that stress levels in the structural components are within allowable values.

Anchorage Evaluation

The transformers and regulators are constructed with a structural mounting assembly at
their base. The SRT ascertained that the welds between the mounting assembly and the
leveling channels are in accordance with design drawings, except for outliers discussed
below. Anchorage Design Calculation DC-5634 was prepared to evaluate the adequacy of
the anchorage based on the weakest link identified from the design basis evaluation. The
calculation concluded that the anchorage is able to withstand the RLE loads.
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Welds for the RHR building regulators were evaluated [3.51] by the SRT. Results of the

evaluation showed that the existing welded attachments to the bases are adequate to
withstand the RLE.

4 I on Eff

The general areas around the transformers and regulators were reviewed by the SRT for
any seismic interaction effects. With the exceptions of the outliers listed below, the SRT
concluded that the areas are free from interaction concerns. External cables and conduits
connected to the equipment are adequately flexible to accommodate relative movement.
Generally the equipment is sufficiently far from adjacent components and structures to
preclude any interaction. No potential sources of flooding were discovered that could
spray or cascade onto sensitiv: equipment. Some of the equipment enclosures are bolted
to adjacent sections to preclude their knocking into each other during a seismic event.

Ouli { Outlier Resolut

The following concerns were identified during the plant walkdowns. Each outlier has
been resolved as indicated.

1. The RHR regulators are not fastened to the adjacent switchgear and transformer
sections on both sides. The adjacent enclosures will be fastened together as part of
EDP-27108, scheduled for completion during RFOS.
The design drawings for RHR building transformers R1400S036A to R1400S039A,
show connection details consisting of fillet welds as well as four plug welds, one near
each corner. The SRT roticed during a field walkdown that these four plug welds are
not installed. Review of the connection calculation shows a large margin between the
design and allowable stress values due to the fillet welds. Therefore, it is concluded
that the attachment of the transformers to their bases has adequate capacity to
withstand the RLE [3.51}.
3. Some door latching bolts on the front and back of units R1400S020A and
R1400S020B required tightening or replacement. This work was completed as part of
Work Request No. 0002954332,

L

3.1.49.2.5 Horizontal Pumps
Equipment Catogory: §
Number of items on SSEL: 21

Location PIS No,

RBSB E5101C001 E5101C004

RB2 P4400C0O01A  P4400C001B

ABSB E4101CO01A  E4101CO0IB  E4101C001C  E4101C003 E4101C005
ABS T4100BOOBA T4100BO0OSA  T4100C040  T4100C041
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Location  PIS No,
RHR1  R3000C001  R3000C002  R3000C003  R3000C004  R3000C009
R3000C010  R3000C011  R3000C012

Eaui Descric

The pumps in this category are in the HPCI, RCIC, EECW, Control Center HVAC, and
EDG systems. They are used for pumping water, oil, and fuel oil. Their motor sizes range
from one to 100 horsepower and copacities from seven to 5000 GPM. Several of the
pumps are driven by steam turbines in the HPCI and RCIC systems. The pump
manufacturers include Bingham, Nash, Crane Deming, Byron Jackson, Delaval Turbine,
Tuthili Pump, Goulds Pump, and Viking.

Equ Evaluati

The SRT walked down and visually inspected all of the pumps in this category, except as
described in the Outlier section below. The screening criteria of EPRI NP-6041 was used
to evaluate the pumps.

Based on the walkdown and review of pump mounting drawings, the SRT concluded the
following:

1. The driver and pump are attached 10 a common, stiff skid (except as discussed in the
Outhier section below).

2. The support structure is adequate to resist lateral loads.

3. There is no concern for excessive nozzle loading resulting from gross pipe motion or
differential displacement and prying about a rigid pipe support.

4. There are no adjacent unsupported or lightly supported in-line components or long
unsupported pipe spans.

The Control Center HVAC chiller oil pumps were considered seismically acceptable by
the SRT based on review of vendor seismic test reports and comparison of test response
spectra with RLE required response spectra.

Evaluati

In general, the pumps rest atop concrete pedestals or pads and are securely anchored with
embedded anchor bolts. In most installations, there is sufficient anchor edge distance and
adequate embedment into the base concrete. Pedestals and pads are doweled into the
concrete floor slabs. Anchor spacing meets minimum requirements. The anchorage
conforms to the design drawings. The nuts are present and apparently tight. The
anchorage appears 1o be rclatively stiff Jesign Calculation DC-5634 was prepared to
evaluate the adequacy of the anchorage based on the weakest link identified from the
design basis evaluation. The calculation concludes that the anchorage is able to withstand
the RLE loads.
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The HPCI and RCIC barometric condenser vacuum pumps are rigidly boited directly to
the condensers. The attachments are adequate to withstand the RLE loads.

System Interaction Effects

The general areas around the pumps were reviewed by the SRT for any seismic
interaction effects. With the exceptions of the outliers listed below, the SRT concluded
that the areas are free from system interaction concerns. Attached lines are adequately
flexible to accommodate relative movement. Generally the pumps are sufficiently far
from adjacent components and structures to preclude any interaction. No potential
sources of flooding were discovered that could spray or cascade onto sensitive
equipment.

Oul { Outlier Resoluti

The following concerns were identified during the plant walkdowns. Each concern has
been resolved as indicated.

1. The SRT discovered two missing bolts which attach the HPCI turbine-driven cil
pump foot to its support springs. The bolts were replaced as part of Work Request No.
000Z951289.

2. A small edge distance (2 1/8") exists between one of the hold-down bolts for fuel oil
transfer pump R3000C004 and the edge of the concrete pedestal. Review of DC-5634
shows an edge distance evaluation for 2 1/4"; however, sufficient margin exists
between allowable and design values to conclude that the 2 1/8" edge distance is
sufficient to preclude side bursting. Therefore, the pump anchorage is sufficient to
withstand the RLE loads.

3. The Control Center HVAC chiller oil pumps are located inside the oil sump. The
pump mounting was considered acceptable based on a review of drawings and the
seismic test report.

3.1.4.9.2.6 Vertical Pumps
Equipment Category: 6
Number of items on SSEL: 16

Location PIS No.

RBSB E1102C002A E1102C002B E1102C002C E1102C002D E5101C003

ABSB  E4101C004

RHRI1 E1151C001A E1151C001B  EN151C001C  E1151C001D  P4500C002A
P4500C002B  R3001C005  R3001C006  R3001C007  R3001C008
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Eaui Descrioti

The pumps in this category are in the RHR, RHRSW, EESW, DGSW, HPCI, and RCIC
systems. The motors are manufactured by GE and Allis-Chalmers and range in size from
3 to 2250 horsepower. Pump capacities range from 35 to 10,000 GPM. The four, 10,000-
GPM RHR pumps are single stage, vertically mounted, centrifugal pumps manufactured
by Byron Jackson. The RHR pumps draw their suction from the water in the torus. The
RHRSW, EESW, and DGSW pumps are deep well pumps in which the pump impeller is
attached to the end of a long vertical shaft extending below the pump base pla.c and
submerged in water. These pumps draw their suction from the RHR reservoir. They are
manufactured by Gould Pumps. The HPCI and RCIC pumps, manufactured by Nash, are
condensate pumps mounted to the barometric condersers. Their function is to remove
water from the condenser vacuum tanks.

Eaui Evaluati

The SRT walked down and visually inspected all of the pumps in this category. The
screening criteria of EPRI NP-6041 was used to evaluate the pumps.

Based on the walkdown and review of pump mounting drawings, the SRT concluded the
following:

1. The base plates are not excessively flexible. The pumps are free of intermediate
flexible bases.

2. The impeller drive shafts are supported within the casing.

3. There is no concern for excessive nozzle loading resulting from gross pipe motion or
differential displacement and prying about a rigid pipe support.

4. There are no adjacent unsupported or lightly supported in-line components or long
unsupported pipe spans.

Anchorage Evaluation

Each RHR pump is welded to a rigid base plate which is securely anchored with
embedded anchor bolts. The other pumps in this categorv are welded to retaining rings
which are, in turn, securely anchored to concrete pedestals. There is generally sufficient
anchor edge distance on pedestals and anchor spacing meets minimum requirements.
Pedestals are doweled into the concrete floor slabs. The anchorage conforms to the design
drawings. The nuts are present and apparently tight. The anchorage appears to be
relatively stiff and free of gaps under the base. Design Calculation DC-5634 was prepared
to evaluate the adequacy of the anchorage based on the weakest link identified from the
design basis evaluation. Anchor edge distance violations were evaluated and accepted in
this calculation. The calculation concludes that the anchorage is able to withstand the
RLE loads.
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The HPCI and RCIC condenser pumps are rigidly bolted directly to the barometric
condensers. The attachments are adequate to withstand the RLE loads.

System Interaction Effects

The general areas around the pumps were reviewed by the SRT for seismic interaction
effects. With the exceptions of the outliers listed below, the SRT concluded that the areas
are free from interaction concerns. Attached lines are adequately flexible to accommodate
relative movement. Generally, the pumps are sufficiently far from adjacent components
and structures to preclude any interaction. No potential sources of flooding were
discovered that could spray or cascade onto sensitive equipment.

Outli { Qutlier Resoluti

The following concern was identified during the plant waikdowns. Each concern has been
resolved as indicated.

The RHR building deep-well pump impellers and casings extend about 40 feet into the
RHR reservoir. The pump PIS numbers are shown above. The shafts are well supported
within the casings; however, there are no additional supports for the impellers and casings
below the baseplates. A finite element analysis [3.79] was performed to evaluate shaft
and casing stresscs and impeller drive shaft deflection. The evaluation showed that the
casings and other pump internals are not overstressed as a result of the seismic margin
earthquake and that the deflection at the ends of the casings would not affect the
operability of the pumps.

3.1.4.9.2.7 Fluid-Operated Valves
Equipment Category: 7

Number of items on SSEL: 281

Location PIS No.

DWB B3100FO14A B3100F014B  T4800F455

DWI B2100FO10A B2100FO10B B2103F022A B2103F022B B2103F022C
B2103F022D B2104FO13E BZ104F013H B2104F013]  B2104F013P
B2104F013R  B21F022A B21F022B B21F022C B21F022D
E1100FOS0A E1100F050B E11F610A E11F610B P4400F245A
P4400F245B  T2300F400A T2300F400B  T2300F400C  T2300F400D
T2300F400E  T2300F400F  T2300F400G  T2300F400H

DW2 T4901F021 T4901F024 T4901F027 T4901F030 T4901F033

RBSB E1100F030A E1100F030B  E1100F030C  E1100F030D  E5100F017
ES100F018 E5150F025 E51F004 ES1F015 ES1F025

RBB C1100F011 C1100F181 E1100F025A E1100F025B E1100F029
T2300F409 T2300F410 T23F409 T23F410 T4800F453
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l . PIS N

RBB T4800F454 T4800F456  T4800F457 T4800F458

RB1 B2100F076A B2100F076B B2103F028A B2103F028B B2103F028C

RB! B2103F028D B21F028A B21F028B B21F028C B21F028D
B3100FO16A B3100F016B C1100F010  C1100F180  C1..160A
C11F160B Cl1F162A Cl1F162B C11F162C Cl11F162D
Cl1F163A Cl1F163B ClIF182A Cl1F182B C11F409A
C11F409B ET100F056A E1100F056B E1100F078 P34F401B
T4901F465 P50F519A PSOF519B

RB2 E1100FO01A EI100F001B E11F412 E11F413 E11F414
E11F415 P4400F125A P4400F125B  P4400F126A P4400F126B
P4400F142A  P4400F142B  P44F400A P44F400B P44F402A
P44F402B P44F403A P44F403B P4500F141A P4500F141B
T4800F451 T4901F468 T5000F455 T5000F456 T50F450
T50F451

ABSB  E4100F020  E4100F026 E4100F028 E4100F050 E4100FC53
E41F035 E41F200 P5000F207A  P5000F207B  P5S000F223A
P5000F223B

ABB P5000F440 P5000F441 P5000F541A P5000F541B  P5000F542A
P5000F542B  F5002D029A  P5002D029B

AB4 T4100F031A T4100F031B  T4100F033A T4100F033B  T4100F035
T4100F038  T4100F041 T4100F042 T41F084A T41F084B
T41F085A T41F132 T41F134 T41F164 T41F183
T41F185 T41F189 T41F191

ABS T4100F039B  T4100F040B  T4100F068A T4100F068B  T4100F069A
T4100F069B  T41F071A T41F071B T41F074A T41F074B
T41F083B T41F086A T41F086B T41F088A T41F089A
T41F103A T41F103B T41F104A T41F104B T41F111A
T41F111B T41F114A T41F114B T41F142 T41F143
T41F144 T41F145 T4100F157A  T4100F157B  T4100F158A
T4100F158B  T4100F159A T4100F159B T4100F160A T4100F 160B
T41F160 T4100F161A T4100F161B  T41F161 T4100F162A
T4100F162B  T41F162 T4100F163A T4100F163B  T41F181
T41F182 T41F187 T41F188 T41F382A T41F382B
T41F384A T41F384B

RHRI1 R3000F035A R3000F035B  R3000F035C R3000F035D R3000F036A
R3000F036B  R3000F036C R3000F036D R3000F096A R3000F096B
R3000F096C  R3000F096D R3000F111A  R3000F111B  R3000F111C
R3000F111D R30FAO4A R30FA04B R30FA04C R30FA04D
R30FAOSA  R30FA05B R30FA05C R30FAO5SD X4103F157
X4103F159  X4103F161 X4103F162  X4103F164  X4103F166
X4103F168  X4103F169

RHR2 X4103F103  X4103F104  X4103F106  X4103F168  X4103F109
X4103F115  X4103F116  X4103F118  X4103F120  X4103F121
X4103F127  X4103F128  X4103F130  X4103F132  X4103F133
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Location PIS No.

RHR2 X4103F139 X4103F140 X4103F142 X4103F144 X4103F145
X4103F149A X4103F149B X4103F149C X4103F149D X4103F150
X4103F151A X4103F151B  X4103F151C  X4103F151D  X4103F152
X4103F153A X4103F153B  X4103F153C  X4103F153D X4103F154
X4103F155A X4103F155B X4103F155C X4103F155D X4103F156

Eauipment Descrintion

This eguipment class includes a wide variety of valve sizes, types, and applications. Most
of the valves are actuated by air and only a few valves are actuated by water. The three
waain types of fluid-operated valves are diaphragm-operated, piston-operated, and
pressure relief valves. In general, a valve in this category functions by means of a
p.essure differential across an internal diaphragm. A return spring controls the actuated
rod or valve stem. The actuated rod position, in turn, controls the valve position. A
solenoid valve controls the air pressure across the diaphragm. A piston-operated valve is
similar to a diaphragm-operated valve except that a piston replaces the diaphragm as the
valve actuator. A pressure relief valve balances confined fluid pressure against a spring
force. Valve assemblies in this category generally include air lines, pneumatic relays,
control solenoids, and conduit.

The Fermi 2 fluid-operated valves in this category include the following types and
manufacturers:

1. Solenoid valves by ASCO, Valcor, Target Rock, Skinner, and Automatic

Valve

Relief valves by Crosby, Fisher, Kunkle, Aquatrol and Pall Pneumatics

Testable check valves by Anchor Valve and Anchor-Darling

MSIVs by Atwood & Morrell

Torus-to-drywell vacuum breakers by GPE Controls and Neles-Jamesbury

Damper actuators by Shan Rod, Powers Regulator, Centerline, and ITT

General Controls

7. Air-operated valves by Rockwell, Target Rock, Copes-Vulcan, Fisher, James-
bury, Poweli and ASCO

8. Regulating valves by Sterling and Johnson Controls and Marotta Scientific
Controls

N A i

The Fermi 2 valves range in size from less than one-inch relief valves to the 26-inch main
steam isolation valves.

Eaui Evalugti
The SRT walked down all of the fluid-operated valves in this category with the exception

of those few which were inaccessible due to interferences or ALARA or operability
considerations. For those valves, extensive drawing and other documentation reviews
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were performed to address configuration caveats and potential spatial interaction issues.
The screening criteria of EPRI NP-6041 was used to evaluate the valves. In a number of
cases, the applicable valve stress reports were reviewed to evaluate the valves for margin
to accommodate the RLE.

Based on the walkdown and documentation review, the SRT concluded the following:

1. In general, the valves are mounted to pipe sizes one-inch or greater. When a valve is
mounted to a small pipe, the pipe in the vicinity of the valve and, in most cases, the
valve actuator are well supported to a common structure to prevent excessive
displacement.

2. In the cases where the valve operator and the pipe are both supported, supports are

braced to a common structure. In other cases, the operator and yoke are supported by

the pipe without any other bracing.

The valve body, bonnet, yoke, and operator supports are not made of cast iron.

4. The distance from the pipe centerline to the top of the valve operator generally meets
the screening criteria of EPRI NP-6041, Figure F-25. In cases where the distance was
greater than the screening values, the valves were individually evaiuated to assure that
they were not overstressed.

w

Rockwell air-operated valves with PIS Numbers B3100F014A and B and B3100F016A
and B are attached to less-than-one-inch diameter piping. For these cases, the valves and
actuators were screened out by the SRT based on their light weights, the fact that the pipe
and actuator are well supported, and a comparison of applicable RLE seismic
accelerations with seismic qualification accelerations.

Solenoid valves B21F022A to D manifolds are mounted to MSIVs B2103F022A to D,
respectively. The manifolds weigh about 100 pounds each and are mounted about 45
inches above the MSIV bonnets with four 1/2-inch mounting bolts. The valves and
manifolds, forming the pneumatic control assemblies, were considered seismically
acceptable by the SRT based on a review of the seismic qualification test report which
shows large margins between the test response spectra and the required response spectra.

S l ion Eff

The general areas around the valves were reviewed by the SRT for seismic interaction
effects. For the few inaccessible valves, the Fermi 2 rattlespace program documentation
and photographs from recent outages were used for seismic interaction screening. If no
documented rattlespace violations were found, the SRT concluded that the valves were
free from interaction concerns. Attached tubing, piping, and conduits were reviewed and
found to have adequate flexibility to accommodate relative movement. Generally the
valves were sufficiently far from adjacent structures, walls, overhead equipment and
distribution systems to preclude any interaction. No potential sources of flooding were
discovered that could spray or cascade onto sensitive equipment.
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yutliers and Outlier Resoluti

The following concerns were identified during the plant walkdowns. Each concern has
been resolved as indicated.

1.

On temperature control valve P44F400A on RB2, the handwheel is about 1/4" below
an insulated pipe. Since any impact between the two components would be absorbed
by the pipe insulation, the SRT judged that such impact would not affect the valve's
function.

The flange on relief valve P4400F125B on RB2 is about 1/2" away from an insulated
vertical pipe. Since any impact between the two components would be absorbed by
the pipe insulation, the SRT judged that such impact would not affect the valve's
function.

The top of valve E1100F078 in the south RHR heat exchanger room is about 1/2"
from a platform steel beam. Based on an evaluation [3.51] by the SRT, the sum of the
displacements of the interacting components is less than the available rattlespace;
therefore, the interaction is acceptable as-is.

. The actuator of valve P5S000F441 in the AB basement is about 1/2" from an adjacent

pipe. The existing rattlespace was found acceptable by the SRT based on the low
anticipated seismic movement of the two components |3.51).

Four damper actuators (PIS Nos. X4103F150, F152, F154, and F156) on the second
floor of the RHR building are located near concrete wall cutouts which were made to
provide clearance for the actuator housing and tubing. The resulting clearances vary
from 1/4" to 1/2". Based on the high natural frequency and relatively rigid mounting
of the actuator, the SRT concluded that impact with the wall is not likely. In the event
that there is some impact, the SRT concluded that the actuators will remain functional
based on their rugged construction, relatively flexible linkage, and no apparent
sensitive parts inside the actuators [3.51].

Eight damper actuators (PIS Nos. X4103F106, F108, F118, F120, F130, F132, F142,
and F144) on the second floor of the RHR building are located near duct supports.
The clearances vary from "none" to about one inch, The relative movement of the
cantilevered portion of the actuator housing will be very small due to the light mass of
the actuator. The SRT concluded that the interaction between the components is
acceptable based on the high seismic accelerations at which the actuator was proof-
tested and remained functional. The high test accelerations would bound loading
resulting from the interaction|3.51).

Solenoid valves B21F028A to D, located in the main steam tunnel, and B21F022A to
D, located in the drywell, were added to the SSEL after the walkdowns for the MSIVs
in these areas. They were inaccessible due to ALARA and plant operating conditions
at the time of their addition to the SSEL. Seismic interaction screening was based on
the prior walkdowns of the inboard and outboard MSIVs and revi-v of the Fermi 2

rattlespace program; no rattlespace violations were identified fo 1S1Vs on which
they are mounted.
Two seismic interaction concerns were identified for valve E41 5 % % in the HPCI

room: (1) the yoke support steel is about 3/8" from the handwhe. . another valve,
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10.

11.

12.

13.

14,

and (2) the valve actuator cover is about 1/2" from the yoke suppont steel for another
valve. The SRT considered these gaps acceptable since the valve and piping are well-
supported and the seismic levels in the AB sub-basement are low [3.51].

Numerous damper switching, regulating and control valves, on the fourth and fifth
floors of the auxiliary building, were not closely examined by the SRT since they
were inaccessible. They were considered acceptable by the SRT based on
examination of similar valves on an accessible damper.

Solenoid valves T41F071A and B on the CCHVAC chiller skids have small electrical
boxes attached to their operators. Based on review of the seismic test report for the
chiller skid mounted components and comparison of fragility test results with the
RLE required response spectra, the SRT considered these configurations acceptable
[3.51).

A loose mounting bolt was found on pressure control valve T41F114B on ABS. Work
request (WR No. 000Z957680) was prepared to tighten the mounting bolt.

A 3/4-inch rattlespace exists between 3/8-inch tubing emanating from the actuator for
torus vacuum breaker valve T2300F409 and adjacent 5/8-inch tubing. An evaluation
[3.33] was performed by the SRT which showed that, although the two components
may interact with each other, the interaction will not result in overstressing the tubing.
A 3/4-inch rattlespace exists between solenoid valve T50F450 and adjacent 3/8-inch
tubing. An evaluation [3.51] was performed by the SRT to show that the two
components will not interact with each other during the RLE.

A search through the Fermi 2 rattlespace program documentation identified a
rattlespace concern for valve P4400F245B. An evaluation was performed to show that
the existing rattlespace is sufficient to prevent interaction between this relief valve
and an adjacent pipe [3.51].

3.1.4.9.2.8 Motor-Operated Valves

Equipment Category: 8

Number of items on SSEL: 89

Location PIS No.

DWB G1154F018  G1154F600  P4400F608 P4400F614 ?4400F616

DWI1 E1150F009 E1150F608 E4150F002 E5150F007 G3352F001
T4901F601

DW2 T4901F602

RBSB E1150F004A EI1150F004B  E1150F004C E1150F004D E1150F006A
E1150F006B E1150F006C E1150F006D E4150F012 E4150F042
E5150F029 E5150F031 ES150F045 ES150F046 E5150F059
GS5100F600  G5100F601 G5100F602  GS100F603  P4400F605A
P4400F605B

RBB E1150F007A E1150F007B E1150F017A E1150F017B  E1150F024A
E1150F024B E1150F028A E1150F028B E1150F611A E1150F611B
E2150F031A E2150F031B  E4150F075 E5150F019 E5150F062
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Location  PIS No,

RBB GS5100F604  G5100F605  G5100F606  GS100F607  P4400F606A
P4400F606B  P4400F607A  P4400F607B

RBI E1150F008 E1150F015A E1150F015B  E1150F048A E1150F048B
E4150F003 E4150F006 E5150F008 E5150F013 G3352F220
P4400F601A  P4400F601B  P4400F603A  P4400F603B

RB2 E1150F068A E1150F068B  G3352F004  P4400F602A  P4400F602B

ABSB  E4150F001 E4150F004 E4150F041 E4150F59

ABB P4400F604

AB3 P4400F613

ABS T41F072A T41F072B T41F073A T41F073B

RHR1 R3000F601 R3000F603  R3000F605  R3000F607

Equi Descriati

A motor-operated valve (MOV) is a valve actuated by an electric motor. Components of
the MOV include a motor operator with a control box, gear box, and drive motor. The
gear box includes the gears which link the valve actuator to the drive motor shaft. Local
controls include a relay for primary circuit actuation and torque and limit switches for
coordinating the drive motor with the valve position. The valve which is actuated by the
motor operator could be of any type, size, or orientation. The motor operators could be
cantilevered above, below, or at the side of the valve.

Most of the MOVs in this category are manufactured by Powell Valve Company with
others by Rockwell-Edwards Valve Company and Anchor-Darling Valve Company. They
are the gate and globe valve types and range in size from 1 1/2" to 24". The only valves
smaller in size are two 3/4-inch valves, manufactured by Trane, which are mounted on
the AB fifth floor CCHVAC chiller skid. The valve actuators are manufactured by
Limitorque and their motors by either Reliance Electric or H. K. Porter. They primarily
serve as isolation valves in various plant systems and locations.

Equi T

The SRT walked down all of the motor-operated valves in this category with the
exception of those few which were inaccessible due to interferences or ALARA
considerations. The screening criteria of EPRI NP-6041 was used to evaluate the valves.

Based on the walkdown and documentation review, the SRT concluded the following:

1. With the exception of the two chiller skid 3/4-inch valves, the valves are mounted to
1 1/2-inch or greater pipe. When a valve is mounted to a small pipe, the pipe in the
vicinity of the valve and, in most cases, the valve actuator are well supported to
prevent excessive displacement. (The SRT looked for cases where large extended
operators were attached to two-inch or smaller piping per the screening criteria of
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EPRI NP-6041, Table 2-4. In all cases, the SRT judged the actuators and piping to be
adequately supported.)

2. In some cases the valve operator and the pipe are both supported by supports braced
to a common structure. In other cases, the operator and yoke are supported by the pipe
without any other bracing.

3. The valve body, bonnet, yoke, and operator support are not made of cast iron.

4. In most cases, the valve weight and eccentricity (i.e., the distance from the pipe
centerline to the top of the motor actuator) conform to the requirements of EPRI NP-
6041, Figure F-26. Cases where the distance and/or the weight were greater than the
screening values were evaluated to assure that the valve and piping were not
overstressed. The evaluations were based on a comparison of the allowable
acceleration values (i.e., qualified accelerations) with the required RLE accelerations.
If necessary, other techniques permitted in EPRI NP-6041 (e.g., "100-40-40" rule,
higher allowable stresses) were employed to screen out the valves.

System Interaction Effects

The general areas around the valves were reviewed by the SRT for seismic interaction
effects. In a few cases where valves were inaccessible due to congestion, the Fermi 2
rattlespace program documentation was used for scismic interaction screening. If no
documented rattlespace violations were found, the SRT concluded that the valves are free
from interaction concerns. Attached tubing, piping, and conduits were reviewed and
found to have adequate flexibility to accemmodate relative movement. Generally the
valves are sufficiently far from adjacent structures, walls, overhead equipment and
distribution systems to preclude any interaction. No potential sources of flooding were
discovered that could spray or cascade onto sensitive equipment.

Jutli { Outlier Resoluti

The following concerns were identified during the plant walkdowns. Each concern has
been resolved as indicated.

1. A block shield wall is in close proximity to valve G3352F220 in the steam tunnel on
the RB first floor. Based on the wall configuration, a block wall bounding calculation
[3.53]. the SRT concluded that the block wall will not fall and encroach upon the
valve,

2. The handwheel on valve Z1150F024B is about 1" from a cable tray. The interacting
components are not in the same plane horizontally. The SRT judged that the
components would no: interact [3.51].

3. The operator on valve G5100F600 near the floor of the torus room is separated by
about 1" from the torus. An evaluation [3.51) by the SRT showed that the sum of the
displacements of the interacting components is less than the available rattlespace.
Therefore, the interaction is acceptable as-is.

4. The actuator de-clutch handle on valve E5150F045 in the RB sub-basement RCIC
quad room is about 3/4" from an electrical box. Based on low seismic accelerations in
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the RB sub-basement and the fact that only the actuator would experience any
significant movement during a seismic event, the SRT judged that the existing
rattlespace is acceptable as-is [3.51)

['he insulation on vaive P4400F602B touches the nameplate on the adjacent EECW
make-up tank P4400A002 on RB2. The SRT concluded that any interaction between
the two components would be absorbed by the insulation and the valve's function
would not be affected [3.51).

A small gap of 3/16" exists between the flange on valve E4150F04] in the AB sub-
basement HPCI room and another valve in a branch line. Because the piping is well
supported next to each valve, the SRT concluded that the existing rattlespace between
the two components is acceptable as-is [3.51]

['he operator weights for valves E1150F048A and E1150F017A and B are greater
than the allowable weight for MOV screening per EPRI NP-6041, Table F-26. To
prescreen the valves, the SRT investigated (1) the system operating logic to determine
when the valves would be required for operability and (2) the duration of the seismic
event. It was determined that the valve would only be required to stroke after, and not
during, the relatively short-duration RLE. Therefore, the seismic and thrust loads are
not coincident and the SRT concluded that the valves could withstand the RLE
without a loss of function [3.51]

A 5/8-inch gap exists between valve E1150F048A position indicator and an adjacent
structural steel platform beam in the south RHR heat exchanger room. An evaluation
[3.51] by the SRT showed that the position indicator rod could impact the steel beam
during a seismic event resulting in a possible bent rod. However, because of the very
large thrust capacity of the valve and the low required thrust, it was concluded that a
small bend in the rod would not have any adverse effect on the valve's ability to open
or close during or after the seismic event

Walkdown of valve E4150F002, located in the drywell, was not possible since it was
added to the SSEL after the drywell was closed for operation. The Fermi 2 rattlespace
program documentation was reviewed to determine whether there are existing
rattlespace violations associated with this valve. None was found. The valve was
screened by the SRT based on a documentation review

Valve E5150F059 in the ABSB RCIC quad room has a 3-inch inlet and a 4-inch
outlet. The average weight and height limits per EPRI NP-6041 were used for valve
screening. Since the valve met the intent of the screening criteria, it was screened by
the SRT |3.57]. The throttie mechanism attached to the valve appeared to be light in
weight, rugged and well supported.

Control Center HVAC chiller guide vane actuator vaives T41F072A and B do not
have the typical MOV configuration. However, the actuator was well supported to the
main chiller unit and the rods and linkages from the actuator to the valves appeared
rugged. In addition, review of the seismic test report showed that the fragility test
response spectra fully envelope the RLE required response spectra. Therefore, the
SRT considered the valves and actuators adequate to withstand the RLE loading
[3.51)

Control Center HVAC chiller compressor flow control valves T41F073A and B do

not have the typical MOV configuration. The actuator is positioned perpendicular to
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the valve stem and controls the valve with short linkages. The actuator weight and
eccentricity are within the earthquake experience database limitations. In addition,
review of the seismic test report showed that the fragility test response spectra fully
envelope the RLE required response spectra. Therefore, the SRT considered the
valves and actuators adequate to withstand the RLE loading [3.51].

3.1.49.29 Fans
Equipment Category: 9
Number of items on SSEL: 26

Locaiion PIS No,

ABS T4100C030  T4100C031

RHR1 X4103C017  X4103C018  X4103C019  X4103C020

RHR2 E1156C001A E1156C00IB  E1156C001C  E1156C001D  X4103C001
X4103C002  X4103C003  X4103C004  X4103C005  X4103C006
X4103C007  X4103C008  X4103C009  X4103C010  X4103C011
X4103C012  X4103C013  X4103C014  X4103C015  X4103C016

Equi Descrioti

Three types of fans are considered in this category; Control Room HVAC return air fans,
RHR mechanical draft cooling tower fans, and RHR building ventilation fans. The return
air fans are centrifugal fans manufactured by Trane, about 85 inches in diameter and
driven by a 25-HP motor. The cooling tower fans are manufactured by the Marley
Company and are 240 inches in diameter, four-bladed and driven by a 150-HP, two-speed
motor. The ventilation fans are three different models manufactured by Buffalo Forge and
ranging in capacity from about 3900 SCFM to 34,000 SCFM. The fans draw mixed air
(i.e., fresh, outside air and recirculated air) into the diesel generator rooms, switchgear
rooms, and pump rooms.

Equi Evaluati

The SRT walked down all of the fans in this equipment category. The screening criteria
of EPRI NP-6041 was used to evaluate the fans. Since the ventilation fans were enclosed
in fan housings, they were not directly observed by the SRT. Also, the SRT was unable to
perform a close visual inspection of the cooling tower fans and their gearboxes and shafts
due to personal safety considerations.

Based on the walkdown and a review of fan mounting drawings, the SRT concluded the
following:

3-80



Seismic Analysis Fermi 2 IPEEE

1. The drive motor and fan are typically connected to a stiff common base. The RHR
cooling tower fans and motors have separate bases and are connected by a drive shaft.
The X41 fans have internal motors.

2. The housings surrounding the fans are stiff and well supported to preclude excessive
distortion of the housings which could cause damage to fan blades.

3. The ventilation fans are mounted on vibration isolators which have seismic stops to
limit lateral movement.

4. Access doors are secured by latches or fasteners.

Anchorage Evaluation

The RHR building ventilation fan units and cooling tower fan units are securely anchored
to concrete pedestals with embedded anchor bolts. The return air fans are mounted to a
rigid steel frame which is anchored to the concrete slab. There is generally sufficient
anchor edge distance on pedestals. Pedestals are doweled into the concrete floor slabs.
Anchor spacing meets minimum requirements. The anchorage conforms to the design
drawings. The nuts are present and apparently tight. The anchorage appears to be
relatively stiff. Design Calculation DC-5634 was prepared to evaluate the adequacy of the
anchorage based oa the weakest link identified from the design basis evaluation. DC-
5634 also evaluates the cooling tower fan gearbox and motor anchorage. The calculation
concludes that the anchorage has adequate capacity to withstand the RLE loads.

System Interaction Effects

The general areas around the fans were reviewed by the SRT for seismic interaction
effects. The SRT concluded that the areas were free from interaction concerns. Attached
lines were adequately flexible to accommodate relative movement. The fans were
typically located away from adjacent components and structures to preclude any
interaction. No potential sources of flooding were discovered that could spray or cascade
onto sensitive equipment.

Outli | Outlier Resoluti
No concerns were identified for the equipment in this category.
3.1.49.2.10 Air Handlers

Equipment Category: 10

Number of items on SSEL: 16

Location PIS No.

RBSB T4100BO18 T4100B019 T4100B021
RRB2 T4100B034 T4100B035

ABSB T4100B022
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Location PIS No,

ABB T4100B029  T4100B030

AB2 T4100B002  T4100B003

AB3 T4100B004  T4100B005  T4100B043  T4100B044
ABS T4100B006  T4100B007

Eaui TR

The air handlers (i.e., room coolers) in this category consist of a sheet metal enclosure on
a steel member frame containing, as a minimum, a fan and heat exchanger or coil.
Centrifugal fans blow air across the coil for heat transfer. The assemblies also include
piping for cooling water, electrical conduits, and instrument lines. The room coolers are
manufactured by Porter, Cryenco, CTI Nuclear, Trane, and Philips. They are driven by
motors which vary in size from five to 40 HP. The Control Center HVAC supply air fan
units are supported by a steel frame and have additional internal components, including
filters, air mixing boxes, and dampers.

Equi Evaluati

The SRT walked down ali of the air handlers in this category. The screening criteria of
EPRI NP-6041 was used to evaluate the units. The SRT was unable to perform a close
visual inspection of the Controi Room air handlers and related internal components due to
their inaccessibility and for personal safety considerations.

Based on the walkdown and a review of air handler mounting drawings, the SRT
concluded the following:

1. The drive motors are firmly connected to the outside of the fan housings.

Enclosures surrounding the units are stiff and well supported to preclude excessive
distortion of the enclosures which could cause damage to fan blades.

Access doors are secured by latches or tasteners.

Internal devices are securely mounted and appear seismicailv adequate.

The gravity air dampers included with the dampers are securely mounted either in
ducts or concrete openings. The dampers appear to be seismically rugged units.

Anchorage Evaluation

The air handlers, with the exception of the supply air fans, are anchored to the concrete
floor slabs or pads with wedge anchors. Three of the air handler units are suspended from
floor slabs. The supply air fans are mounted to a rigid steel frame which is anchored to
the concrete slab with wedge anchors. Anchor spacing meets minimum requirements. The
anchorage conforms to the design drawings. The nuts are present and apparently tight.
The anchorage appears to be relatively stiff. Design Calculation DC-5634 was prepared to
evaluate the adequacy of the anchorage based on the weakest link identitied from the

2
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design basis evaluation. The calculation concludes that the anchorage is able to withstand
the RLE loads.

System Interaction Effects

The general areas around the air handlers were reviewed by the SRT for seismic
interaction effects. The SRT conclu~d that the areas are free from interaction concerns.
Attached lines are adequately flexible to accommodate relative movement. The air
handlers are typically located away from adjacent components and structures to preclude
any interaction. No potential sources of flooding were discovered that could spray or
cascade onto sensitive equipment.

Suli { Outlicr Resoluts

The following conceins were identified during the plant walkdowns. Each concern has
been resolved as indicated.

1. Four room coolers (PIS Nos. T4100B002 through T4100B005) are mounted on C6

channels which are flexible in the direction perpendicular to the web. An evaluation

|3.51] showed that the channels are not overstressed and are able to withstand the

RLE loading.

The C6 channels from item 1 above are anchored to the concrete pads with wedge

anchors. However, shim packs as high as 1 1/2 inches are underneath the channels.

Such a configuration would tend to cause bending stresses in the anchors in addition

to the normal tension and shear stresses. An evaluation [3.51] showed that the anchors

are not overstressed as a result of the RLE loading and are adequate to support the air
handler units.

3. On air handler T1100B018, the top of some wedge anchors were obscured by
caulking material. Work Request 0002951277 was prepared to remove the caulking
material so that the anchors could be observed. The wedge anchors were found to be
properly installed.

)

3.1.4.9.2.11 Chillers
Equipment Category: 11
Number of items on SSEL: 2

Location PIS No.
ABS T4100B008 T4100B009

Equi Do

These chiller units condense and evaporate refrigerants in order to provide cold air for the
Control Center HVAC air handling units. The 100-ton capacity units are manufactured by
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Tranz. The skid-mounted units include a cylindrical condenser and evaporator stacked on
top of each other, a compressor, a 130-HP compressor motor, valve actuators, a purge
compressor and motor, and purge and oil heaters. The components are bolted to a steel
skid which, in turn, is anchored to a concrete pad. Attachments to the chiller include
piping for routing the refrigerant and chilled water, electrical conduits, and
instrumentation and control lines. The units are supported vertically on vibration
isolators, which eliminate vibrations from being transferred to the floor slab, and
horizontally by snubbers.

Equi Evaluati

The SRT walked down the two chillers and related equipment in this category. The
screening criteria of EPRI NP-6041 was used to evaluate the units. Based on the
walkdown and review of chiller mounting drawings, the SRT concluded the following:

1. The motor and compressor are attached to concrete pads which are doweled into the
common concrete floor slab.

2. Lateral load is adequately resisted by snubbers which are mounted to the concrete
pads and are connected to the metal frame.

3. The units are mounted on vibration isolators; however, lateral load is resisted by the
snubbers, not the isolators.

4. There is no concern for excessive nozzle loading resulting from gross pipe motion or
differential displacement and prying about a rigid pipe support.

5. There are no adjacent, massive, unsupported or lightly supported in-line components
or long unsupported pipe spans.

6. For the horizontal condenser mounted above the evaporator, the saddle supports are
adequate for horizontal loads. Saddles are welded all around to the evaporator and
condenser and are stiffened in the direction of weak axis bending.

7. Pipe connections to the evaporator and condenser are welded, not threaded.

An evaluation [3.51] was performed for numerous equipment attached to and supplied
with the CCHVAC chiller skids to demonstrate that they can be qualified for the RLE.
The evaluation included a comparison of the fragility test response spectra to the RLE
required response spectra. The comparison showed that the TRS fully envelope the RLE
at all frequency ranges. Therefore, the CCHVAC components are qualified for the RLE
seismic loads.

Anchorage Evaluation

The chillers and related equipment are anchored to the concrete pads with embedded
anchors. Anchor spacing meets minimum requirements. The anchorage conforms to the
design drawings. The nuts are present and apparently tight. There are no apparent gaps
under the equipment bases. The anchorage appears to be relatively stiff. Anchorage
Design Calculation DC-5634 was prepared to evaluate the adequacy of the anchorage
based on the weakest link identified from the design basis anchorage evaluation. The
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Equi Evaluat

The SRT walked down all of the air compressors in this category. The screening criteria
of EPRI NP-6041 was used to evaluate the units. Based on the walkdown and review of
air compressor mounting drawings, the SRT concluded the following:

1. The motor and compressor are rigidly connected to a common concrete mounting
pad.

2. There is no concern for excessive nozzle loading resulting from gross pipe motion or
differential displacement and prying about a rigid pipe support.

3. There are no adjacent, massive, unsupported or lightly supported in-line components

or long unsupported pipe spans.
4. The units are not mounted on vibration isolators.

tau Bad

Each air compressor is securely anchored with embedded (cast-in-place) bolts. There is
sufficient anchor edge distance on pads. Pads are doweled into the concrete floor slabs.
Anchor spacing meets minimum requirements. The anchorage conforms to the design
drawings. The nuts are present and apparently tight. The anchorage appears to be
relatively stiff. Design Calculation DC-5634 was prepared to evaluate the adequacy of the
anchorage based on the weakest link identified from the design basis evaluation. The
calculation concludes that the anchorage is able to withstand the RLE loads.

System Interaction Effects

The general areas around the air compressors were reviewed by the SRT for seismic
interaction effects. The SRT concluded that the areas are free from interaction concerns.
Attached lines are adequately flexible to accommodate relative movement. Soft targets
are free from impact from nearby equipment or structures. The air compressors are
sufficiently far from adjacent components and structures to preclude any interaction. No
potential sources of flooding were discovered that could spray or cascade onto sensitive

equipment.

Outli { Outlier Resaluti

There were no concerns associated with the equipment in this category.
3.1.4.9.2.13 Motor Generators

Equipment Category: 13

Number of items on SSEL: None
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calculation concludes that the anchorage has adequate capacity to withstand the RLE
loads.

System Interaction Effects

The general areas around the chillers were reviewed by the SRT for seismic interaction
effects. The SRT concluded that the areas are free from interaction concerns. Attached
lines are adequately flexible to accommodate relative movement. The chillers are
typically located away from adjacent components and structures to preclude any
interaction. No potential sources of flooding were discovered that ccald spray or cascade
onto sensitive equipment.

utli { Outlier Resoluti

The following concern was identified during the plant walkdown. This concern has been
resolved as indicated.

The T41 current transformers (CTs) are located inside chiller motor junction boxes. The
components were not observed by the SRT because opening one of the boxes would
render that Control Center HVAC division inoperable. Four mounting bolts (apparently
for the CTs) were observed underneath and extending through each box. One of the nuts
was not tightened on one of the bolts. A work request (WR No. 000Z957682) was
prepared to tighten the nut.

3.1.4.9.2.12 Air Compressors
Equipment Category: 12
Number of items on SSEL: 6

Location  PIS No.
ABB P5002D001 P5002D002
RHR1 R3000D001 R3000D002 R3000D003 R3000D004

Equi Descriot

The function of each air compressor is to maintain the proper air pressure in the air
accumulator tanks for their respective systems (NIAS and EDG Air Start). The NIAS air
compressor is a single cylinder, single stage, reciprocating piston type manufactured by
Joy, Model WGOL-9. It is powered by a 30-HP motor. The EDG air compressor is the
same type, manufactured by Quincy, Model 325-103, and powered by a 5-HP motor. The
compressors are mounted on concrete pads and are anchored to the concrete with
embedded anchors.
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3.1.4.9.2.14 Distribution Panels
Equipment Category: 14
Number of items on SSEL: 20

Location PIS No.

RBB H21P561 H21P562

RBI H21P560

RB2 H21P559

AB2 H11P900 HI1P901 H11P902 H11P903 R3200S061A
R32008061B  R32008062  R3200S064A R3200S064B

AB3 R32008026  R32008G27  R32008065

ABS H21P557 H21P558

RHR2 R3200S063 R3200S066

Equi S

The distribution panels in this category are the panelboard type, which include buses,
switches, and automatic protective devices. Their primary function is to distribute low
voltage electrical power from a main circuit to a branch circuit and to provide overcurrent
protection. The panels, Model QMB manufactured by Square D, are wall-mounted, steel
cabinets accessible only from the front. The overall dimensions and weights of three
typical panel sizes are: 2'-7" wide by 4'-8" high by 11" deep; 430 pounds; 2'-7" by 3'-8"
by 1'-3"; 385 pounds; and 3'-2" by 5'-8" by 1'-7", 850 pounds.

Ecui Evaluati

The SRT walked down all of the distribution panels in this category. The screening
criteria of EPRI NP-6041 was used to evaluate the units. Based on the walkdown and a
review of distribution panel documentation, the SRT concluded the following:

1. Internal device mountings, when visible, were not excessively flexible, appeared
seismically rugged, and were properly attached to the cabinet. However, most of the
internal equipment was not visible because it was behind an internal wall or panel
which prevented observation of the equipment.

The panels were in accordance with NEMA Type 4 specifications.

The doors were secured with latches or fasteners.

The panels were mounted on concrete walls.

B

L Evaluati
The panels are mounted to walls by one of two methods: (1) attached directly to the wall

with wedge or self-drilling anchors, or (2) bolted to Unistrut members which, in turn, are
wedge anchored to the wall. Anchor spacing meets minimum requirements. The
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anchorage conforms to the design drawings. The nuts are present and apparently tight.
The anchorage appears to be relatively stiff. Design Calculation DC-5634 was prepared to
evaluate the adequacy of the anchorage based on the weakest link identified from the
design basis evaluation. The calculation concludes that the anchorage has adequate
capacity to withstand the RLE loads. (See Outlier section below.)

g I ion Eff

The general areas around the distribution panels were reviewed by the SRT for seismic
interaction effects. The SRT concluded that the areas are free from interaction concerns.
Attached lines are adequately flexible to accommodate relative movement. The
distribution panels are sufficiently far from adjacent components and structures to
preclude any interaction. There is no potential collapse of adjacent structures or
equipment. No potential sources of flooding were discovered that could spray or cascade
onto sensitive equipment.

Outli | Qutlier Resoluti

The following concerns were identified during field walkdowns and review of DC-5634.
Each outlier has been resolved as indicated.

1. The pre-screening anchorage evaluation for panel R32008062 assumed that the
anchorage consisted of six 1/2" diameter Phillips wedge anchors. However, based on
field observations six 3/8" diameter Phillips self-drilling anchors were used. Further
evaluation [3.51] by the SRT showed that the self-drilling anchors have adequate
capacity for the RLE.

2. The attachment brackets for some of the panels are Z-shaped instead of angle shaped
as shown on the design drawings. Technical Service Request (TSR)-27874 was
initiated to revise the appropriate drawings to reflect the as-built condition. The Z-
brackets were judged adequate by the SRT.

3. The nut on one wedge anchor was missing for panel H21P561. A work request (WR
No. 0007955432) was prepared to replace the nut.

3.1.4.9.2.15 Batteries and Racks
Equipment Category: 15
Number of items on SSEL: 2

Location PIS No.
AB3 R32008003 R32008004
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Equipment Description (See Figure 3-25)

The batteries in this category are the lead-calcium type, Model KC-17 manufactured by C
& D Battery Company. Each 250 VDC battery consists of 120 individual nominal two-
volt cells arranged in series and connected with bolted, lead-plated copper connectors.
The individual cells, weighing about 140 pounds each, are arranged on multi-rowed
racks, all at the same level. There are two battery rooms (one per division), two parallel
rack assemblies per division, four individual racks per assembly, and 15 batteries per
rack. Each rack assembly consists of four racks arranged in a two by two matrix
configuration. Each rack is about 11'-6" long, 1'-6" wide, and 1'-10" high. The steel racks
are made from welded angle and channel sections, with diagonal bracing bars. The
batteries are supported at mid-height by bars running the length of the racks to prevent
overturning.

pach Evaluati

The SRT walked down all of the batteries and racks in this category. The screening
criteria of EPR]I NP-6041 was used to evaluate the units. Based on the walkdown and a
review of battery rack mounting drawings, the SRT concluded the following:

1. Battery plates are of the lead-calcium type.

2. Batteries are restrained in all horizontal directions by side rails and shims at the ends
of the racks.

3. Spacers between the batteries are made from soft, open-cell foam and fill most of the
space between the batteries. This type of foam spacer is listed as a caveat in EPRI
NP-6041 and is discussed further in the Outlier section below.

4. Side rails are adequately strong and stiff.

§. The lateral load resistance system of the racks is adequate to support the batteries
during a RLE.

6. There is adequate space between adjacent racks to preclude impact.

Anchorage Evaluation

The battery racks are attached to the floor slab with threaded studs which anchor a small
sole plate at the end of each leg to an embedded Gateway insert. Each rack has ten such
attachment points. Each sole plate rests atop about a one-inch thick grout pad at each leg
location. The anchorage conforms to the design drawings. The nuts are present and
appear tight. The anchorage appears to be relatively stiff. Design Calculation DC-5634
was prepared to evaluate the adequacy of the anchorage based on the weakest link
identified from the design basis evaluation. The calculation concludes that the anchorage
has adequate capacity to withstand the RLE loads.
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System Interaction Effects

The general areas around the batteries and racks were reviewed by the SRT for seismic
interaction effects. The SRT concluded that the areas are free from interaction concerns.
Attached cables and conduits have adequate flexibility to accommodate relative
movement. The batteries and racks are sufficiently far from adjacent components and
structures to preclude any interaction. There is no potential for collapse of adjacent
structures or equipment. No potential sources of flooding were discovered that could
spray or cascade onto the batteries.

Oul { Outlier Resoluti

The use of soft, open-cell foam spacers between the individual batteries is listed as a
caveat in EPRI NP-6041 based on the concern that the batteries may impact each other
during a seismic event if the spacers do not provide adequate protection. Based on the
satisfactory use of the same type foam spacers in vendor seismic testing and the fact that
the test response spectra envelope the Fermi 2 RLE required response spectra at pertinent
frequencies, the SRT concluded that the spacers would not adversely affect the batteries'
function and that the batteries could withstand RLE loads [3.51].

3.1.4.9.2.16 Battery Chargers
Equipment Category: 16
Number of items on SSEL: 6

Location PIS No.
AB3 R3200S020A R3200S020B R3200S020C R3200S021A R3200S021B
R32008021C

Equi Descriot

The battery chargers in this category are manufactured by C & D Battery company and
consist of a floor-mounted cabinet made from sheet metal over a steel angle frame. The
cabinets contain an instrument panel with push-button switch assembly, voltmeter, circuit
breaker, timer, and ammeter; as well as relays, transformers, rectifiers, resistors, fuses,
timer, and bus bar. The purpose of the battery charger is to convert AC power to DC
power to keep the batteries in the fully charged condition. Each cabinet measures 2'-4"
wide, 4'-10" high, and 1'-8" deep and weighs about 600 pounds.

Eaui Evaluat
The SRT walked down all of the battery chargers in this category. The screening criteria

of EPRI NP-6041 was used to evaluate the units. Based on the walkdown and a review of
battery charger mounting drawings, the SRT concluded the following:
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The battery chargers are solid state devices.

The transformers are near the base and securely attached to the cabinet.

The load path is adequate to transmit loads from the cabinet to the foundation.
The base mounting channels are adequate to resist lateral forces.

The doors are secured by latches or fasteners.

Anchorage Evaluation

bl ol

The battery chargers are attached to the floor slab with a combination of anchor bolts,
attached to embedded Gateway inserts, and concrete wedge anchors. Each charger has
four such attachment points, one near each corner. There are no edge distance or spacing
violations for the anchors. The anchorage conforms to the design drawings. The nuts are
present and appear tight. There are some gaps under the bolted base channel; however, all
gaps are less than 1/4". The anchorage appears to be relatively stiff. Design Calculation
DC-5634 was prepared to evaluate the adequacy of the anchorage based on the weakest
link identified from the design basis evaluation. The calculation concludes that the
anchorage has adequate capacity to withstand the RLE loads.

P ion Eff

The general areas around the battery chargers were reviewed by the SRT for seismic
interaction effects. The SRT concluded that the areas are free from interaction concerns,
except as noted in the outlier section below. Attached cables and conduits have adequate
flexibility to accommodate relative movement. The battery chargers are sufficiently far
from adjacent components and structures to preclude any interaction. There is no
potential for collapse of adjacent structures or equipment. No potential sources of
flooding were discovered that could spray or cascade onto the battery chargers.

Ouili { Outlier Resoluti

The following concerns were identified during the plant walkdowns. Each concern has
been resolved as indicated.

1. There is a gap of approximately 1 3/4" between a card reader and unit R3200C021C.
The card reader is very flexible but is light in weight. The SRT judged that the
potential interaction between the two components is not a concern because of the
relatively large gap and the light weight of the card reader [3.51].

2. Small gaps exist under portions of mounting channels for battery chargers
R3200S021A and R3200S021B. The gaps extend from near the anchor to the edge of
the channel. The SRT concluded that the small gaps would not have a significant
effect on the load transfer path into the foundation [3.51].
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3.1.4.9.2.17 Engine Generators
Equipment Category: 17
Number of items on SSEL: 4

Location PIS No,
RHR1 R3001S001 R3001S002 R3001S003 R3001S004

Equi N

There are four emergency diesel generators at Fermi 2. The EDGs are housed in the
reinforced concrete RHR building to afford protection from floods, tornado winds, and
tornado-generated missiles. Each unit is housed in a separate room for fire protection
purposes. The EDGs provide emergency AC power in the event of loss of off-site power.
The EDGs are Fairbanks-Morse turbo-charged diesel generator units, two per division.
Each engine has 12 cylinders, 24 opposed pistons, dual crankshafts, and is rated 3967 HP
at 900 RPM. Each EDG is provided with a 4160 VAC, three-phase, 60 Hz generator. The
generator's rotor is driven by the engine. The engine and generator are mounted o a
common skid.

Each EDG is provided with the following subsystems to provide independence from the
other units: starting air, fuel oil, governor, lube oil, air intake and exhaust, air cooler
coolant, jacket coolant, and diesel generator service water.

Numerous peripheral equipment, as follows, was also evaluated during the EDG
walkdowns: temperature control valves R3000F012A to D and R3000F123A to D; float
lube oil regulators R3000F109A to D; signal generators R3IONA17A to D; lube oil
crankcase pressure switches R3ONAOSA to D, R30NAO9A to D, R30NAI0OA to D,
R30NA11A to D, R30NA12A to D, and R30NA13A to D.

Eaui Evaluati

The SRT walked down all of the EDGs in this category. The screening criteria of EPRI
NP-6041 was used to evaluate the units. Based on the walkdown and a review of EDG
mounting drawings, the SRT concluded the following:

1. The engine and generator are mounted to a common stiff skid.

2. The lateral load resistance system is adequate.

3. There is little or no potential for relative motion between the EDGs and non-flexible
interconnecting fuel, lube oil, and water cooling lines.

4. Appurtenances are supported with stiff members.

5. There are no weak seismic links for attachments to the EDGs or skids.
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6. The engine gauge panels are mounted at the side of the EDG skids on vibration
isolators. See Item 12 in Section 3.1.4.9.2.21 for a discussion of a panel anchorage

concem
Anchorage Evaluation

Each EDG is attached to a steel skid which, in turn, is secured to the concrete slab with
16 embedded anchor bolts. There are no edge distance or spacing violations for the
anchors. The anchorage conforms to the design drawings. The nuts are present and appear
tight. The anchorage appears to be relatively stiff without excessive prying action. The
SRT evaluated the anchor bolts for the RLE. Review of the design basis qualification
report for the bolts showed that a large margin exists between the design and allowable
stresses. Based on the large margin, the SRT concluded that the anchor bolts have
adequate capacity to withstand the RLE.

I'he general areas around the EDGs were reviewed by the SRT for seismic interaction
effects. The SRT concluded that the areas are free from interaction concerns. Attached
tubing and conduits have adequate flexibility to accommodate relative movement. Soft
targets on the EDGs are free from impact from nearby equipment or structures. The
EDGs are sufficiently far from adjacent components and structures to preclude any
interaction. There is no potential for collapse of adjacent structures or equipment. No

potential sources of flooding were discovered that could spray or cascade onto the EDGs.

Ihere are no concerns associated with the equipment in this category. Concerns
associated with appurtenances mounted on the diesel generator skids are described in
their pertinent sections

3.1.4.9.2.18 Automatic Transfer Switches

Equipment Category: 18

Number of items on SSEL: None

3.1.4.9.2.19 Instrument Racks

Equipment Category: 19

Number of items on SSEL: 50

Location PIS No.
DWI B21P402E B21P402H B21P402) B21P402P B21P402R
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Location PIS No,

RBSB H21P017 H21P485 H21P614A H21P614B

RBB H21P006 H21P016 H21P018 H21P021 H21P022
H21P034 H21P036 H21P037 H21P038 H21P548

RBI C11P401 H21P009 H21P010 H21P035 H21P423A
H21P423B H21P474 H21P475 H21P631A H21P631B
T49P400A

RB2 H21P004 H21P005 H21P595A H21P595B T49P400B

ABSB H21P014 H21P420 H21P428

ABB H21P501A H21P501B P50P401A P50P401B

ABS H21P572 H21P573 LM-24* LM-25*

RHRI1 R30P405A R30P405B R30P405C R30P405D

* These tube stands support instruments T41NO59A and B and do not have a unique
PIS number.

Equ R

The instrument racks in this category typically consist of steel frames which provide
mounting structures for local controls and instrumentation. The instrument racks consist
of steel members, usually angles, channels, pipe, or Unistrut, bolted or welded together to
form a frame. The floor-mounted instrument racks range in height from about four feet
for a pipe or tube stand to c.gnt feet for a regular frame rack. Width varies from three to
ten feet depending on the number of instruments mounted on the rack. Some frame racks
are supported in the front-to-back direction by inclined structural members. Wall-
mounted instrument racks are smaller than the floor-mounted racks and generally consist
of a steel plate mounted to embedded Uristrut members. Most of the racks at Fermi 2 are
manufactured or supplied by GE and York, or fabricated by Detroit Edison. Instruments
are either attached directly to the frame or to mounting plates which, in turn, are attached
to the frame. Typical instruments mounted to instrument racks include pressure switches,
transmitters, gauges, recorders, switches, manifold valves, and solenoid valves. Other
attachments include tubing, conduits, wiring, and junction boxes.

Equi Evaluati

The SRT walked down all of the instrument racks in this category. The screening criteria
of EPRI NP-6041 was used to evaluate the units. Based on the walkdown and review of
instrument rack mounting drawings, the SRT concluded the following:

1. The instruments and mounting plates attached to the racks are not excessively flexible
and appear seismically rugged and properly attached to the rack.

2. The instrument racks are able to adequately resist lateral loads. The frame members
are properly connected to each other and the rack is properly connected to the floor or
wall.
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I Evaluati

The instrument racks are attached to the floor slabs and walls with a combination of
concrete expansion anchors and/or welds to embedded plates. There are no edge distance
or spacing violations for the anchors. The anchorage conforms to the design drawings.
The nuts are present and appear tight. Some gaps were noted under the bolted base
channels but in all cases are less than 1/4". The anchorage appears to be relatively stiff.
Design Calculation DC-5634 was prepared to evaluate the adequacy of the anchorage
based on the weakest link identified from the design basis evaluation. The calculation
concludes that the anchorage has adequate capacity to withstand the RLE loads.

g [ ion Eff

The general areas around the instrument racks were reviewed by the SRT for seismic
interaction effects. The SRT concluded that the areas are free from interaction concerns,
except as described in the outlier section below. Attached tubing and conduits have
adequate flexibility 1o accommodate relative movement. Soft targets on the instrument
racks are free from impact from nearby equipment or structures. The instrument racks are
sufficiently far from adjacent components and structures to preclude any interaction.
There is no potential for collapse of adjacent structures or equipment. No pntential
sources of flooding were discovered that could spray or cascade onto the instrument
racks.

Jutli { Outlier Resoluti

The following concerns were identified during the plant walkdowns. Each concern has
been resolved as indicated.

1. For drywell instrument racks B21P402E, H, J, P, and R, certain welded connections
could not be visually verified during the walkdown due to physical obstructions. The
SRT performed a tug test on the racks and they appeared very sturdy. Based on the
field walkdown and the analytical evaluation [3.51], the SRT concluded that the
instrument rack connections have adequate capacity to withstand the RLE.

2. Some mounting hardware on rack H21P017 was either missing or loose. A work
request (WR No. 0007951276) was prepared and the hardware was tightened or
replaced. Work was completed in June 1995.

3. Some mounting hardware on rack H21P021 was either missing or loose. A work
request (WR No. 000Z7948669) was prepared and the hardware was tightened or
replaced. Work was completed in December 1994,

4. Wedge anchor spacing violations were noted between anchors for racks H21P021 and
H21P036. The violations were addressed in DC-5634 and found acceptable.

5. For racks H21P034 and H21P038, the mounting anchors are 3/8". However, the
mounting was qualified for the RLE in DC-5634 assuming 1/2" anchors. An
evaluation [3.51] was performed by the SRT based on a comparison of these racks
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with similar racks. The SRT concluded that the anchors have adequate capacity to
withstand the RLE. A drawing update has 2lso been initiated to reflect the as-built
conditions.

. Fluorescent light fixtures above racks H21P474 and T49P400A were not supported
with redundant safety cables or chains, which are required by specification. The
cables prevent the fixtures from falling if the main support should fail during a
seismic event. A work request (WR No. 0002947544) was prepared and redundant
cables were installed.

. A 1/4-inch rattlespace exists between rack H21P501B and a conduit support Unistrut
member in the rack side-to-side direction. No sensitive relays are mounted on the
rack. Based on the rack rigiditv and the low seismic acceleration values which the
rack may experience due to its basement level location, the SRT concluded that the
existing rattlespace between the two components was acceptable [3.51).

. A 1/8-inch vertical gap exists between a tube above rack H21P501B and a pipe
support member. Based on the low seismic accelerations in the auxiliary building
basement and the rigidity of the support, the SRT concluded that the existing
rattlespace between the two components was acceptable [3.51].

3.1.4.9.2.20 Local Instruments/Temperature Sensors

Equipment Category: 20

Number of items on SSEL: 38

Location PIS No.

RBSB E4IN062B E4I1N062D ESINO23A ESINO023B T23NO10A
T23N0O10B

RB2 P44N401 A P4N401B

ABSB E41K400 E41NO30A E4INO30B E41N203

AB2 T4INO61A T4INO61B T4INO62A T4INO62B

AB3 T4INO63A T4INO63B T4INO65SA T4INO65B T41NO66A
T4INO66B

AB4 T4INO67A T4INO67B

ABS T4INO6BA T4INO68B T4INI117A T4IN117B

RHR1 X41NOSSA X41NO5S8B

RHR2 X4INOS6A X41N0568B X41INOS6C X41NOS6D X41INOSTA
X4'N0O57B X411'057C X41NOS7D

The equipment in this category includes both thermocouples and resistance temperature
detectors (RTD)s) that measure fluid and air temperatures. They are mounted within
piping by means of a thermowell, which is a permanently mounted tube within the pipe,
as well as on concrete surfaces by means of mounting brackets. The thermocouple probes
consist of two dissimilar metal wires in a protective sleeve which produce a voltage
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output proportional to the temperature difference. The RTD operation is based on
variation in electrical resistance with temperature. The Fermi 2 temperature sensors are
manufactured by Pyco, United Electric Controls, and Powers Regulator Company. The
T41 sensors are wall-mounted thermostats. The X41 temperature detecters are welded to
Unistrut members which are anchored to concrete walls.

The local instruments include indicator switches by Barton, temperature transmitters by
Powers Regulator, leve! transmitters by Gould Pumps, and pneumatic pressure controllers
by Fisher Controls. They are mounted to Unistrut members which are anchored to
concrete walls.

Eaui Evaluat

The SRT walked down all of the local instruments/temperature sensors in this category.
The screening criteria of EPRI NP-6041 was used to evaluate the units. Based on the
walkdown and review of instrument rack mounting details, the SRT concluded the
following:

I. The sensors are rigidly and securely mounted either in the "hotwells", with mounting
brackets, or with concrete anchors.

2. There is no concern for excessive differential displacement between connection head
and temperature sensor mountings.

3. The local instruments are securely mounted to Unistrut members which are, in turn,
mounted to concrete walls with concrete anchors.

Anchorage Evaluation

The local instruments and air temperature thermocouples are attached to concrete surfaces
with expansion anchors. There are no edge distonce or spacing violations for the anchors.
The nuts are present and appear tight. The anchorage appears to be relatively stiff. In
many cases, the component was tug tested. The SRT concluded that the local instrument
and temperature sensor mounting and anchorage have adequate capacity to withstand the
RLE.

System Interaction Effects

The general areas around the local instruments and temperature sensors were reviewed by
the SRT for seismic interaction effects. The SRT concluded that the areas are free from
interaction concerns. Attached wire and cabling have adequate flexibility to accommodate
relative movement. Soft targets on the sensors are free from impact from nearby
equipment or structures. The instruments and sensors are sufficiently far from adjacent
components and structures to preclude any interaction except as noted in the outliers
section. There is no potential for collapse of adjacent structures or equipment. No
potential sources of flooding were discovered that could spray or cascade onto the
Instruments or sensors.
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Outli { Outlier Resoluts
Only one concern was identified during plant walkdowns. Level transmitter E41N062D is
about 1/16-inch from a wail-mounted Unistrut member. The SRT judged that there is not
an interaction concern because of the secure and stiff mounting arrangement of the
transmitter and mounting bracket.

3.1.4.9.2.21 Control and Instrumentation Cabinets

Equipment Category: 21

Number of items on SSEL: 83

Location PIS No,

RBI G51P400A G51P400B

ABB P50P402A P50P402B

AB2 H11P609 HI11P611 H11P612 H11P613 H11P614
H11P617 H11P618 H11P620 H11P621 H11P622
H11P623 H11P626 H11P627 H11P628 H11P857
H11P870 H11P898A H11P898B H11P914 HI11P15
HI1P917A H11P917B H11P923 H11P929 H21P100
R3101S001

AB3 B21P400 B21P401 H11P601 H11P602 H11P809
H11P810 H21P0G90-1 H21P090-2 R31015002

AB4 H21P080 H21P081 H21P082 H21P083 H21P084
H21P085 H21P086 H21P087 H21P528 H21P529

ABS H21P285A H21P285B H21P296A H21P296B H21P296C
H21P296D H21P296E H21P296F H21P527 H21P527A

RHRI1 E11P400A E11P400B H21P517 H21P518 R30P310
R30P320 R30P330 R30P340

RHR2 H21P350 H21P351 H21P352 H21P353 R30008005
R30008006  R3000S007  R3000S008  R3000S009A R30008S009B
R3000S009C  R3000S009D R30P311 R30P321 R30P331
R30P341

Eaui Descrint

The panels in this category include the Control Room benchboard panels, the Relay
Room vertical switchboard panels, and numerous local panels throughout the plant. This
equipment class includes all types of electrical panels which support instrumentation and
controls. The panels have a wide diversity of sizes, types, functions, and components. The
instruments are mounted both on and inside the enclosures. The panels are both wall
mounted and floor mounted. A cabinet generally consists of a steel frame of angles,
channels, or tube steel welded together supporting sheet metal panels attached by
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welding. Large panels are made of individual sections bolted together through adjoining
framing; access is thiough doors on one or both side panels. The Fermi 2 panels are
manufactured or supplied by the following companies: Electro-Mechanics, GE,
Automatic Industries, Citation Tool, Foxboro, Hoffman, Powers Regulator, Colt, Beloit,
and Reliance Electric

I'he chiller local control panels are also included in this category. The panels,
manufactured by Hoffman and supplied by Trane, are 12-gage enclosures with internal
stiffeners. They measure about 4'-0" wide, 2'-0" deep, and 6'-0" tall and weigh about 500

pounds
Equipment Evaluation

'he SRT walked down all of the cabinets in this category and examined most of the
cabinets internally. A few locked panels were not examined internally by the SRT. The
screening criteria of EPRI NP-604]1 was used to evaluate the units. Based on the
walkdown and a review of cabinet mounting details, the SRT concluded the following:

I'he panel mounting tabs and rolled flanges are not excessively flexible.

I'he internal device mountings, with the exceptions listed in the outlier section below,
are not excessively flexible and appear seismically rugged and properly attached to
the cabinet

I'he seismic load path appears adequate to transmit the loads from the panel to the
foundation

I'here are no excessively large cutouts in the lower half of the cabinets

['he cabinets do not appear excessively flexible.

I'he panels and cabinets are in accordance with NEMA Type 12 specifications.

I'he doors are secured with latches and/or fasteners

A‘;“'[]n[,“'y Evaluation

I'he cabinets are attached to the floor slabs or walls with either concrete expansion
anchors or plug welds to embedded plates. There are no edge distancc or spacing
violations for the anchors. The anchorage conforms to the design drawings. The nuts are
present and appear tight. There does not appear to be any excessive flexibility between
the tiedovn anchorage and the cabinet walls. The anchorage appears to be relatively stiff.
Design Calculation DC-5634 was prepared to evaluate the adequacy of the anchorage
based or the weakest link identified from the design basis ¢valuation. The calculation
conclud:s that the anchorage has adequate capacity to withstand the RLE loads
Anchorage for panels not included in DC-5634 are discussed in the outlier section below

Systera Interaction Effects

I'he general areas around the panels were reviewed by the SRT for seismic interaction

effects. The SRT concluded that the areas are free from interaction concerns, except as
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described in the outlier section below. Attached tubing and conduits have adequate
flexibility to accommodate relative movement. Soft targets on the cabinets are free from
impact from nearby equipment or structures. The cabinets are sufficiently far from
adjacent components and structures to preclude any interaction. There is no potential for
collapse of adjacent structures or equipment. No potential sources of flooding were
discovered that could spray or cascade onto the cabinets.

Outli { Outlier Resoluti

The following concerns were identified during the plant walkdowns. Each concern has
been resolved as indicated.

1. Numerous panels with sensitive relays in the relay room, switchgear rooms, and RHR
building are located adjacent to other panels but not bolted together. EDP-27108 was
prepared to fasten these panels together to prevent interaction. Work is scheduled to
be completed by the end of the upcoming RFOS refueling outage.

2. At the base of numerous relay room panels (PIS Nos. HI1P612 to H11P614,
H11P617, H11P618, H11P620, H11P623, H11P626 to H11P628), fillet welds
connecting the panels to the embedded leveling channels are on the sheet metal
instead of the base angle as shown on design drawings. However, based on the sheet
metal thickness, weld size, and small gap under the panels, the SRT judged that the
existing fillet welds have adequate capacity to withstand the RLE [3.51). Technical
Service Request (TSR)-27548 was initiated to revise the drawings to conform to the
as-built configuration.

3. Some GEMAC modules are not securely installed in panels H11P612 and H11P613.
Work requests (WR Nos. 0002951324 and 0002952656, respectively) were initiated
to secure the modules. This work is scheduled for completion during the upcoming
RFOS refueling outage.

4. Some screws were missing from a large insert in panel H11P614. A work request
(WR No. 000Z951311) was initiated to replace the missing screws.

5. For panels H11P857 and H11P870, the design drawing base detail shows double
angles at the bottom. The as-built condition has one angle and rolled out sheet metal.
There is no flexibility concern due to the thickness of the sheet metal. The drawing
will be revised as part of TSR-27548.

6. A 1 3/8-inch gap exists between the top of panel H11P857 and the surface of a fire-
wrapped cable tray hanger vertical tube steel member. Based on an evaluation [3.51]
by the SRT, the existing rattlespace is sufficient to preclude interaction between the
two components during a RLE.

7. The anchorage for panels H11P609 and H11P611 could not be verified due to fire
wrap at the base of the panels. However, the SRT judged that the anchorage was
acceptable based on visual confirmation of similar details in other panels.

8. Some recorders on panel H11P602 had bent hinges on the doors; however, the SRT
concluded that the doors would not break off and form missiles during the RLE
because of the attachment of the hinge at more than one place.
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10.

11.

13.

14.

15.

16.

Fluorescent light fixtures above numerous racks on AB2, AB3, and ABS were not
supported with redundant safety cables or chains, which are required by specification.
The cables prevent the fixtures from falling if the main support should fail during a
seismic event. Work requests (WR Nos. 0002951312, 0002951325, and
0007953608) were initiated to install redundant cables. The work has not currently
been scheduled.

A mounting screw for a Dwyer pressure switch in panel H21P296B was discovered
missing. A work request (WR No. 0002953697) was initiated to replace the missing
screw. Work was completed in July 1995.

The SRT had an anchorage strength and stiffness concern regarding the EDG engine
gauge panels, R30P310, R30P320, R30P330, and R30P340. Each panel has four
brackets which are welded to the panel and bolted to vibration isolators. The brackets
have 1 1/2" long, front-to-back slots which may allow the panel to slide during a
seismic event. Such motion could affect sensitive components inside the panel. Based
on discussions with the equipment vendor, it was decided to torque a jam nut against
the attaching nut, thus producing a friction connection to prevent sliding within the
slot. This fix also resolved the an as-found condition on panel R30P320 where a jam
nut was not tightened against the bracket. Work requests (WR Nos. 0002953622
through 000Z953625) were initiated to torque the jam nuts on the respective panels.
Work was completed in August 1995. The pertinent vendor manual was revised to
document the required jam nut torque value.

. A small gap, varying from 1/8-inch near the base to 1-inch at the top, exists between

panel H21P350 and the adjacent concrete wall. An evaluation [3.51] was performed
to show that the existing rattlespace is adequate to preclude interaction between the
two components during the RLE.

In panels H21P350 and H21P351, some relays had missing mounting screws. Work
requests (WR Nos. 0007955153 and 000Z955154) were initiated to replace the
missing screws.

A separate anchorage evaluation [3.51] was performed for panel H21P100 which was
not included in DC-5634. The panel is welded to embedded plates. The evaluation
showed that the panel connections have adequate capacity to withstand the RLE
loads.

A separate anchorage evaluation [3.51] was performed for panels H21P285A and B
which were not included in DC-5634. The panels are anchored to the concrete floor
with self-drilling anchor bolts. The evaluation, which included reductions for spacing
violations, showed that the panel connections have adequate capacity to withstand the
RLE loads.

During the walkdown of temperature controllers mo: 1ed in panels H21P350 through
H21P353, it was discovered that one controller in each panel is mounted differently
than documented in the original seismic qualification report. The controllers (PIS
Nos. X4103K002E, F, G, and H) are bolted to small electrical boxes which are, in
turn, bolted to an internal sub-panel. The mounting detail is a standard detail provided
by the manufacturer but is not the detail tested. An evaluation [3.51] was performed
which showed that the mounting bolts and overall arrangement are adequate to
withstand the RLE loads.
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17. The vibration isolators for the EDG engine gauge panels, PIS numbers R30P310,
R30P320, R30P330, and R30P340, are made from cast iron. An evaluation [3.51] was
performed to show that the isolators would not fail if the panels were to bottom out
during the RLE, since the cast iron elements will primarily be subjeci to compression
load.

18. Panels H21P296A and B are installed with one sided bevel welds between the panel
base and inverted channels anchored into the floor. Since the welds are six inches
from the outer edge of the panel, this detail provides a weak load path for lateral load
resistance. Deviation Event Report (DER) 96-0289 [3.81] was initiated to address this
issue and follow up with any necessary improvements.

3.1.4.9.2.22 Other Categories
Equipment Category: 22

The equipment in this category is comprised of those components on the SSEL that do
not fit directly into the other 21 categories. The 21 categories correspond to the classes of
safe shutdown equipment identified in the SQUG program and EPRI NP-6041. Some of
the other equipment, such as tanks, heat exchangers, and valves in the hydraulic control
units (HCUs), were evaluated using SEWS forms which are customized for such
equipment and available in EPRI NP-6041, Appendix F. Other equipment, such as dryers,
barometric condensers, temperature control valves and steam-driven turbines, were
evaluated using SEWS forms for similar equipment.

Equi T

A. Other Valves - 1119 total

The valves in this sub-category are different from the fluid-operated and motor-operated
valves in Sections 3.1.4.9.2.7 and 3.1.4.9.2.8, respectively.

Location PIS No,

RBSB ES150F044

RB1 C1103D001 to C1103D185 (Subcomponents 4 to 9, 1110 total)
ABSB E4100F067 E4100F068

ABB P5002D029A  P5002D029B

RHR1 R3000F023A R3000F023B R3000F023C  R3000F023D

The E4100F067 HPCI stop valve is a ten-inch, hydraulic oil-operated vailve manufactured
by Schutte & Koerting. It allows the flow of steam to the turbine. The E4100F068 HPCI
and E5150F044 RCIC control valves are ten- and three-inch hydraulic oil-operated valves
manufactured by Terry Steam Turbine. They act as throttle valves to control the flow of
steam to their respective turbines. The P50 drain traps, manufactured by Hankison
Corporation, collect and discharge condensate from the NIAS air dryers. The R30 EDG
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temperature control valves are four-inch, three-way diaphragm control valves
manufactured by Robertshaw Controls Company. The valves control the flow of the air
coolant system water through or around the heat exchanger. The C11 valves consist 2f six
valves on each HCU (inlet and outlet scram valves by Hammel-Dahl and four directional
control solenoid valves by ASCO). They act to control the insertion and withdrawal of
the control rod drives.

B. Tanks - 413 total
Location PIS No.

DW2 B2104A003A B2104A003B B2104A003C B2104A003D B2104A003E

RBSB ES100B001

RB1 C1103D001 through C1103D185 (Subcomponents | and 3, 370 total)
P5002A004A P5002A004B

RB2 P4400A001 P4400A002

ABSB  E4100B001

ABB P5002A001 P5002A002  P5002D012  P5002D013  P5002D014
P5002D015  P5002D016  P5002DO017

RHR1 R3000A001  R3000A002  R3000A003  R3000A004  R3000A005
R3000A006  R3000A007  R3000A008  R3000A009  R3000A010
R3000A011  R3000A012  R3000A013  R3000A014  R3000A015
R3000A016  R3000A017  R3000A018  R3000A019  R3000A020
R3000A021  R3000A022  R3000A023  R3000A024

The B21 SRV accumulator tanks are approximately 5'-0" long and 2'-6" in diameter,
manufactured by Richmond Engineering Company. Their function is to provide reserve
air for the Automatic Depressurization System (ADS) activation of the SRVs. The E4]
and E51 barometric condensers, manufactured by Nash Engineering Company, are
essentially steel tubes approximately six inches in diameter and 72 inches long. Their
function is to condense steam leakage from the turbine and control valves during HPC!
and RCIC turbine operation. The barometric condenser also includes a vacuum tank into
which the condensate drains. Each C11 hydraulic control unit, manufactured by GE,
includes two accumulator tanks, one containing water and the other containing nitrogen.
The function of the accumulator assembly is to provide a local source of kinetic energy to
insert the CRD in case of low reactor pressure or CRD hydraulic system failure. The P50
air accumulators for the railroad access doors are fabricated by Detroit Edison and are
approximately 5-3" long and 10" in diameter. They provide a source of stored,
pressurized air to inflate the door seals to assure secondary containment in the case of
station compressed air failure. The P44 EECW make-up tanks, manufactured by National
Annealing Box, are horizontal tanks measuring approximately 8'-0" long and 4'-0" in
diameter. Their functions are to provide make-up water to the system and to provide an
expansion volume to accommodate system pressure fluctuations. The P50 control air
receiver tanks, manufactured by Buffalo Tank, are vertical tanks measuring
approximately 14'-0" high and 6'-0' in diameter. Their functions are to dampen system
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pressure fluctuations and to provide a surge volume to meet sudden demands for control
air. The P50 control air dryers with pre-filter and after-filter, manufactured by Pall
Pneumatic Products, are arranged as vertical tanks. Each dryer unit contains two dryers
measuring approximately 5'-10" long and 6 5/8" in diameter. Moisture is removed from
air flowing through the dryer by adsorption to the desiccant. Ir addition, the pre-filter and
after-filter, measuring approximately 2'-6" tall and 8" in diameter, act to clean the air after
it is discharged by the compressor and again after it leaves the dryer. The R30 fuel oil
tanks, manufactured by Graver Tank, are horizomal tanks approximately 53'-10" long and
12'-0" in diameter. The tanks' 42,000 gallon capacity is sufficient for a seven-day EDG
run at full load. The R30 550-gallon fuel oil day tanks, manufactured by Colt Industries,
are horizontal tanks approximately 8'-6" long and 3'-6" in diameter. They are sized to
support a two-hour EDG run at full load. The R30 275-gallon lube oil tanks,
manufactured by Colt Industries, are horizontal tanks approximately 5'-9" long and 3'-0"
in diameter which store lube oil for engine lubrication. The R30 EDG jacket coolant
expansion tanks, manufactured by Colt Industries, are vertical tanks approximately 2'-4"
high and 2'-1" in diameter. The tanks accommodate the volume changes in the jacket
coolant and provide the required head for the pumps. The R30 EDG starting air receiver
tanks, manufactured by Lasker Boiling and Engineering, are vertical tanks approximately
9'-7" high and 2'-6" in diameter. The tanks store pressurized air to start an EDG without
recharging.

There are no flat bottom metal fluid storage tanks in this category.

C. Heat Exchangers — 20 total
Location PIS No,

RBSB E5100B002

RB2 E1101B00OIA E1101B001B  P4400B001 P4400B002

ABSB  E4100B002

ABB P5002B004  P5002B00S

RHRI1 R3001B001 R3001B002  R3001B003  R3001B004  R3001B017
R3001BOI8  R3001B019  R3001B020  R3001B025  R3001B026
R3001B027  R3001B028

The E41 and ES51 turbine lube oil coolers are tube and shell heat exchangers,
manufactured by Whitlock. The E11 RHR shell and tube heat exchangers, manufactured
by Fromson Heat Transfer, are vertically oriented and supported at mid-height and at the
top. They measure approximately 25'-2" long and 4'-6" in diameter. Their function is to
remove heat from the water used in various plant areas such as primary reactor coolant,
torus water, and fuel pool. The P44 EECW heat exchangers, manufactured by Yuba
Industries, are horizontal shell and tube type which measure approximately 43'-0" long
and 2'-5" in diameter. The P50 control air compressor after-coolers, manufactured by R.
P. Adams Company, are a combination horizontal heat exchanger and cyclone separator.
The heat exchanger is approximately 11'-2" long and 3 1/2" in diameter. Their function is
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to lower the temperature and remove the oil and water from compressed air to prevent
later condensation in piping and equipment. The R30 heat exchangers, manufactured by
American Standards, are arranged in stacked assemblies of three (air coolant, lube oil,
and jacket coolant, from bottom to top) on each EDG skid. Their function is to remove
heat from air, lube oil, and water used in the operation of the EDGs.

D. Steam Driven Turbines — 2 total
Location PIS No.

RBSB E5101C002
ABSB  E4101C002

The HPCI and RCIC steam turbines, manufactured by Terry Turbine, are non-condensing
turbines which operate on steam supplied from the reactor vessel. The normal speed
range for the turbine is between 2100 rpm and 4000 rpm (HPCI) or 4500 rpm (RCIC).

Equi Evaluati

The SRT walked down the equipment in this category with the exception of those few
described in the outlier section below. Although the equipment in this "other" category
does not fall directly into any of the above 21 categories, the screening criteria of EPRI
NP-6041 were used as guidelines to evaluate the equipment.

A. Valves

Based on the walkdown and a review of valve drawings, the SRT concluded the
following:

1. The HPCI and RCIC control valves consist of hydraulically operated components
with an assemblage of linked structural members. The items are of sturdy, rigid
construction and are adequately connected and mounted.

The HPCI stop valve meets the screening criteria of EPRI NP-6041, Figure F-26.

The P50 condensate drain traps are sturdy and well supported.

The R30 temperature control valves are sturdy and well supported.

o

B, C. Tanks and Heat Exchangers

Based on the walkdown and a review of equipment drawings, the SRT concluded the
following:

1. The equipment was adequately welded to the support frames or skirts.

2. The overall appearances of the support systems were examined with no apparent
weak links.
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3. The tall, vertical, RHR heat exchanger had adequate lateral support at mid-height and
the top.

Piping is attached to the equipment by welding.

Saddles or cradles for horizontal equipment are stiffened in weak axis bending.

There are no flat bottom metal fluid storage tanks in this category.

il ol

D. Steam Turbines

Based on the walkdown and a review of equipment drawings, the SRT concluded the
following:

The turbines are attached to stiff concrete pedestals.

The lateral load resistance system is adequate for each turbine.

Relative motion between the turbines and connected piping is not a concern since the
piping is either well supported to a common structure or has adequate flexibility to
accommodate any relative motion.

4. There are no attachments to the turbines with apparent weak seismic links.

Anchorage Evaluation

The equipment (other than the valves) is attached to the floor slabs or pedestals with
either concrete expansion anchors or embedded anchors. Some of the tanks are attached
to steel frames which are, in turn, anchored to concrete walls. There are generally no edge
distance or spacing violations for the anchors; any violations were evaluated and found
acceptable. The anchorage conforms to the design drawings. The nuts are present and
appear tight. The anchorage appears to be relatively stiff. Design Calculation DC-5634
was prepared to evaluate the adequacy of the anchorage based on the weakest link
identified from the design basis evaluation. The calculation concludes that the anchorage
has adequate capacity to withstand the RLE loads.

System Interaction Effects

The general areas around the equipment were reviewed by the SRT for seismic
interaction effects. The SRT concluded that the areas are free from interaction concerns,
except as described in the outlier section below. Attached tubing and conduits have
adequate flexibility to accommodate relative movement. Soft targets on the equipment are
free from impact from nearby equipment or structures. The equipment is sufficiently far
from adjacent components and structures to preclude any interaction. There is no
potential for collapse of adjacent structures or equipment. No potential sources of
flooding were discovered that could spray or cascade onto the equipment.

W B =

outli { Outlier Resolu

The following concerns were identified during the plant walkdowns. Each outlier has
been evaluated as indicated.
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l. The actuator lid was loose on EDG air coolant system temperature control valve
R3000F023D. A work request (WR No. 0002953615) was initiated to replace the lid.
The yokes on the EDG air coolant system temperature control valves (PIS Nos.
R3000F023A to R3000F023D) are made from cast iron. However, an evaluation
|3.51) was performed by the SRT to show that the strength of the yokes is adequate to
withstand the RLE loading.

3. Three of the C11 water and nitrogen tanks on the hydraulic control units had either a
loose strap or bent or missing hardware. Some of the HCU inlet and outlet scram
valve actuators had missing nuts, bolts and/or washers at the support bracket to the
frame. Work requests (WR Nos. 0002947541 to 000Z957543) were prepared to
restore the tank support configurations to their original conditions. Work was
completed in December 1994,

4. A 1/4-inch rattlespace exists between the insulation on EECW make-up tank
P4400A001 and a relief valve discharge piping. Insulation on the other division's
EECW make-up tank P4400A002 and a valve in the tank's outlet piping are touching.
The SRT concluded that the interactions were acceptable because the interaction
would be with the insulation around the tanks and would not adversely affect the
tanks' function [3.51).

5. The EDG fuel oil tanks (PIS Nos. R3000A001 to R3000A004) sole plates at one of
their support pedestals have slotted holes to allow thermal growth of the tanks. In
addition, embedded anchor bolts have edge distance violations which may affect the
load carrying capability of the anchorage system. An evaluation [3.51] was performed
that shows the tank anchorage has adequate capacity to withstand the RLE loading.

6. The HPCl and RCIC lube oil skid piping and lube oil cooler connections are
threaded; however, the SRT concluded that this condition is acceptable based on the
piping support system and the low seismic accelerations at the sub-basement level.

7. Threaded connections were observed on the HCU assemblies; however, due to the
low seismic levels on RB first floor and the well supported piping near the
connections, the SRT corcluded that the connections are acceptable.

8. A 1/2-inch rattlespace exists between the insulation on EECW heat exchanger
P4400B001 and a conduit and its support. The SRT concluded that the rattlespace
was acceptable because the interaction would be with the insulation around the heat
exchanger and would not adversely affect the heat exchanger's function [3.51].

9. Some small rattlespaces exist between the insulation on north RHR heat exchanger
E1101B001A and structural steel members. The SRT concluded that the rattlespace
was acceptable because the interaction would be with the insulation around the heat
exchanger and would not adversely affect the heat exchanger's function [3.51).

)

3.1.5 Outliers and Special Evaluations

As a result of the seismic screening evaluation and walkdown of the structures and
components, several field conditions and concerns resulting in the need for plant
maintenance were identified. Most of these items consisted of loose, missing, cr damaged
hardware and were handled by initiating plant maintenance work requests. Three
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conditions requiring design modification were handled by initiating Engineering Design
Packages, Technical Service Requests, or Deviation Event Reports. EDP-27,108 [3.75]
was originated to connect adjacent relay panels together to prevent any panel contact
during a seismic event that may result in unanalyzed relay chatter. TSR-27,566 [3.41]
was approved to replace four low-ruggedness relays in the diesel generator control panels
with suitable replacement relays. TSR-28,195 [3.99] was originated to address anchorage
weaknesses in a non-safety related air dryer tank located on the second floor of the
reactor building in the vicinity of SSEL components. DER 96-0289 [3.81)] was initiated
to document an identified weakness in the seismic load path for two large instrumentation
panels on the fifth floor of the auxiliary building. The DER will track the resolution of
this issue and the implementation of any necessary improvements.

Table 3-7 provides a listing of work requests generated as a result of the seismic
walkdown, with a brief description of the anomalies and the resolutions. As a result of the
insights gained from the walkdowns, the nuclear training department incorporated
additional training for maintenance personnel in their periodic continuing training
program. The training concentrates on emphasizing the need for proper installation and
restoration of mounting hardware [3.82).

Special evaluations were performed for several other items because of certain concerns or
requirements in the EPRI seismic margin approach. These include the evaluation of
masonry and shield walls [3.53], reactor internals [3.83], refueling floor superstructure
frame embedment [3.59], motor control center maximum seismic capability [3.50], dry
transformers lateral load resistance [3.78], deep well vertical pump unsupported casing
[3.79]. HPCI and RCIC iube oil coolers [3.80), and unrestrained trolleys on 480V
switchgear assemblies [3.77]. Descriptions of some of these special evaluations are
included in the pertinent sections for the equipment category evaluation (Section

3.1.49.2). Other evaluations not related to any particular equipment category are
described below.

3.1.5.1 Masonry and Shield Walls

Table 2-3 of EPRI NP-6041 indicates that unreinforced or lightly reinforced masonry
walls require a margin review. Appendix A of EPRI NP-6041 states that masonry walls
which were qualified to the plant SSE, in response to IE Bulletin 80-11 [3.84], using
arching or rigid body rocking methods, may have limited capacity beyond the SSE.
Therefore, masonry walls qualified using these methods and located near safety related
equipment should be investigated for seismic capacity. However, externally reinforced
walls using rolled steel sections anchored to floor and ceiling, with bolts going through
the walls, do not require investigation for earthquakes less than 0.3g.

At Fermi 2, masonry block walls in Category | structures are mainly used as non-load-

bearing partitions. Only minor items such as junction boxes and key card readers are
mounted on the walls. In the few cases where the attachments’ weight is significant
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compared to the weight of the wall (more than about 2%), the attachment weight was
considered in the design basis analysis performed to comply with IE Bulletin 80-11.

For the seismic margin program, representative masonry and shield walls in Category |
structures were selected for bounding analysis. Four walls of different types were
considered. The evaluation is documented in design calculation DC-5591 [3.53]. A brief
description of the margin evaluation is given below.

Wall number 212 is a hollow, 12-inch thick, block wall located on the second floor of the
auxiliary building, in the Division | switchgear room. The only reinforcement this wall
has is some structural clip angles and plates running along the vertical interface lines
between the block wall and the building concrete walls and the interface of the block wall
with the ceiling slab. The wall was modeled using plate elements and was analyzed using
the ultimate strength procedure and finite element computer method. The maximum
stresses in the mortar joints resulting from RLE loading were calculated and compared to
the 84% exceedance ultimate capacity of the mortar material. Based on the analysis, the
HCLPF value of the wall was calculated as 0.62g.

Wall number 297 is located on the fifth floor of the auxiliary building in the control
center HVAC equipment area. This 8-inch thick hollow masonry block wall is externally
reinforced with vertical structural steel wide flange members and sandwich steel plates
anchored to the floor and ceiling slabs. The most critical section of the wall, which was a
section spanning 11'-10" horizontally between external steel columns and 15'-4"
vertically between the floor and ceiling slabs, was analyzed as a two-way plate. The plate
was assumed as simply supported at the steel columns, fixed at the base and free at the
top. The ultimate strength method was used tc estimate the maximum mortar joint stress
under RLE loading. The maximum joint stress was compared to the 84% exceedance
ultimate capacity of the mortar material. The comparison resulted in a HCLPF estimate
for this wall of 0.32g.

In addition to masonry block walls, there are several radiation shield walls at Fermi 2.
These walls may be categorized in two types: interlocked shield plank and shield block
walls. Both types of walls consist of stacked concrete planks or solid blocks without the
use of any mortar or other bonding material between the wall elements. Many of these
shield walls have been analyzed and externally reinforced to address design basis seismic
[I/T concerns. A bounding case wall of each type was evaluated for the seismic margin
program.

Radiation shield wall number 21 is a 5'-4" thick wall located on the fifth floor of the
auxiliary building. It consists of stacked 11'-0" wide concrete planks and a pattern of 8-
inch thick solid concrete blocks on top of the r' ~ks. The wall is externally reinforced

with two clip angles at both sides of the wall ved directly to the floor to prevent
sliding of the bottom plank out of the wall ope:. wlid blocks on top of the wall
are restrained with a 1/8 inch steel plate which "ea to the planks below and the

concrete building walls on the sides of the wall oper g. This wall was analyzed using
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the reserve energy method to study the stability of the wall during an RLE event. Based
on the analysis it was determined that this shield wall has a HCLPF value of 2.4g.

The last wall evaluated for the margin program was radiation shield wall number 23. This
wall is a 4'-6" thick structure comprised of interlocked 8-inch thick solid concrete blocks.
The wall is located on the fifth floor of the auxiliary building between the Standby Gas
Treatment System (SGTS) rooms and the control center HVAC equipment room. The
wall is covered with a 1/8-inch thick steel plate membrane on one side of the wall. Since
the blocks are only restrained laterally by friction forces, the likelihood of blocks ejecting
from the wall and falling on vital equipment was investigated. A time-history record for
the RLE auxiliary building fifth floor was used to perform a dynamic time-history
analysis of one block. The analysis accounted for the vertical seismic component which
reduces the friction forces when applied in the upward direction. The analysis also
conservatively assumed that the coefficien: of friction for sliding of the block back into
the wall is 80% of the coefficient of friction of sliding out of the wall. The analysis
demonstrated that the block would not slide enough out of the wall to cause it to be
unstable and fall out of the wall. Based on the analysis, it was concluded that this wall has
a HCLPF value greater than 0.3g.

3.1.5.2 Reactor Internals

Supplement 5 to NRC Generic Letter 88-20 states that, for focused-scope plants, the
seismic capacity for reactor internals need not be evaluated for the seismic IPEEE.
However, the assessment of the reactor internals at Fermi 2 was completed in the early
stages of the seismic margin program before the issuance of Supplement 5. A brief
description of the evaluation is given in the following paragraphs.

The evaluation of the Fermi 2 reactor pressure vessel internals is documented in Detroit
Edison File number P1-15402 [3.83]. The conservative deterministic failure margin
(CDFM) method was used to calculate a minimum HCLPF value for the weakest reactor
internal component.

Based on a previous seismic evaluation of the reactor internals for the Fermi 2 site
specific earthquake, General Electric performed an assessment of the major components
in the vessel [3.85] for higher scismic loading associated with the site specific
earthquake. The GE evaluation was based on the original design basis analysis as
summarized in the UFSAR Table 3.7-14. In the GE evaluation the following internal
components were reviewed:

Top Guide
Core Plate
Stabilizer

RPV support
Shroud support
CRD housing
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« CRD housing restraint beam
o Fuel Assembly

From the review of the GE assessment, it was evident that the weakest component among
the internals is the shroud support; therefore, the HCLPF capacity of the shroud support
represents a HCLPF of the reactor vessel and its internals.

To estimate the seismic forces on the shroud support resulting from the RLE, the seismic
nodal accelerations from the RLE analysis were obtained at the nodes representing the
shroud elements in the seismic mathematical model. These accelerations were compared
with the pertinent nodal accelerations from the 0.15g PGA analysis used by GE. The ratio
of the RLE to SSE nodal accelerations was used to scale up the shear forces and bending
moments on the shroud support element calculated in the SSE analysis. This scaling was
possible because the same RPV seismic mathematical model was used for both the SSE
and the RLE analyses. By evaluating the critical section of the shroud support element to
the scaled up forces and moments, a HCLPF value was calculated.

The bounding HCLPF capacity of the RPV shroud support and the reactor internals was
calculated to be 0.38g which exceeds the RLE seismic demand of 0.3g; therefore, it is
concluded that the reactor vessel and internals at Fermi 2 possess adequate capacity to
withstand an earthquake equal to and somewhat greater in magnitude than the RLE.

3.1.5.3 Control Room Ceiling

Table 2-3 of EPRI NP-6041 indicates that the control room ceiling requires a margin
review and that it shouid be inspected for the adequacy of its bracing and/or safety
wiring.

The SRT walked down the area above the control room (CR) and computer room to
evaluate the ceiling bracing and other equipment anchorage regarding their response to
seismic events, i.e., whether the ceiling and/or other equipment could possibly fall down
into the control room and affect safe operation of the plant.

TN

The area above the control room consists of the following major items: structural steel
beams and hangers which form the main support structures, a grating walkway to allow
access to various equipment, lighting assemblies and their support structures, acoustic tile
ceiling and its support structure, HVAC ducts and duct supports, cable trays, and
electrical conduit and pull boxes. The heaviest pieces of equipment are the fan/coil units
above the computer room. However, these are not a concern to control room operations
because of their location.

The main support steel above the control room consists of W12 x 14 beams (girders)
spanning east-west. Each beam is supported by vertical, double-angle hangers attached to
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the underside of the fifth floor slab and a beam seat on the west end. The hangers are, in
turn, attached to angles which are anchored to the underside of the fifth floor slab by
either self-drilling anchors or at "Gateway" inserts. Diaphragm restraint is provided by
C4 x 5.4 channels (purlins) running perpendicular to the main support steel and P5000
Unistrut lighting support channels welded to the bottom flange of the main support
beams.

The control room ceiling consists of a high ceiling above the operating area and a low
ceiling behind the vertical facade which separates the operating area from the back
section of the combination operating panels (COPs). The high ceiling, at approximate
elevation 662'-8", consists of acoustical tiles, generally two feet by four feet, supported
by a steel grid of main runners and cross tees. The tiles are held in place in the grid with
hold down clips and nails above the tiles to prevent uplift. The grid is suspended about 32
inches below the support channels by 12-gauge wire hangers at two-foot spacing, each
way. The support channels span either six, eight, or eleven feet between the structural
steel beams in the north-south direction and are spaced at approximate two foot intervals
in the east-west direction. The support channels are welded to the top flange of the steel
beams at each end. Where the tiles abut the walls, they are supported by wall molding
strips which are attached to the walls.

Each light fixture in the high ceiling has four steel straps attached to the outside of the
shade. The straps in turn, are bolted to two P5000 Unistrut channels approximately eight
inches apart. The unistrut chiannels span either six, eight, or eleven feet between the
structural steel beams in the north-south direction and are spaced at approximate four foot
intervals in the east-west direction. The Unistrut channels are welded to the bottom flange
of the steel beams at each end. The bottom of each shade fits through a hole in the ceiling
tile.

The low ceiling, at approximate elevation 653'-4", is similar in construction to the high
ceiling. The light fixtures are supported from double Unistrut members similar to the
upper fixtures. The acoustic tiles are similar in size to the tiles in the high ceiling but their
supporting framework is suspended from the lighting Unistrut members instead of
separate channels. The tiles are above north and south portions of the control room
behind the COPs. There are no ceiling tiles directly above the back portions of the COPs
and the west end of the control room.

Behind the COPs at the west end, fluorescent lights are suspended from 3/16-inch rod
hangers which are, in turn, attached to Unistrut members spanning between support
beams. The Unistrut members are welded on each end to the low ceiling support steel
beams.

Electrical pull boxes, conduits and cable trays are mechanically attached to the supporting
steel beams in accordance with Specification 3071-128 [3.86, 3.87] standards.
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Lvaluation

In accordance with EPRI NP-6041, there is a concern that control room hung ceilings,
which are typical in nuclear power plants, could fail during seismic events since similar
ceilings in commercial buildings and fossil fuel plants have failed at moderate
accelerations in past earthquakes. It is the consensus of the SRT that the ceiling tiles
would remain essentially intact and not fall onto the control room floor and operating
panels during an RLE based on the following reasons:

'he relatively light weight tiles are supported on all four sides by the grid structure
Uplift is also prevented by the hold down clips and nails through the cross tees and
above the tiles.

Many of the tiles have a light fixture penetrating their planes. Since the fixture is
laterally restrained, it would tend also to restrain lateral movement of the tiles

'he grid structure is supported at close intervals (two feet each way) by relatively
strong wire (12-gauge)

I'he wires are attached at the top to steel channels welded on each end to the structural
support steel

['he structural steel framework is well supported by the hangers to the slab above, the
west end beam seats, and diagonal bracing

In addition, the SRT concluded that items located in the area above the control room
ceiling will not fail of fall following an RLE as described below:

I'he electrical conduit, pull boxes, cable trays, and HVAC ducts are rigidly attached to
their supporting structure and are installed in accordance with seismic specifications
lhe fluorescent light assemblies in the back of the control room are suspended with
threaded rods with relatively rigid connections on each end. The rods are attached to
Unistrut members spanning between support steel beams

'he effective span of the PS000 Unistrut lighting support members is shortened by
the attachment of the light fixture. The fixture tends to cause the two Unistrut
members to act together which reduces the chance of buckling.

Miscellaneous items such as emergency, four-battery pack lights, other emergency
lighting. camera support vertical tube steel, and the digital display panel above the
westernmost COP H11P603 are all rigidly attached to their supporting members

Based on the SRT's evaluation of the control room ceiling area, 1t is concluded that the
Fermi 2 configuration offers good seismic design and connection details and meets all the
known caveats for such structures. Therefore, it is judged that the Fermi 2 control room
ceiling has a HCLPF of 0.3 or greater

3.1.5.4 Refuel Floor Superstructure Embedment

As stated in Section 3.1.4.7, a review of the final design calculation [3.59) for the analysis
of the steel framing of the reactor building crane support and roof above the refueling
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floor identified a small stress margin in some of the base plate embedment details.
Therefore, despite the fact that the EPRI screening did not identify a condition requiring
further evaluation, the SRT initiated a more detailed evaluation to check the embedment
design against RLE demand loading.

The margin evaluation of the refueling floor embedment is documented in Detroit Edison
File number P1-15396 [3.59]. The loads on various bounding cclumn base plates were re-
calculated using the RLE seismic accelerations and combined using the EPRI
methodology. Other conservative steps in the design basis calculation were also revised
or eliminated as permitted for the margin evaluation. The total load was then compared
with the SSE design basis allowable stresses. It was concluded that the refueling floor
superstructure column base plate embedment has adequate capacity to withstand loads
from the RLE without compromise to the structural integrity of the support framing.

3.1.6 Analysis of Containment Performance

This section describes the evaluation of the Fermi 2 primary containment seismic
capability in accordance with the guidelines provided in NUREG-1407. This evaluation
requirement is one of the enhancements requested by the NRC to supplement the seismic
margin assessment program described in EPRI NP-6041,

3.1.6.1 Containment Description

The Fermi 2 primary containment (designated by General Electric as a Mark |
containment design) houses the reactor vessel, the reactor recirculation loops, and other
branch connections of the reactor coolant system. It forms a fission product barrier which,
in conjunction with the secondary containment system, contains the radioactive fission
products generated during all modes of plant operation and any postulated design basis
accident so that off-site doses will not exceed the requirements of 10CFR100. Primary
containment is a pressure suppression system. It consists of two major structurai
components: (1) the drywell and (2) the suppression chamber or wetwell. The inverted
light bulb shaped drywell is a steel plate pressure vessel that surrounds the reactor
pressure vessel. The drywell is connected by eight vent pipes, each six feet in diameter, to
the torus shaped suppression chamber. The suppression chamber, also called the torus or
wetwell, contains a large volume of water affording an effective means of pressure
suppression if steam is released from the reactor coolant pressure boundary into the
drywell. It performs a similar pressure suppression function if steam is released through
the safety relief valves on the main steam lines.

The main functions of the primary containment system are:
» To withstand the pressures and temperatures resulting from a loss-of-coolant accident:
« To provide an essentially leak tight barrier against uncontrolled release of

radioactivity; and
« To house and support reactor vessel and support equipment.
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In addition to those functions specified above, the containment also provides:

« A source of water for the Reactor Core Isolation Cooling (RCIC), High Pressure
Coolant Injection (HPCI), Core Spray (CS), and Low Pressure Coolant Injection
(LPCI) systems;

» A heat sink using the suppression pool which, in turn, is cooled by the Residual Heat
Removal (RHR) system in the suppression pool cooling mode; and

« A potential scrubbing mechanism in the radionuclide path in the event of a core
damage accident using the suppression pool and the drywell sprays.

The drywell is enclosed in a reinforced concrete biological shield that also provides
resistance to deformation and buckling. This reinforced concrete structure is an integral
part of the reactor building. The internal design pressure for the drywell is 56 psig, which
is the saturation pressure for the maximum design temperature of 340°F. The ASME
Code, Section III allows a maximum overpressurization of 10 per cent; therefore, a
maximum internal drywell pressure of 62 psig has been demonstrated. An ultimate
containment pressure capability assessment performed by Chicago Bridge and Iron
resulted in a best estimate pressure limit of 140 psig at 340°F with the initial failure point
located in the wetwe!l air space [3.31, 3.88]. The maximum external design differential
pressure is two psid.

The suppression pool is a torus-shaped, leak-tight steel pressure vessel with a major
diameter of 112 ft. 6 in. The pool contains approximately 122,000 cubic feet (one million
gallons) of demineralized water. Water volume is controlled over a narrow measured
range.

3.1.6.2 Early Failures With High Consequences

The containment performance figure of merit used in the investigation for seismic
vulnerabilities is the frequency of early failures of containment with high radionuclide
release consequence potential.

The seismic IPEEE containment performance assessment uses this figure of merit as
derived from the NRC objectives given in the following:

» Generic Letter 88-20, Supplement 4:
- Appendix 2, "Containment Performance,"
"The evaluation of the containment performance for external events
should be directed toward a systematic examination of whether there
are sequences that involve containment failure modes distinctly

different from those found in the IPE internal events evaluation or
contribute significantly to the likelihood of functional failure of the
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containment (i.e., loss of containment barrier independent of core
melt).

The most efficient way to accomplish this is to use the information
developed for the IPEEE to:

1. Identify mechanisms that could lead to containment bypass,

2. Identify mechanisms that could cause failure of the containment to
isolate, and

3. Determine the availability and performance of the containment
systems under the external hazard to see if they are different from
those evaluated under the internal event evaluation."

- Section 4.2.2 of Appendix 4, "Documentation,"

"Any seismically induced containment failures and other containment
performance insights. Particularly, vulnerabilities found in the
systems/functions which will lead to early containment failure and high
consequences. This includes. isolation, bypass, containment integrity
and systems (e.g., igniters) required to prevent early failure."

« IPEEE Guidance Document NUREG-1407:
-Section 3.1.1.5, "Containment Performance."”

"The purpose of the containment performance evaluation is to identify
sequences and vulnerabilities that involve containment, containment
Sunctions, and containment systems (e.g., igniters and suppression
pools) seismic failure modes or timing that are significantly different
from those found in the IPE internal events evaluation."

Based on this guidance, the seismic containment evaluation includes the assessment of
containment performance by examining failures that could cause early radionuclide releases
of high consequence. Based on the internal events IPE, this includes such failures as
containment bypass, containment isolation failure, and containment structural failure. Each
of these is discussed in Subsections 3.1.6.3 through 3.1.6.5.

It is noted that the clarification of "large" release cited in the Severe Accident Policy
Statement and GL. 88-20 to include radionuclide releases that are both early in time and of
high consequence is consistent with the Fermi 2 IPE approach [3.31). The definition has
been checked with the recently published PSA Applications Guide [3.89] criteria which
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uses Large Early Release Frequency (LERF). It is consistent with, but more conservative
than, that definition.

Finally, the most recent Fermi 2 evacuation plan has also determined that the evacuation
times associated with an accident are conservatively encompassed by the definition of
"ea‘r‘yll‘

3.1.6.3 Containment Integrity and Containment Systems

Containment integrity and containment systems operability are integrally tied to the
determination of seismic induced vulnerabilities. Containment structural integrity has been
evaluated for Fermi 2 in the following:

o Section 6.2.1.3.5 of the UFSAR describes design basis challenges including high
drywell temperature associated with small break LOCAs. The UFSAR challenges come
in terms of pressure and temperature. The containment design is 56 psig and 340°F. The
systems included in the Success Path Logic Diagram are capable of maintaining the
containment within these design specifications for a seismic induced small break
LLOCA. The severe accident analysis examined in the IPE demonstrated that the Fermi 2
containment is capable of withstanding substantially higher challenges on a best
estimate basis. [3.88)

o The IPE analysis for internal events examined containment challenges induced by
severe accidents causing high pressure and temperature [3.31]. The IPE containment
performance evaluation has demonstrated that even under severe accident conditions the
containment can survive a broad spectrum of temperature and pressure challenges much
more severe than those design basis conditions specified in the FSAR. The seismic
induced accident sequences for the RLE do not produce containment challenge accident
sequences that are more severe or of a different character than already evaluated in the
IPE.

« NUREG/CR-5098 |3.54) examined containment seismic structural integrity. The results
of this analysis indicates that there are no seismic induced structural vulnerabilities and
no unique failure modes imposed by an earthquake of larger magnitude than the RLE on
the Fermi 2 Mark | containment.

The IPE Levels 1 and 2 analysis was reviewed to identify those systeins required to prevent
early containment failures with high consequence potential. Containment systems in BWRs
are intimately tied to the systems that prevent core damage. Since the SSEL includes
systems to prevent core damage, these same systems will provide containment protection
and can be grouped as follows:

« Reactivity Control

o Pressure Rehef
« Injection
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o Depressurization
» Vapor Suppression

These systems are on the SSEL and are found acceptable because they pass the RLE
margins assessment. In addition to these systems, combustibie gas control is assured with a
high probability because of the inerted containment required by Technical Specifications
during power operation.

3.1.6.4 Containment Bypass

Containment bypass induced by a seismic event could substantially alter the early/high
release category if the conditional failure probability was high. Containment bypass has
generally referred to one of two principal failure modes. These failure modes are:

« Unisolated breaks outside containment in systems connected to the primary system.
« Failure of vapor suppression to prevent rapid overpressure failure of the containment.

Both of these failure modes were addressed in the seismic evaluation. The primary systems
that penetrate the containment boundary were reviewed for bypass vulnerabilities. This
review resulted in the following insights:

» Shutdown Cooling suction lines are normally closed and interlocked shut (One of the
valves is deenergized.)

» Low pressure injection lines all contain at least one check valve that is seismically
rugged and will prevent over-pressurization of low pressure connected systems. These
lines also have a normally closed MOV in series with the check valve.

+ High pressure connected systems (e.g., main steam, HPCI, RCIC, RWCU) are designed
for high pressure and have isolation valves that have passed the seismic margin
assessment screening evaluation at the RLE level demonstrating successful isolation for
breaks outside containment.

In addition, the vapor suppression system was evaluated with the following results:

+ The vapor suppression system may be needed for some portion of the seismic challenge
and subsequent mitigation of events to prevent an early catastrophic containment
overpressure. The vapor suppression system is on the SSEL and was shown to have
adequate seismic capacity. This includes the torus-to-drywell vacuum breakers, the
suppression pool, and the fixed components (downcomers, ring headers).

Containment connections that can result in a release are discussed in Section 3.1.6.5. In

summary, no vulnerabilities in the containment or its penetrations were identified due to the
RLE event.
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3.1.6.5 Containment Isolation

The containment isolation system is normally energized and interruptions in the electrical
supply result in a containment isolation. In addition, many normally open isolation valves
fail closed on loss of their actuator support. Other normally open paths are associated with
closed systems. The seismic capability of these clozed systems is expected to be high.

The Fermi 2 containment isolation function has been evaluated deterministically as part of
the seismic IPEEE (see Sections 3.1.2.2.4 and 3.1.2.3). This included a seismic assessment
of the valves, the containment isolation signals, and the potential for "bad actor" relay
chatter. In some cases, one of the two isolation valves, in series in each line, requires air to
close. For these valves, the control air system and control air tubing were reviewed and
found to be seismically adequate for the RLE. However, for core damage events involving a
Station Blackout, there are two lines (the reactor building to torus vacuum breaker lines)
which would have one check valve as the containment isolation boundary. This is identical
to the qualitative evaluation presented in the internal events IPE. No new insights are
derived as part of the seismic evaluation. For the purposes of this evaluation, the closure of
a single valve in the line is a successful isolation of that line. This is consistent with the
assessment performed in the IPE Level 2 [3.31).

In tests performed for the NRC [3.90] to demonstrate seismic capability on containment
isolation valves, none of the valves tested experienced any difficulty cycling during or after
the seismic motion. In terms of operability, all performed well and were unaffected, both
during and after seismic excitation. No observable structural damage occurred to any of the
piping, valves, supports, or penetrations.

In summary, no vulnerabilities in the containment isolation system, relays, or containment
isolation valves were identified due to the RLE event.

3.1.6.6 Containment Penetrations

The IPE previously reviewed all containment penetrations for severe accident resiliency
and determined that there were no vulnerabilities. This included hatches, pipes, and
electrical penetration assemblies. Because all equipment and personnel hatches to the
drywell/wetwell at Fermi 2 utilize mechanical closure mechanisms with no inflatable
seats, there was no need to include any additional support systems for these closures. As
with the hatches, the containment penetrations/penetration seals are passive, i.e., they do
not rely on pneumatic pressure or electricity for function. SRT walkdown of containment
penetrations did not identify any seismic interaction problems or other vulnerabilities.
Some containment penetrations are provided with water cooling; however, the cooling is
not considered essential for the safety function of the penetrations. Furthermore, during
accident conditions, cooling water to these penetrations is normally isolated with
activation of the EECW system. The walls and other structural components are

3-119




Seismic Analysis Fermi 2 IPEEE

considered seismically rugged and capable of withstanding the RLE without any adverse
effects on containment performance.

Because the containment structure and piping/valves are expected to survive the RLE, no
containment failure modes different than those identified in the IPE for internal events are
found.

3.1.6.7 Containment Performance Insights
No seismic induced containment performance vulnerabilities were identified.

Based on a review of the seismic failure modes and the Fermi 2 IPE model, the dominant
seismic contributors to core damage and also containment integrity are those which include
a loss of offsite power combined with one of the following:

« Failure of on-site AC power sources and failure to recover on-site or offsite AC power
in four to six hours when HPCI and RCIC fail due to battery depletion or RPV
depressurization.

« Failure of containment heat removal system, i.e., RHR.

Therefore, accident sequences that dominate the seismic induced risk are Station Blackout
and Loss of Containment Heat Removal sequences. These were both fully evaluated in the
Internal Events IPE submittal, and no containment vulnerabilities were identified. Neither
of these seismically induced dominant sequences result in an early radionuclide release of
high consequence. Therefore, containment performance is found to be acceptable.

3.1.7 Peer Review

The NRC staff requested [3.1] licensees to conduct an independent peer review by
individuals who are not associated with the initial IPEEE evaluation to ensure the
accuracy of the documentation and to validate the review process and its results. The peer
review process is intended to provide a quality control and quality assurance to the IPEEE
process to ensure reliability of the evaluation and its conclusions.

The peer review of the Fermi 2 seismic IPEEE process included the use of in-house
personnel and outside consultants. The main peer review was conducted at the conclusion
of the evaluation; however, several other reviews were performed during the evaluation
process to validate the approach and methodology used and ensure compliance with the
intent of the evaluation guidelines in EPRI NP-6041 and NUREG-1407. The different
areas of reviews are described below in chronological order. More information is
provided in Section 6.

1. Dr. Robert P. Kennedy of Structural Mechanics Consulting, Inc. was retained, during
the early stages of the program, as a general consultant for the Fermi 2 seismic margin
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assessment program. Dr. Kennedy is a well known authority in the seismic evaluation
and qualification of nuclear power plant structures and components. He is a co-author
of th2 EPRI NP-6041 report and has been involved in the development of the USI A-
46 resolution guidelines as a senior seismic advisory panel member. Dr. Kennedy
participated in the Fermi 2 preliminary walkdowns where he pointed out major areas
of potential weak links that may require some concentrated effort during the
evaluaiion.

Dr. Kennedy was specifically involved with the generation of new RLE in-structure

response spectra, scaling of design basis spectra, and interpretation of the EPRI
screening criteria. Dr. Kennedy also prepared HCLPF calculations for the Fermi 2
reactor internals and reviewed the HCLPF calculations for the masonry and shield
walls.

Mr. Paul Hayes of MPR Associates performed an independent review [3.91] of initial
efforts in the development of Fermi 2's SSEL. Detroit Edison resolved [3.92] Mr.
Hays review comments by either incorporating them in the process of developing the
SSEL or by providing the appropriate disposition.

Mr. Jess Betlack of MPR Associates performed an independent assessment of the
Fermi 2 relay evaluation effort. Based on the review, Mr. Betlack concluded [3.93]
that the Fermi 2 approach for completing the relay review is sufficiently
comprehensive for the IPEEE low ruggedness relay review required for a focused
scope plant.

Mr. Steve Reichle of VECTRA Technologies performed an independent evaluation
[3.9] of Fermi 2's containment performance review requested in NUREG-1407. The
evaluation concluded that the containment performance aspects of the seismic IPEEE
process are in compliance with the intent of the NRC guidelines and are consistent
with the approach used in other plant studies.

Mr. Charbel Abou-Jaoude of VECTRA Technologies conducted a review [3.95] of
the Fermi 2 IPEEE seismic evaluation program in March 1995, This review was
intended to be an intermediate partial peer review of the evaluation which was about
60 percent complete at the time. This review concluded that the Fermi 2 seismic
walkdowns and associated documentation were conducted at a very thorough and
competent manner. The review also noted that the Fermi 2 plant has seismically
rugged structures, systems and equipment compared to other plants.

All calculations and evaluations generated as part of the seismic IPEEE program have
been independently reviewed by a second engineer knowledgeable in the seismic
design and qualification area. This includes calculations and evaluations included
with the screening and evaluation work sheets (SEWS) and ones filed separately. All
evaluations performed by outside engineering support organizations were also
independently reviewed in the same manner.
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7. Nuclear operations conducted a review of the selected alternate shutdown paths for
the seismic margin evaluation and the components on the SSEL. Additionally, the
engineering 1&C group reviewed the SSEL for the adequacy of instrumentation and
for identifying secondary instruments required for the functioning of the main
instruments. Both operations and I&C comments were resolved or incorporated in the
final SSEL.

8. A draft version of the seismic IPEEE report was reviewed by several Detroit Edison
engineers who have not been directly involved in the seismic evaluation proc-ss.
Among the reviewers are Mr. A. D. Nayakwadi of the Mechanical and Civil group in
Plant Support Engineering, and Mr. Earl Page from the Risk Analysis group.
Additionally, sections of the final report were routed to different site organizations for
review and comment before the final submittal of this report to the NRC.

A presentation of the IPEEE study summary, conclusions and results was also given
to Fermi 2's senior management staff. The purpose of the presentation was to brief the
management staff on the insights and findings resulting from the IPEEE process and
inform them of the plant improvements initiated during the course of the evaluation.

8. Dr. John D. Stevenson of Stevenson & Associates performed the final peer review of
the Fermi 2 seismic IPEEE program. Dr. Stevenson is a senior seismic consultant in
the structural and mechanical engineering area including probabilistic and dynamic
analyses. Dr. Stevenson's peer review was performed in three steps. First, a copy of
Fermi 2's draft seismic IPEEE report was provided for his review and comment.
Second, Dr. Stevenson reviewed 16 SEWS prepared by the Fermi 2 SRT which
included various mechanical and electrical components. Third, he walked down the
general areas of the plant and the same 16 components reviewed in the SEWS.

Dr. Stevenson provided several comments [3.96 and 3.97] on the draft report, the
SEWS, and as a result of the plant walkdown. The main comments are discussed in
Section 6. All comments and questions from this peer review were satisfactorily
resolved [3.98).

3.1.8 Summary and Conclusions

Fermi 2 has completed an individual plant evaluation for seismic events as requested in
Supplement 4 of Generic Letter 88-20. The EPRI NP-6041 seismic margin methodology
was used to perform the evaluation. Fermi 2 was classified as a "Focused" scope plant in
NUREG-1407. As such, it was required to use a NUREG/CR-0098 median response
spectrum anchored at 0.3g. Fermi 2 is not among older plants subject to the NRC
Unresolved Safety Issue (USI) A-46; therefore, the IPEEE seismic study was performed
independent from other seismic programs. Plant seismic design basis information was
used extensively as a starting point in the seismic margin evaluation of structures and
components for the IPEEE. In most cases, the design basis seisniic infoimation proved to
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be a very valuable source in the assessment of component seismic capability and in the
identification of the margin avai'able above the design basis.

Two alternate safe shutdown success paths were selected in compliance with plant
automatic system actuation and operation procedures. The front line systems in the two
selected success paths satisfy the four essential safety functions of reactivity control,
reactor coolant pressure and inventory controls, and decay heat removal. The systems in
each success path are capable of achieving and maintaining plant shutdown for 72 hours
following a seismic event. All other support systems required for the functioning of the
front line systems were also included in the seismic evaluation program.

A Safe Shutdown Equipmen’ List (SSEL, was compiled by identifying all components
required for the successful operation of front line and support systems. For each system,
adequate instrumentation was selected to provide the control room operators with
information for operating and monitoring the system. Any other instruments and power
sources required for the proper functioning of seiected control room instrumentation were
also added to the SSEL. Primary containment isolation valves were included on the list to
assure containment isolation function as required by NUREG-1407.

To address potential malfunction resulting from relay chatter during a seismic event, a .
screening was performed to locate any known low seismic ruggedness relays and
switches used in the systems selected for the seismic IPEEE and for the containment
isolation function. This approach is in accordance with the requirements for a focused
scope plant evaluation as described in NUREG-1407.

New in-structure demand response spectra were generated for the RLE using slightly
modified versions of the design basis seismic models to better account for building
torsional response. A synthetic time history consistent with NUREG/CR-0098 rock
spectrum was used in the analysis. For a few locations where new demand spectra were
not generated, design basis spectra were scaled, in accordance with provisions in EPRI
NP-€" 7, 0 generate RLE demand spectra.

The screening approach described in EPRI NP-6041 was used in the seismic assessment
of structures, system-. and components included in the margin program. Detailed plant
walkdowns of the 1 s and areas involved were performed mainly by in-house
experienced seismic engineers, trained on the use and application of the EPRI seismic
margin method. Several contractors and consultants were also involved in the seismic
evaluation to ensure the accuracy of the results and to assist in outlier resolution.
Particular emphasis was put on equipment anchorage and identification of potential
spatial interaction problems. A bounding anchorage evaluation was prepared to evaluate
the capability of SSEL component anchorage to resist the RLE loads. HCLPF
calculations were performed for several critical items including masonry block and shield
walls, and reactor internals.
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By letter submitted in February 1995 [3.8], Detroit Edison informed the NRC of a change
in scope for the Fermi 2 seismic IPEEE program from that described in NUREG-1407 for
a "focused" scope plant. Detroit Edison indicated that only simple evaluations, mostly
based on design basis seismic qualification documentation, ~ill be performed to calculate
outlier component HCLPFs. With the exception of calculations performed prior to
February 1995, no other highly sophisticated HCLPF calculations would be gencrated for
progren completion. This change in scope was considered commensurate with the
revised seismic hazard estimates published in NUREG-1488. Thus, for components that
do not meet the RLE seismic demand requirements using the simple evaluation
techniques, demonstration of seismic design basis compliance was considered adequate
for the IPEEE program.

The seismic margin assessment included a containment performance evaluation, which
was conducted to study early containment failure modes and evaluate its essential
functions. The containment performance evaluation was conducted in accordance with
the requiremenis and guidelines of Generic Letter 88-20, Supplement 4 and NUREG-
1407.

At the conclusion of the seismic IPEEE study for Fermi 2, an independent peer review
was performed by a known seismic expert to further validate the results of the evaluation.
The peer review involved an evaluation of the approach and methodology used in
performing the Fermi 2 IPEEE study, as well as conclusions drawn from the program.

3.1.8.1 Results of Evaluation

All structures, systems and components included in the seismic margin evaluation were
assessed for their capability to withstand the RLE and perform their intended function in
the plant shutdown scenario. Several outlier conditions were identified during the seismic
capability walkdowns. Many of these conditions involved component mounting hardware
deficiencies that were addressed through normal plant corrective maintenance procedures.
Another significant number of outliers was for spatial interaction conditions that
presented potential effects on component functionality during and after a seismic event.
Most spatial interaction issues were resolved analytically with the exception of one which
was handled through a maintenance work request by eliminating the interaction.

The seismic evaluation also resulted in several potential plant modifications. An EDP
|3.75] was prepared to tie adjacent relay panels together to eliminate potential sensitive
relay malfunction resulting from panel interaction. A TSR [3.41] has been approved to
replace o "bad-actor” relays found in the emergency diesel generator (EDG) control
paneis. Anou.>r TSR [3.99] was initiated to strengthen the anchorage of a non-safety
related tank in the vicinity of SSEL components. A DER |3.81] was issued to address a
weak seismic load path in two instrumentation panels.
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In addition to the items above, several design basis documentation deficiencies were
identified. Documentation update to reflect plant conditions was initiated in accordance
with plant procedures.

Despite the change in scope of the Fermi 2 seismic IPEEE program [3.8), with the
completion of the plant modifications and corrective maintenance act.vities resulting
from the program, all outliers identified during the seismic evaluation and walkdowns are
shown to have adequate capability to withstand the prescribed RLE without degradation
of the components or pertinent systems. As a result, this study has demonstrated, by using
the above-described methodology, that the plant seismic HCLPF at Fermi 2 is equal to or
greater than 0.3g. This conclusion is reached from the screening results of all SSEL
components in addition to other structures and distribution systems and from
demonstrating a HCLPF value of 0.3g or greater for all evaluated items.

With the exception of the four EDG bad-actor relays, relay screening for known low
ruggedness contact devices found no applications of bad-actor relays that would have any
adverse effect on the components and systems required for plant safe ~~itdown.

3.1.8.2 Problem Areas and Insights Gained

The following are the main insights gained from the completion of the seismic margin
assessment study at Fermi 2:

1. As a result of the implementation timetable of the seismic margin program and the
plant schedule for refueling outages, it was necessary to perform seismic walkdowns
of areas of the plant that are normally inaccessible during plant operation, such as
inside containment and in the main steam tunnel, before any other walkdowns were
completed. This arrangement proved to be somewhat inconvenient because the SRT
had to spend more time in radiation areas than what would have been the case if
similar components had been walked down in the general plant areas. It was also
necessary to perform follow-up walkdowns in these normally inaccessible areas
because not all the required information was obtained the first time around. Therefore,
if possible, it would be preferable to perform radiation area walkdowns after
completing the walkdowns in other areas where the SRT can gain experience learning
the walkdown evaluation process.

2. Operations personnel at Fermi 2 are routinely trained on accident scenarios such as
Loss of Offsite Power and Station Blackout. However, all training scenarios assume
that the Combustion Turbine Generator (CTG) number 11 located near the plant is
restorable a short time after the accident to provide offsite power to the plant.
For the seismic margin evaluation, the plant is assumed to lose off-site power.
Additionally, the reliability of the CTG-11 after a seismic event is greatly in question;
therefore, the plant is required to achieve and maintain safe shutdown for 72 hours,
using the EDGs as the only power source available. This situation may present
different challenges to the plant operators for which they have received no training.

3-125



Seismic Analysis Fermi 2 IPEEE

As a result, the nuclear training department will incorporate the seismic margin
accident scenario in their future operator training plans.

3. Relay bad-actor screening indicates that, during a seismic event, it is possible that
control room operators would receive a large number of alarms resulting from relay
chatter of bad-actor relays. Such chatter was considered insignificant in the evaluation
of its impact on component and system functions. However, it is realized that it may
cause significant confusion in the control room due to the potentially large number of
annunciators involved. Therefore, the nuclear training department will also include
this scenario in the operator training plans.

4. As aresult of the review of Table 3-7, which summarizes the corrective maintenance
activities initiated throughout this program, it was realized that many of the
discovered discrepancies involve missing, loose or damaged mounting hardware.
Furthermore, it seemed like, for the most part, the deficiencies were the result of
corrective maintenance activities rather than original mounting installation of the
item. It was considered prudent to enhance maintenance persornel training and
awareness of the importance of the installation and restoration of mounting hardware.
Therefore, lessons were incorporated [3.82] in the maintenance personnel continuing
training sessions for the second quarter of 1996 to emphasize this point.
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3.2 USI A-45 and Other Seismic Safety Issues

In Generic Letter 88-20, Supplement 4 and NUREG-1407, the NRC identified several
other external events programs to be coordinated with the IPEEE. Three of these
programs were considered subsumed in the IPEEE. They are USI A-45, GI-131, and the
castern U.S. seismicity issue. Three other programs were considered either resolved or

nearing completion; however, some coordination with the IPEEE may still be required
I'hese programs are USI A-17, USI A-40 and USI A-46. The applicability of all six
programs to Fermi 2 and their resolution are discussed below

1) USI A-45, "Shutdown Decay Heat Removal Requirements." The objective of this
program is to deternune whether the decay heat removal (DHR) function at operating
plants 1s acequaic and if cost-effective improvements can be identified. The Fermi 2

iPE for inteinal initiating events evaluated the DHR system adequacy as reported in

Section 3.4.3 of the IPE report [3.31)]. The conclusion of the IPE study with respect to

the DHR system includes the following statement: "The IPE evaluation supports the

conclusion that no vulnerabilities exist at Fermi 2 to adversely affect the operator's
ability to accomplish the DHR function during an accident."

With respect to seismic events, the SMA approach is based on the selection of two
alternate safe shutdown success paths. Both success paths must include the capability
of decay heat removal as one of the four essential safety functions required. Both
success paths selected for the Fermi 2 SMA include one or more DHR modes of the
RHR system. Therefore, an assessment of seismic adequacy of the su: nression pool
cooling and shutdown cooling modes of the RHR system was included in the seismic
IPEEE program. All necessary support systems for RHR were also included in the

SCISMIC assessment

All components required for the decay heat removal functions were identified on the
SSEL and were seismically evaluated for the RLE. No vulnerabilities were identified
as a result of the seismic evaluation. Minor seismic interaction issues related to
components in the RHR system were identified and satisfactorily resolved during the
program. The conclusion of the seismic IPEEE study is that the DHR system at Fermi
2 1s capable of performing its intended safety function without any degradation
resulting from the RLE seismic event.

2) GI-131, "Potential Seismic Interaction Involving the Movable In-Core Flux Mapping

System Used in Westinghouse Plants." The Fermi 2 utilizes a General Electric

Boiling Water Reactor design; therefore, the GI-131 program is not applicabie to

Fermi 2

3) The Eastern U.S. Seismicity (The Charleston Earthquake Issue). The objective of
this program 1s to resolve concerns related to the possibility of the occurrence of large

earthquakes at nuclear plant sites east of the Rocky Mountains. In the resolution steps
of this issue, probabilistic seismic hazard estimates were developed by both
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4)

5)

6)

NRC/LLNL and EPRI for all affected sites. These estimates were utilized by the NRC
in the determination of the seismic scope of IPEEE review for each plant. Hence, this
IPEEE submittal provides a resolution of the Eastern U.S. seismicity issue for Fermi
2 without any additional work or documentation.

USI A-17, "System Interactions in Nuclear Power Plants." This unresolved safety
issue deals with possible system interactions that could affect redundancy and
independence of safety systems. Seismic spatial system interaction has been
addressed at Fermi 2 as part of the plant design and licensing. As discussed in Sectien
3.1.1.1.3.2, Fermi 2 maintains a "rattlespace” program to identify and disposition
system interactions that involve safety-related components in the plant. Additionally,
the seismic IPEEE program addressed spatial interactions as part of the seismic
margin assessment screening and evaluation walkdowns of the struciures, systems
and components included in the program.

USI A-40, "Seismic Design Criteria." This program deals with the concern regarding
seismic adequacy of large safety-related, above-ground, flat-bottom storage tanks for
SSE loading. The seismic IPEEE success paths did not take credit for any large flat-
bottom tanks. Furthermore, there are no such safety-related tanks at Fermi 2;
therefore, USI A-40 is not relevant to Fermi 2.

USI A-46, "Verification of Seismic Adequacy of Equipment in Operating Plants."
Implementation of the USI A-46 program involves plants with construction permit
applications docketed before about 1972. The construction permit for Fermi 2 was
docketed on September 26, 1972; therefore, Fermi 2 was not included in the subset of
nuclear plants requested to perform a USI A-46 review. In 1981, during the licensing
process of Fermi 2, the NRC conducted a "SQRT audit" to review the seismic
qualification program. The audit concluded that the Fermi 2 seismic qualification
program meets all the applicable NRC requirements. Therefore, USI A-46 is not
applicable to Fermi 2.
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Table 3-1 Seismically Rugged Items

The following items are considered to be rugged and not vulnerable to a
seismic event. A seismic evaluation of these component types is not

required for the IPEEE.
1 - Piping
2 - Manual Valves
3 - Check Valves
4 - Restricting Orifices
5 - Flexible Hoses
6 - Filters
7 - Strainers
8 - Pressure Taps

9 - Pressure Elements
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Table 3-2

Success Paths Safe Shutdown System Functions

e

Preferred Success Path

Alternate Success Path

Reactor reactivity
control

Reactor reactivity is controlled
by inserting the control rods into
the core. The control rod drive
mechanisms and their
corresponding hydraulic control
units operate independently of
one another.

Same as for the preferred
success path. Since the
standby liquid control system
is not considered as a viable
option given a SME, there are
no alternate systems for
reactor reactivity control.

Reactor coolant
system pressure
control

Safety relief valves in the safety
mode are selected for primary
pressure control. (Five ADS
valves are specifically chosen.)
Also, HPCI and RCIC use reactor
steam to run steam turbines,
condensing to the torus, and thus
provide additional limited
pressure control, adequate for
lower decay heats.

If high pressure injection is
not available, the primary
system can be depressurized
using the ADS SRVs. These
valves are used since they
have nitrogen accumulators
and additional pneumatic
support is not required for
their operation.

Reactor coolant
system inventory
control

The reactor coolant inventory is
controlled by RCIC or HPCI. It is
assumed that makeup is from the
torus. Therefore, the CST need
not be evaluated.

Given successful
depressurization of the
reactor vessel, the LPCI mode
of RHR would provide
adequate inventory control to
the reactor,

Decay heat removal

Decay heat can be removed via
the suppression pool cooling
mode of RHR.

In addition to suppression
pool cooling, the shutdown
cooling mode of RHR could
be used to remove decay heat
from the reactor given that
the reactor vessel has been
depressurized.

3-138




Seismic Analysis Fermi 2 IPEEE
Table 3-3  Safe Shutdown Equipment List (SSEL)
No PISNe  Line No Description Bidg Fir Elev  Mounted on SEWS No
I B2I00FO10A 7011 FEEDWATER A INBD AOV DW 1 5950 DW-01
2 B2I00FOI0B 7008 FEEDWATER B INBD AOV DW 1 5950 DW-01
3 B2I00FO76A 7012 FEEDWATER A QUTBD AOV RB 1 5930 STNL-01
4 B2I00FO76B 7009 FEEDWATER B OUTBD AOV RB 1 5896 STNL-01
5 B2103F022A 7000 MSIV A INBD AOV DW | 58800 DW-18
6 B2103F022B 7002 MSIV B INBD AOV DW 1 58800 DW-18
7 B2103F022C 7004 MSIV C INBD AOV DW 1 58800 DW-18
8 B2103F022D 7006 MSIV D INBD AOV DW 1 58800 DW-18
9 B2I03FO28A 7001 MSIV A OUTBD AOV RB I 59806 STNL-02
10 B2103F028B 7003 MSIV B OUTBD AOV RB 1 59806 STNL-02
11 B2103FO28C 7005 MSIV C OUTBD AOV RB 1 59806 STNL-02
12 B2103F028D 7007 MSIV D OUTBD AOV RB I 59806 STNL-02
13 B2104A003A 3007 ACCUMULATOR TANK DW | 61603 B2104FO13R DW-10
14 B2104A003B 3052 ACCUMULATOR TANK DW 1 61903 B2104F013H DW-10
15 B2104A003C 3067 ACCUMULATOR TANK DW 1 61903 B2104FO13P DW-10
16 B2104A003D 3037 ACCUMULATOR TANK DW 1 61706 B2104F013] DW-10
17 B2104A003E 3022 ACCUMULATOR TANK DW 1 61509 B2104FO13E DW-10
I8 B2104FOI3E 3016 SRV DW 1 6129 DW-09
19 B2104FOI3H 3046 SRV DW 1 6129 DW-09
20 B2104F013) 3031 SRV DW 1 6129 DW-09
21 B2104FO13P 3061 SRV DW 1 6129 DW-09
22 B2I04FO13R 3001 SRV DW 1 6129 DW-09
23 B2IFOI3E 3017 SOLENOID VALVE DW 1 61209 B2104FO13E
24 B21FO13H 3047  SOLENOID VALVE DW 1 61209 B2104F013H
25 B2IFO13) 3032 SOLENOID VALVE DW 1 61209 B2104F013)
26 B2IFO13P 3062 SOLENOID VALVE DW 1 61209 B2104F013P
7 B2IFO13R 3002 SOLENOID VALVE DW 1 61209 B2104FO13R
28 B2IF022A 8500 MSIV A INB.ISO.VLV. SOL.VLV DW 1 5896 B2103F022A DW-23
29  B2IF022B 8501 MSIV B INB.ISO.VLV. SOL VLV DW 1 5896 B2103F022B DW-23
30 B21F022C 8502 MSIV C INB.ISO VLV SOL VLV DW | 5896 B2103F022C DW-23
31 B21F022D 8503 MSIV D INB.ISO.VLV. SOL.VLV DW 1 5896 B2103F022D DW-23
32 B2IFO28A 8504 MSIV D OTBISO.VLV. SOL VLV RB | 5986 B210 “128A STNL-08
33 B21F028B 8505 MSIV D OTB.ISO.VLV. SOL.VLV, RB | 598-6 B2103 28B STNL-08
34 B2IF028C 8506 MSIV D OTB.ISO.VLV. SOL.VLV. RB | 598-6 B2103F028C STNL-08
35 B21F028D 8507 MSIV D OTB.ISO.VLV. SOL.VLV. RB | 598-6 B2103F028D STNL-08
36 B2IK401 8508 ERIS RPV H20 LVL.SIG.CND AB 2 6136 HIIP6I2
37 B2IK402A 8509 ERIS RPV H20 LVL SIG.CND. AB 2 6136 HIIP6I3
38 B21K402B 8510 ERIS RPV H20 LVL.SIG CND. AB 2 6136 HIIP6I2
39 B2IK609A 3246 OUTPUT PS-B3INI1IA AB 4 65906 H21PO8O
40  B21K609B 3247 OUTPUT PS - B3IN112A AB 4 65906 H21PO8I
41 B2IK609C 3248 OUTPUT PS - B3INI13A AB 4 65906 H21P080
42 B2IK60SD 3249 OUTPUT PS - BIINI14A AB 4 65906 H21PO8I
43 B2IK6I0A 3214 POWER SUPPLY AB 4 65906 H21P082
44 B2IK610B 3216 POWER SUPPLY AB 4 65906 H21P083
45 B2IK610C 3215 POWER SUPPLY AB 4 65906 H21P082
46 B2IK610D 3217 POWER SUPPLY AB 4 65906 H21PO83
47 B2IK6I13A 3212 POWER SUPPLY AB 2 61306 HIIP6I3
48 B2IK613B 3213 POWER SUPPLY AB 2 61306 HI1P6I12
49 B2IKBOIA 3296 OUTPUT PS - E4IN602A AB 2 61306 HIlP614
50  B2IKSOIB 3297 OUTPUT PS - E4IN602B AB 2 61306 HIIP614
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No

51
52
53
54
55
56
57
58
59
60
61
62
63

PISNo  Line No
B2IK815 3250
B21K816 3252
B21K817 3253
B21K827 3254
B21K828 3256
B21K829 3257
B21K839 3258
B21K842 3259
B21K845 3260
B21K846 3262
B21K847 3264
B21KR48 3266
B21K849 3268
B21K850 3269
B21K857A 8511
B2INOBOA 3166
B2INOSOB 3165
B2INOBOC 3188
BZINOSOD 3189
B2INOBIA 3168
B2INOSIB 3167
B2INOSIC 3194
B2INOSID 3195
B2INO8SA 3105
B2INOSSB 318
B2INO90A 3101
B2INO90B 34
B2INO9OC 3103
B2INOY0D 316
B2INO9IA 3106
B2INO9IB 319
B2INO9IC 3109
B2INOSID 3122
B2INO94A 3128
B2IN094B 3140
B2IN094C 3134
B2IN0O94D 3146
B2INO94E 3130
B2IN0O94F 3142
B2IN094G 3136
B2IN0Y4H 3148
B2INI110A 3153
B2IN110B 3176
B2IN110C 3154
B2INI110D 7
B2IN111A 3156
B2INI11B 3180
B2INI1IC 3157
B2INIIID 3179
B2IN410E 3027

Table 3-3  Safe Shutdown Equipment List (SSEL)
Bldg FEir Elev

Description
INTERM. INST. - B21R802
INTERM. INST. - B21R801
INTERM. INST. - B21R801
INTERM. INST. - B21R803
INTERM. INST. - B21R804
INTERM. INST. - B2IR804
INTERM. PS - B21R801
INTERM PS - B21R802
INTERM. INST. - B21R802
INTERM. INST. - B21R801
INTERM. PS - B2IR803
INTERM. INST. - B21R804
FEED - B21R807
FEED - B21R803
ERIS RPV H20 LVL.SIG CND.
LEVEL TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITT.R
LEVEL TRANSMITTER
LEVEL TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITTER
LEVEL TRANSMITTER
PRESSURE TKANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTR
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
PRESSURE SWITCH
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61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
659-6

61306
61306
61306
61306
61306
61306
61306
61306
58306
58306
61306
61306
58306
58306
61306
61306
61306
61306
61306
61306
613006
61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
61306
61006

Mounted SEWS N
HIIP917A
HI1P917A
HI1P917A
H!IP917B
H11P917B
Hi1P917B
HIIP917A
HI1P917B
HIIP917A
H11P917A
HI1P917B
H11P917B
HIIP9I7A
H11P917B
H21P082
H21P004
H21P004
H21P00S
H21P00S
H21P004
H21P004
H21P00S
H21P00S
H21P009
H21PO10
H21P004
H21P00S
H21P00Y
H21P010
H21P004
H21P005
H21P004
H21P0O0S
H21P004
H21P00S
H21P004
H21P00S
H21P004
H21P0O0S
H21P004
H21P005
H21P004
H21P00S
H21P004
H21P005
H21P004
H21P00S
H21P004
H21P005
B21P402E



Seismic Analysis

Fermi

-
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IPEEL

P15 No
B2IN4IOH
B2IN410)
H2IN410P
B2IN410R
B2IN4LLE
B2IN4IIH
B2IN411)
B2IN411IP
B2INATIR
32 IN45(
B2IN45|
B2IN610A
B2ING6I0ORB
B2INGI(K
B2IN61OD
B2 INGROA
B2INGROB
B2 I N6SO(
B2INGROD
B2INGEIA
B2INGRIB
B2INGKI(
B2ING6RID
B2INGSIA
B2ING684R
B2IN684(
B2INGS4D
B2INGBSA
B2INGESB
B2IN690A
B2IN6YOB
B2 ING6DX
B2 IN6YOD
B2IN6YIA
B2IN
B2IN

IN693D
IN694
NG6DIH

B2 IN694(

B2IN6Y4D

B2 IN694}

Table 3-3

Line No
3057

3042

)72

3072
3012
3028
305K

30473

PRESSI
PRESSI
PRESSI
PRESSI
PRESSI
PRESSI
PRESSI
PRESSI

PRESSI

Description
RE SWITCH
RE SWITCH
RE SWITCH
RE SWITCH
RE SWITCH
RE SWITCH
RE SWITCH
RE SWITCH
RE SWITCH

FEED - B21R803
SOURCE INST
OUTPUT INST
OUTPUT INST
LPCI TRIP UNIT
LPCI TRIP UNIT
PUT INST
'PUT INST
'PUT INST
[FUT INST
UTPUT INST
TPUT INST
Pl INST
F'PUT INST
I'PUT INST
I'PUT INST
OUTPUT INST
OUTPUT INST
INTERM. INST
INTERM. INST

PRESSURE INDI

PRESSURE IND
PRESSURE IND
PRESSURE IND
LEVEL INDICA
VEL INDICA
VEL INDICA

VEL INDICA

- B21R802
- B2IN110A

- B2IN110B

SIG.COND

SIG.COND

- B2INOBOA
- B2INOBOB
- B2 INOBIX

- B2INOSOD
-B2INOSIA
- B2INOBIB

- B2INOBI(

« B2INOSID
- B2INOSIA
-B2INORIB
-B2INOBI(

- B2INOSID

- B2INOSSA
- B2INORSB
ATOR
ICATOR
ICATOR
ICATOR
[OR

T'OR

FOR

1OR

LEVEL SWITCH

VEL SWITCH

VEL SWITCH
EVEL SWITCH
RPV LEVEI
RPV LI
RPV LEVEI
RPV LEVEIL
I'RIP UNIT
I'RIP UNIT
I'RIP UNIT
I'RIP UNIT
I'RIP UNIT

L LEVEL SWITCH
VEL LEVEI

L LEVEL SWITCH
LEVEI

SWITCH

SWITCH

Bldg
DW
DW
DW
DW
DW
DW
DW
DW
DW
RB
RB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
"\H
AB
AB
AB
AB
AB
AB
AB
AR
AB
AB
\B
AB
AB
AB
AB
AR
\B
AB
AB
AB
AB
AB

I
I
]
1
|
|
1
1
|
|
1

_ 5

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

b & L& & - s

Safe Shutdown Equipment List (SSEL)
Fir Eley

61100
61100
61006
61100
61006
61100
61100
61006
61100
$8306
58306
65906
6H590¢
6596
659-¢
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
65906
H590)¢
6590)¢
6590¢
6H590¢
65906
6596
6509.¢
6H59.6
659-¢
6500)¢
65906
6HS90)¢
65906

65906

Mounted on SEWS No

B21P402H
B21P402)
B21P402P
B21P402R
B21P402}
B21P402H
B21P402)
B21P402P
B21P402R
H21P423B
H21P423A
H21P082
H21POB3
H21P0O82
H21P083
H21P084
H21PO86
H21PO8S
H21PO87
H21PO84
H21POR6
H21PORS
H21P087
H21P0OB4
H21PO&6
H2iPOBS
H21PO87
H21P080
H21PO81
H21P0O82
H21PO83
H21POBO
H21PO8I1
H21PO82
H21POR3
H21P082
H21P0OK3
H21POR2
H21POK3
H21POR2
H21POR3
H21POR2
H2 1 POKZ
HZ1P0O83
H21POK3
H21POR2
H21PO&3
H21P082
H21PO83
H21P082
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Table 3-3  Safe Shutdown Equipment List (SSEL)
Ne PISNe  Line No Description Bidg Fir Elev  Mounted on SEWS No
151 B2IN694F 3143 TRIP UNIT AB 4 65906 H2IPO83
152 B2IN694G 3137 TRIP UNIT AB 4 65906 H21PO82
153 B2IN694H 3149 TRIP UNIT AB 4 65906 H2!PO83
154 B21P400 1830 RELAY PANEL AB 3 64306 WALL SGR2-07
155 B21P40) 1831 RELAY PANEL AB 3 64306 WALL SGR2-07
156 B21P402E 3298 INSTRUMENT RACK DW 1 61100 B2IP402E  DW-04
157 B21P402H 3299 INSTRUMENT RACK DW 1 61006 B2IP402H DW-04
158 B21P402) 3300 INSTRUMENT RACK DW 1 61100 B21P402)  DW-04
159 B21P402P 3301 INSTRUMENT RACK DW 1 61100 B2IP402P  DW-04
160 B21P402R 3302 INSTRUMENT RACK DW 1 61100 B2IP402R  DW-04
161 B2IR61S 3290 OUTPUT INST. - B2INO8SB AB 3 64306 HI1P602
162 B2IR623A 3237 POST ACCIDENT RPV LEVEL/PRESSU ~ AB 3 64306 H11P601
163 B2IR623B 3238 POST ACCIDENT RPV LEVEL/PRESSU ~ AB 3 64306 H11P602
164 B3100FO14A 7034 RECIRC PUMP SEAL INBD 1SO VA DW B $7500 V83710  DW-19
165 B3100FO14B 7032 RECIRC PUMP SEAL INBD ISO VA DW B 5800 V83590  DW-19
166 B3100FO16A 7035 RECIRC PUMP SEAL OUTBD ISO VA RB I 5920 V8377  RBI.03
167 B3100FO16B 7033 RECIRC PUMP SEAL OUTBD ISO VA RB | 5950 V83768  RBI.03
168 B3INIIIA 3504 SOURCE INST. - B3IN611A RB B 56200 H21P006
169 B3INIIIB 3505 SOURCE INST. - B3IN611B RB B 56200 H21P022
170 B3IN6IIA 2101 OUTPUT INST - B3INI11A AB 4 65906 H21POSO
171 B3IN6IIB 2102 OUTPUT INST - B3INI11B AB 4 65906 H21POSI
172 Cl100FO10 2004 SDV VENT VALVE RB 1 6007 RB1-11
173 Cl100FO11 2005 SDV DRAIN VALVE RB B 57311 V30-0012  RBTR-08
174 CI100F180 2006 SDV VENT VALVE RH 16007 RB1-12
178 CI1100FI81 2007 SDV DRAIN VALVE RB B 57311 V30-0011  RBTR-08
176 C1102D001 2019 CRD | THRU 185 DW 1 5870
177 C1103D001 2018 HCU | THRU 18* RB | $866 RB1-21
178 C1IF160A 2008 ARI SOLENOID \ AT VF RB 1 59300 RB1-07
179 C11F1608 2009  ARI SOLENOID VALVE RB 1 59300 RB1-07
180 ClIF162A 2010  ARI SOLENOID VALVE RB 1 59100 RB1-06
I81 ClIF162B 2011 ARI SOLENOID VALVE RB 1 58600 RB1-06
182 CliF162C 2012 ARI SOLENOID VALVE RB I 59008 RB1-06
183 CIIF162D 2013 ARI SOLENOID VALVE RB I 59008 RB1-06
184 CIIF163A 2014 ARI SOLENOID VALVE RB 1 58702 RB1-05
185 ClIFI63B 2015  ARI SOLENOID VALVE RB 1 58600 RB1-05
186 CIIFI82A 2001 SDV VENT AND DRAIN SOLENOID VA RB | 58306 ClIP401  RBI-08
187 C11F1828 2002 SDV VENT AND DRAIN SOLENOID VA RB I 58306 C11P401  RBI-08
I88 C11F409 A/B 2003 SDV VENT AND DRAIN SOLENOID VA RB I 58700 C11P401  RBI-09
189 C11P401 3613 INSTRUMENT RACK RB | 58306 FLOOR RB1-10
190 C35K410 8518 PRV LEVEL SIG. COND. AB 4 6596 H21PO82
191 C35K800 8519 DW PR RSD PR SIG.COND. AB 2 6136 HIIP6I2
192 C35K801 8520 RPV LVLRSD LVL.SIG.COND. AB 2 6136 HIIP6I2
193 C35K803 8521 HPCI HDR FL.RSD SIG.COND. AB 2 6136 HIIP6I2
194 C35R001 8522 DW PRES. INDICATOR RB 2 6136 H2IPI00
195 C7IK609A 2111 OUTPUT PS - B2INOBOA AB 4 65906 H21PO84
196 C7IK609B 2112 OUTPUT PS - B2INOSOB AB 4 65906 H21POB6
197 C7IK609C 2113 OUTPUT PS - B2INOSOC AB 4 65906 H21POKS
198 C7IK609D 2114 OUTPUT PS - B2INOSOD AB 4 65906 H21PO87
199 C7IK610A 2115 OUTPUT PS - B2INOSOA AB 4 65906 H21P084
200 C7IK610B 2116  OUTPUT PS - B2INOSOB AB 4 65906 H21POB6
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201
202
203
204
208
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

PIS No
CTIK610C
C71K610D
C7INOSOA
C7INOSOB
C7INOSOC
C7INOSOD
CTIN65OA
C7INGSOB
CTIN%S0C
CINGSOD
C7IN651
C7IN653
E1100FO01A
E1100F001B
E1100F025A
E1100F025B
E1100F029
E1100F030A
ET1100F030B
E1100F030C
E1100F030D
E1T100FOS0A
E1100FO50B
E1100F0S6A
E1100F056B
ETT100F060A
E1100F060B
E1100F078
E1101B00OIA
E1101B001B
E1102C002A
E1102C0028
E1102C002C
E1102C002D
E1150F004A
E1150F004B
E1150F004C
E1150F004D
E1150F006A
E1150F0068B
E1150F006C
E1150F006D
E1150F007A
E1150F007B
E1150F008
E1150F009
E1150F015A
E1150F015B
E1150F017A
ET150F017B

Table 3-3  Safe Shutdown Equipment List (SSEL)
Bldg  Fir Elev

Line No

2117
2118
2119
2i20
2121
2122
2123
2124
2125
2126
3514
3515
828
824
5039
5143
6031
5001
5105
5074
5177
5061
5168
829
823
5064
5170
5141
711
764
5012
5116
5083
5188
5002
5106
5075
5178
5005
5109
5077
5181
5026
5129
6019
6005
5056
5163
5052
5160

Description
OUTPUT PS - B2IN080OC
OUTPUT PS - B2INOSOD
SOURCE INSTRUMENT
SOURCE INSTRUMENT
SOURCE INSTRUMENT
SOURCE INSTRUMENT
OUTPUT INST, - C7TINOSOA
OUTPUT INST. - CTINOSOB
OUTPUT INST. - C7IN0OSOC
OUTPUT INST. - C7IN0OSOD
OUTPUT INST. - C7TINOSOA
OUTPUT INST. - CTINOSOA
RHR HX THERMAL RELIEF VA
RHR HX THERMAL RELIEF VA
RELIEF VALVE
RELIEF VALVE
SDC SUCTION RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
TESTABLE CHECK VALVE
TESTABLE CHECK VALVE
RHR HX RELIEF VALVE
RHR HX RELIEF VALVE
MANUAL ISOLATION VALVE
LPCI LOOP B MANUAL ISO VALVE
RHRSW XTIE CHECK VALVE
DIV 1 RHR HX
RHR DIV 2 HEAT EXCHANGER
RHR PUMP A
RHR PUMP B
RHR PUMP C
RHR PUMP D
TORUS SUCTION VALVE
TORUS SUCTION VALVE
TORUS SUCTION VALVE
TORUS SUCTION MOV
SDC ISOLATION VALVE
SDC ISOLATION VALVE
SDC ISOLATION VALVE
SDC ISOLATION VALVE
MINIMUM FLOW MOV
MIN FLOW ISOLATION MOV
SDC SUCTION OUTBD 1SO MOV
SDC INBD SUCTION ISO MOV
LPCI INBD ISOLATION MOV
LPCI LOOP B INBD INJECTION MOV
LPCI OUTBD ISO MOV
LPCI LOOP B OUTBD INJECTION MO
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65906
65906
61306
61306
61306
61306
65906
65906
65906
65906
65906
65906
629 6
6296
5760
57611
5790
546 0
5470
546 0
546 0
59906
59906
608 0
608 0
60000
60000
60106
60306
503 6
5400
540 0
540 0
540 0
543 0
543 0
5424
5424
546 0
546 0
546 0
546 0
578 6
578 6
591 0
600 0
594 4
594 4
578 5
§78 §

Mounted on  SEWS No

H21PO8S
H21P087
H21P004
H21P004
H21P00S
H21P00S
H21P084
H21PO86
H21POBS
H21P087
H21P084
H21P084

PIPE

V8-2099
V8-2102
V8-2101
VB-2100
V8-2095
V8-2098
V8-2097
V8-2096
V8-2154
V8-2134
V8-2092
V8-2091
V82161
V8-2162
V8-2159
V8-2160

RHRHX-03
RHRHX-02
RBTR-02
RBTR-02
RBTR-07
RBTR-15
RBTR-15
RBTR-15
RBTR-15
DW-02
DW-02
RHRHX-02
RHRHX-02

RHRHX-01
RHRHX-04
RHRHX-04
RBSB-01
RBSB-01
RBSB-01
RBSB-01
RBTR-19
RBTR-19
RBTR-19
RBTR-19
RBTR-19
RBTR-19
RBTR-19
RBTR-19
RBTR-03
RBTR-03
RB1-04
DW-07
RB1-17
RBI1-17
KBTR-20
RBTR-20
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNo  Line No Description Bidg Fir Elev  Mounted on SEWS No
251 E1150F024A 6207 DIV | TC ISOLATION MOV RB B 5787 V82135 RBTR-04
252 ENISOF024B 6219 DIV 2 TC ISOLATION MOV RB B 5787 V8-2136 RBTR-04
255 EIIS0FG28A 6201 TC DIV 1 ISOLATION MOV RB B 5787 V8-2155 RBTR-05
254 EI150F028B 6213 TC DIV 2 ISOLATION MOV RB B 5787 V8-2156 RBTR-05
255 EII50F048A 5036 DIV IRHR HX BYPASS RB 1 5900 V82139 RHRHX-06
256 EI150F048B 5139 DIV 11 RHR HX BYPASS RB 1 60511 V8-2140 RHRHX-06
257 Ei150F068A 716 DIV 1 RHRSW HX FLOW CONTROL MO RB 2 6173 VI5-2018  RHRHX-05
258 E1150F068B 765 DIV 2 RHRSW HX FLOW CONTROL MO RB 2 6173 VI5-2019  RHRHX-0%
259 E1150F608 6012  FO09 BYPASS MOV DW I 6080 VE-3407 DW-08
260 ELIS0F611A 5066 FO17A BYPASS VALVE RB B 5700 VB-4613 RBTR-01
261 E1150F611B 5171  FO17B BYPASS MOV RB B 5700 V8-4614 RBTR-01
262 ELIS1C001A 700  RHRSW PUMP A RHR 1 5900 PUMP RHR1-12
263 E1I51C001B 742 RHRSW PUMP B RHR 1 5900 PUMP RHR1-12
264 E1151C001C 705  RHRSW PUMP C RHR 1 5900 PUMP RHR1-12
265 ENISIC001D 746  RHRSW PUMP D RHR 1 590 PUMP RHR1-12
266 E1156C001A 725 DIV 1 RHRSW FAN MOTOR RHR 2 6170 RHR2-09
267 E1156C001B 773 DIV 2 RHRSW FAN MOTOR RHR 2 6170 RHR2-09
268 E1156C001C 731 DIV | RHRSW FAN MOTOR RHR 2 6170 RHR2-09
269 E1156C001D 778 DIV 2 RHRSW FAN MOTOR RHR 2 6170 RHR2-0¢
270 E11F412 3139  SOLENOID VALVE RB 2 61306 RB2-19
271 EIIF413 3145 SOLENOID VALVE RB 2 61306 RB2-19
272 EIlIF414 3127 SOLENOID VALVE RB 2 62805 RB2-19
273 ElIF41S 3133 SOLENOID VALVE RB 2 62805 RB2-19
274 E1IF610A 5062 CHECK VALVE BYPASS Dw 1 59906 DW-03
275 EILIF610B 5167 STEAM WARMUP BYPASS VALVE DW 1 59906 DW-03
276 ELIK600A 1966 INTERM. INST. - E11R603A AB 2 61306 HI1IP613

277 E1IK600B 1967 INTERM. INST. - E11R603B AB 2 61306 HIIP612

278 E11K603A 737  POWER SUPPLY AB 2 61306 HIIP613

279 EI11K603B 759  POWER SUPPLY AB 2 61306 H1IP612

280 EIIK817A 5317 INTERM. INST - PT #72 AB 2 61306 HI11P613

281 E1IK817B 5318 INTERM. INST. - PT #73 AB 2 61306 HI1IP612

282 E11K826A 5321 INTERM. INST. - PT #80 AB 2 61306 HI1IP613

283 E11K826B 5322 INTERM. INST. - PT #81 AB 2 61306 HI1IP612

284 E1INOO7A 738 FLOW TRANSMITTER RB B 56200 H21POIS

285 EIIN0OTB 760 FLOW TRANSMITTER RB B 56200 H21P021

286 EIINOISA 1970 SOURCE INST. - EI1R608A RB B 56200 H21PO18

287 EIINOISB 1971  SOURCE INST. - E11R608B RB B 56200 H21PO21

288 EIINOSSA 5031 PRESSURE TRANSMITTER RB B 56200 H2IPOI8

289 EIINOSSB 5135 PRESSURE TRANSMITTER RB B 56200 H21PO21

290 ETINOSSC 5100 PRESSURE TRANSMITTER RB B 56200 H2IPOI8

291 E1INOSSD 5203 PRESSURE TRANSMITTER RB B 56200 H2IPO21

292 EIIN655SA 8115 RHR PMP A PRMSSVE TO ADS TRIP AB 4 659-6 H21IPOBO

293 EITIN655B 8116 RHR PMP.B BLDN PR TRIP UNIT AB 4 6596 H21PO8I

294 EI1IN655C 8117 RHR PMP.C BLDN.PR.TRIP UNIT AB 4 659-6 H2IPOBO

295 E1IN6S5SD 8118 RHR PMP.D BLDN PRTRIP UNIT AB 4 6596 H2IPOBI

296 E11P400A 1832 RELAY PANEL RHR I 59000 RACKS RHR1-13
297 E11P400B 1833 RELAY PANEL RHR 1 59000 RACKS RHR1-13
298 EIIR003A 5029 PRESSURE INDICATOR RB B 56200 H2IPOIR

299 ELIR003B 5133  PRESSURE INDICATOR RB B 56200 H21P021

300 EINR003C 5098 PRESSURE INDICATOR RB B 56200 H21P018
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNo  Line No Description Bidg Fir Elev  Mounted on SEWS No
301 ENRO03D 5201 PRESSURE INDICATOR RB B 56200 H21P021

302 ENIR602A 710 FLOW INDICATOR AB 3 64306 H11P601

303 E1IR602B 758 FLOW INDICATOR AB 3 64306 HI11P602

304 E1IR603A 5044 FLOW INDICATOR RB 3 64306 HI11P601

305 EIIR603B 5147 FLOW INDICATOR RB 3 64306 HI1P602

306 EIIR608A 5043 FLOW RECORDER AB 3 64306 HI11P601

307 E1IR608B 5146 FLOW RECORDER AB 3 64306 HI1P602

308 E2150F031A 7057 CS MIN FLOW MOV RB B 5680 V8-4683 RBB-05
309 E2150F031B 7049 CS MIN FLOW MOV RB B 56600 V§-2032 RBE-05
310 E21IK601A 1972 FEED - B2IN094A AB 2 61306 HIIP626

311 E21K601B 1973  FEED - B2IN094B AB 2 61306 HI11P627

312 E4100B001 4020 BAROMETRIC CONDENSER AB SB 5400 HPC1-08
313 E4100B002 4022 LUBE OIL COOLER AB 5B 5400 HPCI-13
314 E4100F020 4010 BOOSTER PUMP RELIEF VA AB SB 5400 HPCI-01
315 E4100F026 4028 DRAIN LINE ISO VA AB SB 54107 VALVE HPCI-03
316 E4100F028 4092 A0V RB SB 54200 HPCI-26
317 E4100F050 4021 LUBE OIL COOLER RELIEF VA AB SB 5400 HPCI-01
318  E4100F053 4131 AOV AB SB 54200 HPCI-14
319 E4100F067 4109 H.O.STOP VALVES AB SH HPCI-09
320 E4100F068 4110 H.O.CONTROL VALVE AB SB HPC1-09
321 E4101CO01A 4038 MAIN HPCI PUMP AB SB 5400 HPCI-02
322 E4101C001B 4006 HPCI BOOSTER PUMP AB SB 5450 HPCI-15
323 E4101C001C 8006 TURBINE-DRIVEN OIL PUMP AB SB 5450 FLOOR HPCI-23
324 E4101C001D 8007 HPCI PUMP GEAR REDUCER AB SB 5450 FLOOR

325 E4101C002 4113 HPCI TURBINE AB SB 5450 HPCI-16
326 E4101C003 4036 VACUUM PUMP AB SB 5400 HPCI-17
327 E4101C004 4025 COND PUMP AB SB 5400 HPCI-18
328 E4101C005 8008 HPCI AUX OIL PUMP AB SB 5400 HPCI-22
329 E4150F001 4108 MOV AB SB 5499 V17-2022 HPCI-10
330 E4150F002 4074 STEAM SUPPLY INBD I1SO DW 1 5866 VI17-2020 DW-22
331 EA4150F003 4076 STEAM SUPPLY OUTBD ISO RB 1 5866 VI17-2021 STNL-03
332 E4150F004 8129 HPCi BSTR.PMP SCTN.FRM.CST ISO RB 541-1 V82191 HPCI-27
333 E4150F006 4060 MOV ISOLATION TO FW RB | 5873 V82194 STNL-06
334 E4150F012 4053 MOV ISOLATION TO TORUS RB SB 5556 V8-2196 HPC1-24
335 E4150F041 4004 HPCI SUCTION FROM TORUS MOV AB SB 54111 V8-2204 HPCI-05
336 E4150F042 4001 TORUS SUCTION MOV RB SB 54111 V8-2202 RBTR-18
337 EA4150F059 4013  1SO VA BAROMETRIC CONDENSER AB SB 55000 V8-2218 HPCI-04
338 E4150F075 4177 TURBINE EXH OUTBD VAC BREAKER RB B 5790 VI11-2013 RBTR-13
339 E4IF025 4068 SOLENOID VA AB SB 54400 H21P428

340 EA41F026 4067 SOLENOID VA AB SB 54400 H21P420

341 E41F035 4015 PCV - BAROMETRIC COND AB SB 54103 PIPE HPC1-06
342 E41F053 4132 SOLENOID FOR F053 AB SB 54400 H21P420

343 E41F200 8130 HPCIREMOTE TURB.TRIP SOL VALV RB 545-0 EQUIP HPCI-29
344 E4AlIF428 4093 SOLDNOID FOR F028 AB SB 54400 H21P428

345 E41F429 4096 SOLENOID FOR F029 AB SB 54400 H21P420

346 FA41F454 4088 SOLENOID FOR F0354 AB SB 54400 H21P420

347 E41K200 1944  INTERM. INST. - E41R700 AB 2 61306 HI11P929

348  E41K201 3901 SOURCE INST. - E41R700 AB 2 61306 HI1IP929

349 E41K202 8132 HPCI TURB.SPEED SIGNAL CONDITI RB 2 6136 HI11P929

350 E41K203 3902 SOURCE INST. - E41R700 AB SB 54100 EQUIP HPCI-20

3-145



Seismic Analysis Fermi 2 IPEEE
Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNo  Linge No Description Bidg Flr Elev  Mounted on SEWS No
351 E41K204 3903 SOURCE INST. - E41R700 AB 2 61306 HIIP929

352 E41K400 4066 PRESSURE CONTROL RB  SB 54700 WALL HPCI-28
353 E41K401 8523 HPCI TRS H20.LVL SIG.COND AB 4 659-6 H21POSI

354 E41K403 8524 HPCI TRS H20.LVL SIG COND AB 4 6596 H21PO8I

355 E41K409 8525 HPCI TURB SPD.SIG.COND. RB 2 6136 HIIP929

356 E41K411 8526 HPCI TURB.GOV SIG COND. RB 2 613-6 HIIP929

357 E41K600 1940  PS - E4INO14, 16, 09, 19 AB 2 61306 HIIP612

358 E4IK601 1939 INTERM. INST. - E41R613 AB 2 61306 HIIP6I2

359 E41K603 3904 FEED - E41R613 AB 2 61306 HI1P612

360 E41K615 1942 INTERM. INST - E41R614 AB 2 61306 HI1P6I2

361 E41K616 1943 PS - E41K615 AB 2 61306 HIIP6I2

362 E41K801 8527 HPCI PMP FLOW SIG.COND RB 2 6136 H1IP612

363 E41K803 8591 HPCI TURB SPD.SIG COND RB 2 6136 HIIP6I2

364 E41K805 8528 HPCI PMP FL RTE SIG COND. RB 2 6136 HIIP6I2

365  E41N006 4047 FLOW SWITCH AB  SB 54000 H21POI4

366 E41NOOS 1941  SOURCE INST. - E41R613 AB  SB 54000 H21PO14

367 E4IN009 1937 SOURCE INST. - E41R609 AB  SB 54000 H21PO14

368 E4INOIO 4065 PRESSURE SWITCH AB  SB 54000 H21PO14

369 E4INOI3 1935  SOURCE INST. - E41R608 AB  SB 54000 H21P0I4

370 E4INO16 1936 SOURCE INST. - E41R608 AB  SB 54000 H21POI4

371 E4INOI7A 4118  PRESSURE SWITCH AB  SB 54000 H21POI4

372 E4INO17B 4119 PRESSURE SWITCH AB  SB 54000 H21P014

373 E4INO19 1938 SOURCE INST. - E41R609 RB  SB 54000 H21POI4

374 E4ING27 4041 PRESSURE SWITCH RB  SB 54000 H21P014

375 E4INO30A 3910 SOURCE INST. - E4IN602A AB  SB 55100 CEILING  HPCI-07
376 E4I1N030B 3909 SOURCE INST. - E4IN602B AB  SB 55100 CEILING  HPCI07
377 E4INOSSA 3935 SOURCE INST. - E4IN655A RB B 56600 H21P034

378 E4INOSSB 3936 SOURCE INST. - E4IN655B AB  SB 54000 H21PO14

379 E4INOSSC 3937 SOURCE INST. - E4IN655C KB B 56600 H21P034

380 E4INOSSD 3938 SOURCE INST. - E4IN655D AB  SB 54000 H21PO14

381 E4INOS7A 3912 SOURCE INST. - E4IN657A RB B 56200 H21PO16

382 E4INOSTB 3913  SOURCE INST. - E4IN657B RB B 56200 H21P036

383 E4INOSSA 3931 SOURCE INST. - E4IN658A RB B $6200 H21P016

384 E4INOSSB 3932 SOURCE INST. - E4IN658B RB B 56200 H2IP036

385 E4IN0OSSC 3933  SOURCE INST - E4IN658C RB B 56200 H2IPDI6

386 E4INOSSD 3934  SOURCE INST. - E4IN658D RB B 56200 H21P036

387 E4INO6IB 3939 SOURCE INST. - E4IN661B YD | 58705 H21P492

388 E4INO6ID 3940 SOURCE INST. - E4IN661D YD 1 58705 H21P492

389 E4IN0O62B 3941 SOURCE INST. - E4IN662B AB  SB 54904 WALL RBSB-07
390  E4IN062D 3944  SOURCE INST - E4IN662D AB  SB 54904 WALL RBSB-07
391 E4IN203 3908 SOURCE INST. - E41R700 AB  SB 54910 EQUIP HPCI-21
392 E4IN212 3905 SOURCE INST. - E41R700 AB  SB 54400 EQUIP

393 E4INSO0A 8529 HPCI STOP VLV POS SWITCH RB 549-1  V17-2026

394 E4INS00B 8530 HPCI STOP VLV POS SWITCH RB 549-1  V17-2026

395 E4IN602A 3915 OUTPUT INST. - E4INO30A AB 2 61306 HIIP614

396 E4IN602B 3916 OUTPUT INST. - E4INO30B AB 2 61306 HI1IP614

397 E4IN6SSA 3924  OUTPUT INST. - E4INOSSA AB 4 65906 H21PORO

398 E4IN6SSB 3925 OUTPUT INST. - E4INOSSB AB 4 65906 H21PO8I

399 E4IN6SSC 3926 OUTPUT INST. - E4INOSSC AB 4 65906 H21POBO

400 EAINGSSD 3927 OUTPUT INST. - E4INOSSD AB 4 65906 H21POSI
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Table 3-3  Safe Shutdown Equipment List (SSEL)
No PISNe  Line No Description Bidg Fir Elev  Mounted on SEWS No

401 E4IN65TA 3911 SOURCE INST. - PT #130 4 65906 H21PO80O

402 E4IN657B 3917 OUTPUT INST. - E4INOS7B 4 65906 H2iPO8I

403 E4INGSSA 3920 OUTPUT INST. - E4INOSRA 4 65906 H21PO8O

404 E4IN65EB 3921 OUTPUT INST. - E4INOSBB 4 65906 H21PO8I

405 E4IN658C 3922 OUTPUT INST. - E4INOS8C 4 65906 H21PO8O

406 E4IN65SD 3923  OUTPUT INST. - E4INOSSD 4 65906 H21PO8I

407 E4IN660A 3918  OUTPUT INST. - E4INOS7A 4 65906 H21PO80

408 E4IN660B 3919 OUTPUT INST. - EAINOSTB 4 65906 H21POBI

409 E4IN661B 3928 OUTPUT INST. - E4INO61B 4 65906 H21PO8I

410 E4IN661D 3929 OUTPUT INST. - E4INO61D 4 65906 H21PO8I

411 E4IN662B 3930 OUTPUT INST. - E4INO62B 4 65906 HZIPO8I

412 EAIN662D 3943 OUTPUT INST. - EAINO62D 4 65906 H21PO8I

413 E4INAOI 8131 HPCI AUX./MAIN OIL PMP.TRIP PR 546-0 EQUIP.

414 E41R608 4080 PRESSURE INDICATOR 3 64306 HI11P602

415 E41R609 4043 PRESSURE INDICATOR 3 64306 HIIP602

416 FE41R613 4049 FLOW INDICATOR 3 64306 HI11P602

417 EAIR614 4048 FLOW CONTROL 3 64306 HI1P602

418 E41R700 3229 HPCI TURBINE SPEED INDICATION 3 64306 HI11P602

419 ES100B001 4246 RCIC BAROMETRIC CONDENSER SB 5400 RCIC-05
420 ES100B002 4242 RCIC LUBE OIL COOLER SB RCIC-06
421 ES100F017 4212 RELIEF VALVE SB 54500 RCIC-04
422 ES100F018 4241 RELIEF VALVE SB 5400 RCIC-01
423 ES101C001 4224 RCIC PUMP SB 5430 RCIC-07
424 ES101C002 4295 RCIC TURBINE 5430 RCIC-08
425 ES5101C003 4318 RCIC CONDENSER PUMP SB 5400 RCIC-09
426 ES101C004 4325 RCIC VACUUM PUMP SB 5400 RCIC-10

427 ES5150F007 4277 RCIC STEAM INBD ISO VA

428 ES150F008 4280 RCIC STEAM OUTBD ISO VA
429 ESIS0F013 4274 RCIC PUMP DISCH INBD 1SO VA
430 ES150F019 4254 MINIMUM FLOW MOV

| 58610 VI17-2030 DW-21

1 58610 VI7-2031 STNL-07
1 5866 V8-2228 STNL-04
B 5786 VB8-2230 RBTR-21

431 ESI50F025 8531 RCIC ISO.VALVE 541-3  PIPE RCIC-20
432 ES150F029 4206 MOV SB 5416 RCIC-16
433 ES150F031 4201 TORUS ISO MOV SB 5450 V8-2225 RBTR-17
434 ES5150F044 4294 RCIC TURBINE GOVERNING VA SB 59311 RCIC-21

435 ESIS0F045 4286 RCIC TURBINE ST INLET VA

436 ES150F046 4229 RCIC TURBINE CW SUPPLY VA
437 ES5150F059 4290 RCIC TURBINE THROTTLE VA
438 ES5S150F062 4312 RCIC VACUUM BREAKER iSO VA

SB 5440 V17-2032  RCIC-11
SB 5470 VB-2239 RCIC-12
SB 5440 RCIC-19
B 5780 VI1-2020  RBTR-12

2t E2E22EEEEEEEEEEEEEEZEEEEEEEEER e EEEEEREEEREER

439 ESIFO04 4324 RCIC CONDENSER PUMP DISCHARGE SB 54400 H21P485 RCIC-02
440 ESIFO1S 4232 PCV SB 54606 RCIC-13
441 ESIFO25 8532 RCIC SOLENOID VALVE 544-0 H21P4gS RCIC-22
442 ESIK200 1958 INTERM. INST. - ESIR700 2 61700 HI1P923

443 ES1K201 1959  SOURCE INST. - ESIR700 2 61700 H11P923

444 ESIK203 8533 RCIC HYD.ACT.SP.SIG.COND. 549-1

445 ES5IK204 8534 RCIC TURB.SPEED CONTR. 2 617-0 HIIP923

446 ESIK400 4233 PRESSURE CONTROLLER SB 54406

447 ESIK409 8535 RCIC TURB.SP SIG.COND 2 6136 HI11P923

448 LSIK411 8536 RCIC TURB.SP.SIG.COND 2 6136 HIIP923

449 ESIK600 1955 PS-ESIN003,4,8,9 AB 2 61306 HIIP613

450 ESIK601 1953 INTERM. INST. - ESIR613 AB 2 61306 HI1IP613
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Table 3-3  Safe Shutdown Equipment List (SSEL)

Neo PISNoe  Line No Description Bldg Fir Elev  Mounted on SEWS No
451 ESIK603 1954 PS-ES1K60] 2 61306 HI1IP613
452 ESIK615 1956 INTERM., INST. E5S1R614 2 61306 HIIP613
453 ES5IK616 1957 PS-ESIK615 2 61306 HI1P613
454 ESIKBOI 8537 RCICPMP.DSCH.FL.SIGCOND 2 bl3-6 HIIP6I3
455 ESIK803 8538 RCIC TURB.SP.SIG.COND. 2 6136 HI1IP613
456 ESIK80S 8539 RCIC PMP.FL.SIG.COND. 2 6136 HIIP613
457 ESIN002 4259 FLOW SWITCH SB 54000 H21P017
458 ESINOO3 1952 SOURCE INST. - E51R613 SB 54000 H21P017
459 ESINO04 1951  SOURCE INST. - ESIR609 SB 54000 H21PO17
460 ESINOOS 3503 SOURCE INST. - ES1R609 SB 54000 H21P017
461 ESINO06 4218 PRESSURE SWITCH SB 54000 H21P017
462 ESIN0OT7 1949 SOURCE INST. - ESIR608 SB 54000 H21P017
463 ESINO08 1950 SOURCE INST. - E5IR608 SB 54000 H21P017

464 ESINOO9A 4303 PRESSURE SWITCH
465 ESINOOSB 4304 PRESSURE SWITCH
466 ESINO20 4250 PRESSURE SWITCH
467 ESINO23A 8112 STEAM LEAK THERMOCOUPLE
468 ESING23B 8113 STEAM LEAK THERMOCOUPLE

SB 54000 H21PO17
SB 54000 H21P017
SB 54000 H21P017
SB 55000 CEILING RCIC-18
SB 55000 CEILING RCIC-18

CrEEEEECEEEEEEEEEEEEEEEEEEEEREERE

469 ESINOSSA 3550 SOURCE INST. - ESIN655A SB 54000 H21P017
470 ESINOSSB 3551 SOURCE INST. - ESIN655B B 56600 H21P037
471 ESINOSSC 3552 SOURCE INST. - ESIN65SC SB 54000 H21P017
472 ESINOSSD 3553 SOURCE INST. - ESIN655D B 56600 H21P037
473 ESINOS7A 3554 SOURCE INST. - ESIN657A 1 58706 H21PO3S
474 ESINOSTB 3555 SOURCE INST. - ESIN657B B 56600 H21P038
475 ESINOSSA 3558 SOURCE INST. - ESIN658A I 58706 H21PO3S
476 ESINOSSB 3559 SOURCE INST. - ESIN658B B 56600 H2IPO38
477 ESINOS8C 3560 SOURCE INST. - ESIN658C I 58706 H21P0O3S
478 ESINOSS8D 3561 SOURCE INST. - ESIN658D B 56600 H21P038
479 ESIN205 8540 RCIC TURB.SP.SENS ELEM. 549-1  EQUIP
480 ESINSI2 8541 RCIC VALVE POSSWITCH 543-1 VI17-2023
481 ESING602A 8110 STEAM LEAK TEMP SWITCH 2 61306 HIIP614
482 ESIN602B 8111 STEAM LEAK TEMP SWITCH 2 61306 HIIP614
483 ESIN6SSA 3542 OUTPUT INST. - ESINOSSA AB 4 65906 H21PORO
484 ESIN65SB 3543 OUTPUT INST. - ESINOSSB AB 4 65906 H21PO8I
485 ESIN65SSC 3544 OUTPUT INST. - ESINOSSC AB 4 65906 H21POBO
486 ESIN65SD 3545 OUTPUT INST. - ESINOSSD AB 4 65906 H21POBI
487 ESIN657A 3546 OUTPUT INST. - ESINOS7A AB 4 65906 H2IPOBO
488 ESIN65TB 3547 OUTPUT INST. - ESINOf7B AB 4 65906 H21PO8I
489 ESINGSSA 3566 OUTPUT INST. - ESINOSBA AB 4 65906 H21PORO
490 ESIN65RB 3567 OUTPUT INST. - ESINOSSB AB 4 65906 H21PO8I
491 ESIN658C 3568 OUTPUT INST. - ESINOSSC AB 4 65906 H21PORO
492 ESIN658D 3569 OUTPUT INST. - ESINOSSD AB 4 65906 H21PO8I
493 ESING660A 3548 OUTPUT INST. - ESINOSTA AB 4 65906 H21PORO
494 ESIN660B 3549 OUTPUT INST. - ESINOS7B AB 4 65906 H2iPO8I
495 ES5IR608 4285 PRYSSURE INDICATOR AB 3 64306 HIIP60I
496 ESIR609 4215 PRUISSURE INDICATOR AB 3 64306 HI11P60I
497 ES5SIR613 4260 FLOW INDICATOR AB 3 64306 HIIP60I
498 ESIR614 4261 FLOW CONTROL AB 3 64306 HI11IP60]
499 G1154FCI8 7018  DW SUMP INBD ISO/.ATION MOV DW B 5783 V9-2022 DW-15
500 G1154F600 7017 DW SUMP INBD ISOLATIUN MmOV DwW B 57910 V9-2044 DW-16
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNo  Line No Description Bidg Fir Elev  Mounted on SEWS No
501 G3352F001 7627 RWCU FROM RR INBD 1SO MOV 1 60210 V8-2252 DW-05
502 G3352F004 7028 RWCU FROM RR OUTBD ISO MOV 2 6237 V8-2253 RWCU-01
503 G3352F220 7010 RWCU OUTBD ISOLATION MOV 1 5866 VB-4615 STNL-08

DW

RB

RB
504  GS5100F600 7044 TORUS WATER MANAGEMENT ISO MOV RB SB 5407 RBTR-16
505 GS5100K601 7043  TORUS WATER MANAGEMENT 1SO MOV RB SB 5407 RBTR-16
506 GS100F602 7045 TORUS WATER MANAGEMENT ISO MOV RB SB 5407 VB-3831 RBTR-16
507 GSi100F603 7046 TORUS WATER MANAGEMENT ISO MOV RB SB 5407 V8-3833 RBTR-16
508 G5100F604 7041  TORUS WATER MANAGEMENT ISOVA  RB B 5774 V8-3849 RBTR-09
509 GS5100F605 7040 TORUS WATER MANAGEMENT ISOVA  RB B 5774 V8-4680 RBTR-09
510 GS5100F606 7050 TORUS WATER MANAGEMENT ISO MOV RB B 57011 V8-3850 RBTR-14
511 G5100F607 7051 TORUS WATER MANAGEMENT ISO MOV RB B 57011 V8-3848 RBTR-14
512 GS51P400A 1869 RELAY PANEL RB 1 58310 GS51P400A RBI-24
513  G51P400B 1870 RELAY PANEL RB 1 58310 GS1P400B RBI1-24
514 HI11P601 739 CONTROL ROOM PANEL AB 3 64306 FLOOR CR-02
515 HI11P602 761  CONTROL ROOM PANEL AB 3 64306 FLOOR CR-02
516 HIIP609 1834 RELAY PANEL AB 2 61306 FLOOR RR-13
517 HI1IP611 1835 RELAY PANEL AB 2 61306 FLOOR RR-13
518 HI1IP612 3226 INSTRUMENT RACK AB 2 61306 FLOOR RR-03
519 HI1IP613 3227 INSTRUMENT RACK AB 2 61306 FLOOR RR-03
520 HI11P614 1836 RELAY PANEL AB 2 61306 FLOOR RR-04
521 HI1iP617 5084 HGA/- RELAY PANEL AB 2 61306 FLOOR RR-06
522 HIIP618 5189 HGA - RELAY PANEL AB 2 61306 FLOOR RR-06
523 H11P620 1838 RELAY PANEL AB 2 61306 FLOOR RR-08
524 HI1iPe21 1839 RELAY PANEL AB 2 61306 FLOOR RR-14
525 HI11P622 1840 RELAY PANEL AB 2 61306 FLOOR RR-15
526 HI11P623 1841 RELAY PANEL AB 2 61306 FLOOR RR-09
527 H11P626 1871 RELAY PANEL AB 2 61306 FLOOR RR-10
528 HI11P627 1872 RELAY PANEL AB 2 61306 RR-10
529 HI11P628 3036 RELAY PANEL AB 2 61306 FLOOR RR-16
530 H11P809 1544 HAS SWITCH FOR R30015001 AB 3 64306 FLOOR CR-03
531 HI1IP810 1543 HAS SWITCH FOR R30015004 AB 3 64306 FLOOR CR-03
532 HI11P857 373 RELAY PANEL AB 2 61306 FLOOR RR-11
533 HI11P870 374 RELAY PANEL AB 2 61306 FLOOR RR-11
534 HI1IP8IBA 1542 RELAY PANEL AB 2 61306 FLOOR RR-17
535 HI11P898B 1843 RELAY PANEL AB 2 61306 FLOOR RR-17
536  HI11P900 1879 INTERM. PS - E1INO27A AB 2 61806 WALL RR-01
537 HI11P90I 8123  120VAC DISTRIBUTION PANEL AB 2 618-6 WALL RR-19
538 HI11P902 8124 120VAC DISTRIBUTION PANEL AB 2 6186 WALL RR-19
539 HIIPYG3 1880 OUTPUT PS - B21R803 AB 2 61806 WALL RR-01
540 HIIP914 1171 INSTRUMENT RACK AB 2 61306 FLOOR RR-18
541 HI11P91S 1176  INSTRUMENT RACK AB 2 61306 FLOOR RR-18
542 HIIP9I7A 3626 INSTRUMENT RACK AB 2 61306 FLOOR RR-05
543 H1IPYITB 3627 INSTRUMENT RACK AB 2 61306 FLOOR RR-05
544 HI11P923 3630 INSTRUMENT RACK AB 2 61806 WALL RR-07
545 HI11P929 3631 INSTRUMENT RACK AB 2 61806 WALL RR-07
546  H21P004 3218 INSTRUMENT RACK RB 2 61306 FLOOR RB2-17
547 H21P0O0OS 3219 INSTRUMENT RACK RB 2 61306 FLOOR RB2-17
548 H21P006 3632 INSTRUMENT RACK RB B 56200 FLOOR RBB-03
549 H21P00Y 3220 INSTRUMENT RACK RB 1 58306 FLOOR RBI-16
550 H21P010 3221 INSTRUMENT RACK RB 1 58306 FLOOR RBI-16
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNo  Line No Description Bidg Flr Eley  Mounted on SEWS No
551 H21POI4 3633 INSTRUMENT RACK AB SB 54000 FLOOR HPCI-12
552 H21PO16 3634 INSTRUMENT RACK RB B 56200 FLOOR RBB-03
553 H21P017 3635 INSTRUMENT RACK RB SB 54000 T'LOOR RCIC-15
554 H21PO18 741  INSTRUMENT RACK RB B 56200 FLOOR RBB-03
555 H21P021 763  INSTRUMENT RACK RB B 56200 FLOOR RBB-02
5§56 H21P022 3636 INSTRUMENT RACK RB B 56200 FLOOR RBB-02
557 H21P034 3637 INSTRUMENT RACK RB B 56600 WALL RBB-04
558 H21PO35 3638 INSTRUMENT RATK RB I 58706 WALL RB1-13
559 H21P036 3639 INSTRUMENT RACK RB B 56200 FLOOR RBB-02
560 H21P037 3640 INSTRUMENT RACK RB B 56600 WALL RBB-04
561 H21PO38 3641 INSTRUMENT RACK RB B 56600 WALL RBB-04
562 H21PO80 3222 INSTRUMENT RACK AB 4 65906 FLOOR AB4-01
563 H21POBI 3223 INSTRUMENT RACK AB 4 65906 FLOOR AB4-01
564 H21PO82 3224 INSTRUMENT RACK AB 4 65906 FLOOR AB4-01
565 H21P083 3220 INSTRUMENT RACK AB 4 65906 FLOOR AB4-01
566 H21POB4 3642 INSTRUMENT RACK AB 4 65906 FLOOR AB4-01
567 H21PO8&S 3643 INSTRUMENT RACK AB 4 63906 FLOOR AB4-0]
568 H21PO86 3644 INSTRUMENT RACK AB 4 65906 FLOOR AB4-01
569 H21PO87 3645 INSTRUMENT RACK AB 4 65906 FLOOR AB4-01
570  H21P090-1 1844 RELAY PANEL AB 3 64706 WALL BAT-06
571 H21P090-2 1845 RELAY PANEL AB 3 64706 WALL BAT-06
572 H2IP100 8542 REMOTE RPV SHTDWN.PNL. AB 2 6136 FLOOR SGR1-09
573 H21P28SA 8543 CCHVAC AC CHILLER PANEL AB 5 677-6 FLOOR ABS-23
574 H21P285B 8544 CCHVAC AC CHILLER PANEL AB 5 677-6 FLOOR ABS5-23
575 H21P296A 1134 INSTRUMENT RACK AB 5 67706 FLOOR ABS-02
5§76 H21P296B 1369 INSTRUMENT RACK AB 5 67706 FLOOR ABS-02
577 H21P296C 1846 RELAY PANEL AB 5 67706 FLOOR ABS-02
578 H21P296D 1847 RELAY PANEL AB 5 67706 FLOOR ABS-(2
579 H21P296E 1132 INSTRUMENT RACK AB 5 67706 FLOOR ABS-02
580 H21P296F 1371 INSTRUMENT RACK AB 5 67706 FLOOR ABS-02
581 H21P350 1775 X41K002A MOUNTED ON THIS PANEL RHR 2 61700 FLOOR RHR2-07
582 H21P351 1848 RELAY PANEL RHR 2 61700 FLOOR RHR2-07
583 H21P3S2 1773 X41K002C/F MOUNTED ON THIS PAN RHR 2 61700 FLOOR RHR2-07
584 H21P353 1772 X41K002H MOUNTED ON THIS PANEL RHR 2 61700 FLOOR RHR2-07
585 H21P420 1300 INSTRUMENT RACK AB SB 54400 WALL HPCI-11
586 H21P423A 3646 INSTRUMENT RACK RB 1 58306 FLOOR RB1-15
587 H21P423B 3647 INSTRUMENT RACK kB 1 58306 FLOOR RBI-15
588 H21P428 1301 INSTRUMENT RACK AB SB 54400 WALL HPCI-11
589 H21P474 627  P44N425A MOUNTED ON THIS PANEL RB 1 58306 H21P474 RBI-15
590 H21P475 626  P44N425B MOUNTED ON THIS PANEL RB | 58306 H21P475 RBI1-15
591 H21P485 1287 INSTRUMENT RACK RB SB 54400 WALL RCIC-03
592 H21P492 3650 INSTRUMENT RACK YD 58604 EQUIP YD-1
593 H2IPSOIA 1079  INSTRUMENT RACK AB B 55100 FLOOR ABB-04
594 H21IP501B 1277 INSTRUMENT RACK AB B 55100 FLOOR ABB-04
595 H21PS17 1771 X41K003A MOUNTED ON THIS PANEL RHR 1 59400 WALL RHR1-11
596 H21PSi8 1770 X41K003B MOUNTED ON THIS PANEL RHR 1 59400 WALL RHR1-11
597 H21P527 1851 RELAY PANEL AB 5 67706 FLOOR ABS-04
598 H21P527A 1852 RELAY PANEL AB 5 68108 WALL ABS-04
599 H21P528 1853 RELAY PANEL AB 4 65906 FLOOR AB4-05
600 H21P529 1854 RELAY PANEL AB 4 65906 FLOOR AB4-05
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNo  Line No Description Bidg Fir Elev  Mounted on SEWS No
601 H21PS48 6035  E1INOI8 MOUNTED ON THIS PANEL B %6200 FLOOR RBB-0)
602 H21P557 1890 T4l INSTRUMENT RACK 5 68104 WALL ABS-08
603 H2IP5SSK 1891 T41 INSTRUMENT RACK S 68203 WALL ABS-08
604 H21P559 8125 120VAC DISTRIBUTION PANEL 2 €176 WALL RB2-24
605 H21PS60 8126 120VAC DISTRIBUTION PANEL 1 5876 WALL RB1-27
606 H21P561 8127 120VAC DISTRIBUTION PANEL 566-3 WALL RBB-06
607 H21P562 B128  120VAC DISTRIBUTION PANEL 565-1 WALL RBB-06
608 H21P572 3651 INSTRUMENT RACK 5 68406 FLOOR ABS-13
609 H21P573 3652 INSTRUMENT RACK 5 68406 FLOOR ABS-13
610 H21P595A 1092 INSTRUMENT RACK 2 61800 H2IPS95A RB2-23
611 H21P5958 1321 INSTRUMENT RACK 2 61800 H2IP59SB RB2-23
612 H2IP614A 3653 INSTRUMENT RACK SB 54110 FLOOR RBSB-03
613 H21P614B 3654 INSTRUMENT RACK SB 54110 FLOOR RBSB-03

614 H2IP63IA 8692 TORUS PRINSTR. RACK 586-4 RB1-26
615 H2IP631B 8545 TORUS PRINSTR RACK 586-4 RBI1-26
616 P34F401B 7056  POST ACCIDENT SAMPLE LINE VALV 59406 PIPE RBI-14
617  P4400A001 291 DIV 1 EECW MAKEUP TANK 61803 RB2-09
618 P4400A002 355 EECW DIV 2 MAKEUP TANK 61803 RB2-09
619 P4400B0O0L 1 EECW DIV I HEAT EXCHANGER 6136 RB2-01
620 P4400B002 315 EECW DIV 2 HEAT EXCHANGER 6136 RB2-01

621  P4400COOTA 26  EECW PUMP A
622 P4400CO01IB 371 EECW DIV 2 PUMP

6136 FLOOR RB2-16
6136 FLOOR RB2-16

623  P4400F125A 284 MU TANK RELIEF VALVE 62000 RB2-10
624  P4400F 1258 343 MU TANK RELIEF VALVE 62000 RB2-10
625 P4400F126A 274 MU TANK RELIEF VALVE 62000 RB2-11
626 P4400F 1268 336 MU TANK RELIEF VALVE 62000 RB2-11
627 P4400F 142A 2 HXRELIEF VALVE 62000 RB2-02
628 P4400F142B 317 EECW HX RELIEF VALVE 62000 RB2-02
629 P4400F245A 219 RELIEF VALVE 59001 DW-25
630  P4400F245B 604 SUPPLY HEADER RELIEF VA 58011 DW-25

631  P4400F601A 258  RBCCW DIV 1| RETURN ISO MOV
632 P4400F601B 499  RBCCW RETURN ' ATION MOV
633 P4400F602A 12 MAKEUP TANK OU1. .4 MOV
634 P4400F602B 325 MU TANK OUTLET ISOLATION MOV
635  P4400F603A 55  RBCCW SUPPLY i3O MOV
636 P4400F603B 463 RBCCW SUPPLY ISOLATION MOV
637 P4400F604 508 CRD COOLING ISOLATION MOV
638  P4400F605A 184 RB SUMP HX ISOLATION MOV
639  P4400F605B 523  RB SUMP HX SUPPLY 1SO MOV
640 P4400F606A 192 DRYWELL SUPPLY ISO MOV

I P4400F606B 553  EECW DIV 20W SUPPLY ISO VA
642  P4300F607A 254  OUTBD RETURN ISOLATION MOV
643  P4400F607B 617  EECW DIV 2 DW RETURN OUTBD ISO
644  P4400F608 607  SUMP SUPPLY ISO VALVE

5979 V8-2323 RBI1-19
6000 V8.2314 RB1-20
6309 VB-2407 RB2-03
6253 VB-2374 RB2-03
6000 VB-2324 RBI-19
6000 VE-231°¢ RB1-20
5696 V8-2425 ABB-01
5456 V8-2427 RBSB-04
5420 V8-1426 RBSB-05
57800 VB-2485 RBTR-10
S780 VB-2484 RBTR-10
57806 VB-2486 RBTR-11
5786 VB-2483 RBTR-11
5806 VB-2487 DW-12

22 EEEEEE s EEEEE R ZEEEEEEEEEEREEEEECEEEEE2EEERERRE

NNNQW\,wmwgwggw__NN——w—NNNNNNNNNNNN—-——

645  P4400F613 84  BATTERY CHARGER SUPPLY MOV 6450 P44r613 BAT-07
646  P4400F614 218  PENETRATION COOLING I1SO VA 5826 VB-3058 DW-14
647 P4400F616 252 INBD RETURN ISOLATION MOV DW 5790 V8-3882 DW-13
648 P44F400A 827 EESWICV RB 61500 RB2-04
649 P44F400B 825 EESWTCV RB 61500 RB2-04
650 P44F402A 282  LEVEL CONTROL VALVE RB 61500 RB2-12
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651
652
653
654
655
656
657
658
659

661
662
663

665

667

669
670
671
672
673
674
675
676
677
678
679
680
681
682
683

685

687
688
689
690
691
692
693
694
695

697
698
699
700

PISNo  Line No
P44ra02B 340
P44F403A 41
P44F403B 386
P44KB00A 8546
P44KB0OB 321
P44ANAOIA 7
P44N401B 622
PA4NA2SA 122
P44AN425B 477
P44N426A 1Y
P44N426B 474
P4500C002A 783
P4500C0028 785
P4ASOOF 141 A 831
P45GOF141B 832
P4SN4ISA 793
P45N415B 795
PS000F207A 1013
P5000F2078 1189
PSO00F223A 1066
P5000F2238 1258
PS000F440 1025
P5000F441 1201
P5S000F541A 1050
PS000FS41B 1244
P5000F542A 1049
PS000F5428 1240
P5002A001 1065
PS002A002 1257
PSO02A004A 1149
PS002A004B 1310
P5002B004 146
P5002B00S 489
P5002D001 150
P5002D002 493
P5002D012 1039
P5002D013 1245
P5002D014 1026
PS002D015 1228
PS002D016 1057
P5002D017 1246
PSOO2D0O29A 1018
P5002D029B 1195
PSOF433A 1006
P50F433B8 1180
PSOFS11A 1042
P50F511B 1233
PSOFS12A 1043
PSOFS12R 1234
PSOFS13A 1044

Table 3-3  Safe Shutdown Equipment List (SSEL)
Bidg Fir Elev  Mounted on SEWS No

Description
MU TANK LEVEL CONTROL VALVE
RECIRC LINE PRESSURE CONTROL V
PRESSURE DIFFERENTIAL CONTROL
EECW HX TEMP CONTROL
TEMPERATURE Al ARM
TEMPERATURE ELEMENT
TEMPERATURE ELEMENT
PRESSURE DIFFERENTIAL SWITCH
PRESSURE DIFFERENTIAL SWITCH
PRESSURE DIFFERENTIAL SWITCH
PRESSURE DIFFERENTIAL SWITCH
EESW PUMP A
EESW PUMP B
EECW HX RELIEF VAL VE
EECW HX RELIEF VALVE
PRESSURE TRANSMITTER
PRESSURE TRANSMITTER
M/S RELIEF VALVE
M’/S RELIEF VALVE
AIR RECEIVER RELIEF VALVE
RELIEF VALVE
SA SUPPLY TO DIV | NIAS
SA SUPPLY TO DIV 11 ISO VA
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
NIAS DIV | AIR RECEIVER
AIR RECEIVER
VOLUME CHAMBER
VOLUME CHAMBER
AFTERCOOLER
AFTERCOOLER
COMPRESSOR
COMPRESSOR
NIAS DIV | DEHYDRATION UNIT
NIAS DIV 2 DEHYDRATION UNIT
PREFILTER
PRE FILTER
NIAS DIV | AFTERFILTER
AFTER FILTER
DRAIN TANK
DRAIN TANK
SOLENOID VALVE
SOLENOID VALVE
SOLENOID VALVE
SOLENOID VALVE
SOLENOID VALVE
SOLENOID VALVE
SOLENOID VALVE

RB
RB
RB
AB
RB
RB
RB

EEEER

R

B B0 1D M) e e e e e e DN W W N M2 M

222222882

SM

SB

SM
SM
SM
M
SM
SM
SM
SM
SM
M
SM
SM
SM
SM
SM
SM
M
SM
SM

61500
61500
61500
6436
64306
61806
62006
58306
58306
58306
58306
590 0
5900
62000
62000
61506
61611
5510
5510
540

540

540
540
58800
S8800
551
551
5510
5510
55100
55100
55100
55208
55100
55100
55300
$5300
55506
56600
55800
55800
55800
55800
55800

H11P601
H1IP602

H21P474
H21P475
H21P474
H21P475

WALL
WALL

PSOP401A
PSOP401B
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP

RB2-12
RB2-05
RB2-05

RB2-06
RB2-06

RHR1-14
RHRI-14
RB2-02
RB2-02
RB2-07
RB2-07

ABB-07
ABB-07
ABB-05
ABB-05
ABB-09
ABB-09
ABB-09
ABB-09
ABB-08
ABB-08
RBI-01

RB1-01

ABB-10
ABB-10
ABB-14
ABB-14
ABB-11
ABB-11
ABB-12
ABB-12
ABB-12
ABB-12
ABB-13
ABB-13
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Table 3-3  Safe Shutdown Equipment List (SSEL)
PIS No Line No Description Bidg Fir Eley Mounted oo SEWS No

LENOID VALVI AR SM 55800 EQUIP
ENOID VLAVI AB SM S5RGO EQUIN
LENOID VALVI AB SV 55800 EQUIP
DRAI'N SOLENOID VAL VI AB SM 55200 WALI
PSOFS1SB 231 SOLENOID VALVI AB SM 55106 WALI
SOFS16A 0 SOLENOID VALVI AB SM 55100 H2IPSO1A
'SOFS 168 SOLENOID VALVI AB SM 55100 H21P501B
SOFS1X 1273 SOLENOID VAL VI AB SM 55100 H2IPSOIB
'SOFS19A ISOLATION VALVI RB S8800 RB1-28
SOFS19B 2 ISOLATION VALVI RB S8R00 RB1-2%
SON4BOA OUTPUT INST. CONTROIL AIR AB 61903 SGR1-01
'SON4ROB OUTPUT INST. CONT"OL AIR AB 61506 SGR1-01
"SON4KIA PRESSURE SWITCH AB 55500 PSOP40iA
PSON4RIB ¢  PRESSURE SWITCH AB 56600 PSOP40IB
SONAB2A 102 PRESSURE SWITCH AP B 55100 H2IPSOIA
SON4R2B 218 PRESSURE SWITCH AH 55100 H21P501B
PSON4K3A PRESSURE SWITCH RB 55500 PSOP401A
'SONARIRB 82 PRESSURE SWITCH RB 56600 PSOP401B
'SOP401 A 368§ INSTRUMENT RACK AB 55500 WALI ABB-02
INSTRUMENT RACK AB 3 56600 WALI ABB-02
RELAY PANEIL \RB 56600 WALL ABB-03
RELAY PANEI AB 55500 W | ABB-03
ESS BUS 648 AR 2 6136 SGR1-05

R 1400800 1( O ESS BUS 64( AB 2 6136 Bl SGR1-05

140050011 i ESS BUS 651 AR 643 6 SGR2.03
140050011} | ESS BUS 651 AB i} 643 ¢ SGR2-03
ISOO2A ES S 1IEA RHR 2 617 RHR2-06
ESS BUS 12EB RHR 617 RHR2-0¢
ESS BUS 13E( RHR 2 617 RHR2-
ESS BUS 14ED RHR RHR2-
480V ESS BUS 721 AB 3 SGR2-04
72E TRANSFORMER AB ) y 7 SGR2-
VOLTAGE REGULATOR AB 3 3 SGR2-
480V ESS BUS 728 AB ) SGR2-
72F TRANSFORMER AB ] ) SGR2-
VOLTAGE REGULATOR AB 3 ) SGR2-
480V ESS BUS 72B AR 36 SGR1-
72B TRANSFORMER AR ! SGR1-
ESS BUS 72¢( AB )13 20-3D SGRI-
72C TRANSFORMER A\B . 3 6 { SGR 1«
480V BUS ESS 721 RHR ) RHR2
T2EA TRANSFORMER RHR 170 US 72 RHR2-05
IR0V BUS ESS 721 RHR 2 I RHR2-04
EB TRANSFORMLER RHR { ) RHR2-05
IB0V BUS ESS 721« RHR 2 RHR2-04
T2EC TRANSFORMER RHR BUS 72K« RHR2-05
VOLTAGE REGULATOR RHR . 317 | . RHR2-05
180V BUS ESS 72ED RHR ) 617 ¢ RHR2-04
2ED TRANSFORMER RHR 17 0 ( RHR2-05
VOLTAGE REGULATOR RHR 2 ] RHR2-05
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Table 3-3  Safe Shutdown Equipment List (SSEL)

PISNe  Line No Description Bidg Fir Elev  Mounted on SEWS No

RI600S002A 1800 MCC 72B-2A AB 2 6206 T2B2A SGR1-02
R1600S002B 1801 MCC 72B-3A RB 6836 T72B3A RBI1-25
R1600S003A 1803 MCC 72C-2A AB 6776 T72C2A ABS 05
R1600S003B 1804 MCC 72C-3A RB 61306 T72C3A RB2-22
Ri6005003D 1806 MCC 72C-F RB 6166 72CF RB2-22
RI1600S004B 1810 MCC 72E-5A RB 6836 T2ESA RB1-25
R1600S005A 1813 MCC 72F-2A AB 6436 72F2A SGR2-08
R1600S005C 1815 MOCC 72F-4A RB 61306 T72F4A RB2-22
AB 67706 72FSA ABS-05
RH 6170 T2EA2C RHR2-02
6170 72EB2D RHR2-02
6170 72EC2C RHR2-02
6170 72ED2D RHR2-02
590 0 RHR1-20
590 0 RHR1-20
5900 RHR1-20
590 0 RHR1-20
60300 RHR1-07

R1600S005D 1816 MCC 72F-5A
R1600S016A 1821 MCC 72EA-2C
RI6D0SO17A 1823 MCC 72EB-2D
RI600SOI8A 1824 MCC 72EC-2C RHR
R1600S019A 1826 MCC 72ED-2D

R3000A001 1400 FUEL OIL STORAGE TANK RHR
R3000A002 1415  FUEL OIL STORAGE TANK RHR
R3000A003 1434 FUEL OIL STORAGE TANK

R3000A004 1453  FUEL OIL STORAGE TANK RHR
R3I000A005 1421 EXPANSION TANK

R

60300 RHR1-07
60300 RHR1-07
590 0 RHR1-04
590 0 RHR1-04
5900 RHR1-04
590 0 RHR1-04
590 0 RHR1-04
5900 RHR1-04
590 0 RHR1-04
590 0 RHR 1-04
590 0 RHR1-21
$90 0 RHR1-2]
590 0 RHR1-21
5900 RHR1-21
590 0 RHR1-22
590 0 RHR1-22
$90 0 RHR1-22
5900 RHR1-22
5920 RHR1-19
5920 RHRi-19
§920 RHR1-19
5920 RHR1-19
§920 EDGI3N RHRI1-19
5920 RHR1-19
5920 RHR1-19
5920 RHR1-19
59000 RHR1-0%
59000 RHR1-05
59000 RHR1-08
59000 RHR1-05

R3000A007 1439 EXPANSION TANK

R3000A008 1458 EXPANSION TANK RHR
R3000A009 1411  EAST AIR RECEIVER
R3000A010 1428 EAST AIR RECEIVER
R3000A011 1409  WEST AIR RECEIVER
»Y000A012 1426  WEST AIR RECEIVEK
R3000A01 4 1446  EAST AIR RECEIVER
R3000A014 1465 EAST AIR RECEIVER
R3000A015 1444  WEST AIR RECEIVER
R3000A016 1463  WEST AIR RECEIVER
R3000A017 1403  FUEL OIL DAY TANK
R3000A018 1418 FUEL OIL DAY TANK
R3000A019 1437 FUEL OIL DAY TANK
R3000A020 1456 FUEL OIL DAY TANK
R3000A021 1404  LUBE OIL TANK

R3000A022 1419 LUBE OIl. TANK

R3000A023 1438 LUBE OIL TANK

R3000A024 1457  LUBE OIL TANK

R30006C001 1401  FUEL OIL TRANSFER PUMP
R3000C002 1416 FUEL OIL TRANSFER PUMP
R3000C003 1402 FUEL OIl. TRANSFER PUMP
R3000C004 1417  FUEL Ol TRANSFER PUMP
R3000C009 1435  FUEL OIL TRANSFER PUMP
R3000C010 2209  F.O. TRANSFER PUMP MOTOR
R3000C011 2210 F.0. TRANSFER PUMP MOTOR
R3000C012 2211 F.O. TRANSFER PUMP MOTOR
R3000D001 1405  STARTING AIR COMPRESSOR
R3000D002 1420  STARTING AIR COMPRESSOR
R3000D003 1440 STARTING AIR COMPRESSOR
R3000D004 1459  STARTING AIR COMPRESSOR
R3000F012A 2505 J.C. TEMP REGULATING VALVE

1
5
2
2
1
3
2
g
2
2
2
2
1
1
1
1
1
R3000A006 1422 EXPANSION TANK RHR 1 60300 RHR1-07
i
|
1
1
1
1
1
1
1
1
1
1
1
1
|
!
!
!
!
1
I
1
1
!
1
|
1
1
1
1
1
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801
802
803
804
ROS
806
R0O7
BOK
809
810
811
812
813
B4
B15
816
817
KI8
819
820
821
822
823
824
B2S
826
827
828
829
830
831
832
833
834
835
836
837
R38
R39
840
841
842
843
LER]
845
846
847
848
849
850

PISNe  Line No
R3000F012B 2506
R3000F012C 2507
R3000F012D 2508
R3000F023A 2509
R3000F023B 2510
R3000F023C 2511
R3000F023D 2512
R3000F0O35A 1410
R3000F035B 1427
R3000FO35C 1445
R3000F035D 1464
R3000F036A 1429
R3000F0368 1430
R3000F036C 1447
R3000F036D 1466
R3000F096A 9012
R3000F096B 9013
R3000F096C 9014
R3000F0O¥6D 9015
R3000F109A 2497
RIOOOF1098 2498
R3000F109C 2499
R3000F109D 2500
R3000FI1IA 9016
R3000F111IB 9017
R3000FI11C 9018
R3000F111D 9019
R3000F123A 2501
R3000F1238 2502
R3000F123C 2503
R3000F123D 2504
R3000F601 1480
R3000F603 1483
R3000F605 1474
R3000F607 1477
R30008005 2236
R3000S006 2237
R3000S007 2238
R30005008 2239
R3000S009A 2216
R3000S0098B 2217
R30008009C 2218
R30005009D 2219
R3001B001 9004
R30018002 9005
R3001B003 9006
R3001B004 9007
R3001B017 9000
R3001B0I8 9001
R3001B019 9002

Table 3-3  Safe Shutdown Equipment List (SSEL)
Fir Eley

Description
J.C. TEMP REGULATING VALVE
J.C. TEMP REGULATING VALVE
J.C. TEMP REGULATING VALVE
A.C. TEMP CONTROL VALVE
A C. TEMP CONTROL VALVE
A C. TEMP CONTROL VAL VE
A.C. TEMP CONTROL VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
RELIEF VALVE
FUEL OIL PUMP DISCHARGE VALVE
FUEL OIL PUMP DISCHARGE VALVE
FUEL OIL PUMP DISCHARGE VALVE
FUEL OIL PUMP DISCHARGE VALVE
FLOAT LUBE OIL REGULATOR
FLOAT LUBE OIL REGULATOR
FLOAT LUBE OIL REGULATOR
FLOAT LUBE OIL REGULATOR
TURBO CHARGER DISCHARGE VALVE
TURBO CHARGER DISCHARGE VALVE
TURBO CHARGER DISCHARGE VALVE
TURBO CHARGER DISCHARGE VALVE
L. O TEMP REGULATING VALVE
L.O. TEMP REGULATING VALVE
L.O. TEMP REGULATING VALVE
L.O. TEMP REGULATING VALVE
EMERGENCY DRAIN MOV
EMERGENCY DRAIN MOV
EMERGENCY DRAIN MOV
EMERGENCY DRAIN MOV
TRANSFORMER, EDG FIELD
TRANSFORMER, EDG FIELD
TRANSFORMER, EDG FIELD
TRANSFORMER, EDG FIELD
VOLTAGE REGULATOR
VOLTAGE REGULATOR
VOLTAGE REGULATOR
VOLTAGE REGULATOR
EDGI12 LUBE OIL HX
EDGI1 LUBE OIL HX
EDG13 LUBE OIL HX
EDG14 LUBE OIL HX
EDG11 JACKET CCOLANT HX
EDGI3 JACKET CCOLANT HX
EDG12 JACKET CCOLANT HX
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Bldg
RHR
RHR
RHR
RHR
RHR
RHR
RHR

— e o e e e o DD B B B B B B B e e e e e e e b e e e e e e e e e e e e e e e e e e e e e e e e e -

59300
59300
59300
59300
590 0
5900
590 0
5900
5900
5900
5900
590 0
5900
5900
5900
5900

5900
5900
5900
5900

5922
5922
5922
5922
6170
6170
6170
6170
61700
61700
61700
61700
5900
5900
5900
590 0
590 0
5900
5900

Mounted on SEWS No

SKID
SKID
SKID

R3000F023A RHRI-10
R3000F023B RHR1-10
R3000F023C RHR1-10
R3000F023D RHRI-10

R3000A011
R3000A015
R3000A012
R3000A016
R3000A009
R3000A013
R3000A010
R3000A014

SKID
SKID
SKID
SKID

SKID
SKID
SKID
SKID

R30008005
K30008006
R30008007
R3000S008
R30008005
R30008007
R3000S006
R3000S008

RHR1-01
RHR1-01
RHR1-01
RHRI1-01
RHR1-01
RHR1-01
RHR1-01
RHR1-01
RHR1-26
RHR1-26
RHR1-26
RHR1-26

RHR1-26
RHR1-26
RHR1-26
RHR1-26

RHR1-23
RHR1-23
RHR1-23
RHR1-23
RHR2-01
RHR2-01
RHR2-01
RHR2-01
RHR2-01
RHR2-01
RHR2-01
RHR2-01
RHR1-27
RHR1-27
RHR1-27
RHR1-27
RHR1-27
RHR1-27
RHR1-27
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851
852
853
854
855
856
857
858
859
860
86!
862
863

865

867

869
870
871
872
873
874
875
876
877
878
879
880
LLY
882
B&3
884
LLA
886
887
L3N]
889
890
891
892
893
894
895
896
897
898
899

PISNe  Line No
R3001B020 9003
R3001B02S 9008
R3001B026 9009
R3001B027 9010
R3001B028 9011
R3001C005 2212
R3001C006 2213
R3001C007 2214
R3001C008 2215
R30018001 2401
R30015002 2402
R30015003 2403
R30018004 2404
R30OFAO4A 2328
R3I0OFAO4B 2329
R30OFAD4C 2330
R30FAG4D 2331
R30FAOSA 2332
R30OFAOSB 2333
R30FAOSC 2334
R30OFAOSD 2335
R3ONS63A 2387
R3ONS63B 2358
R30ONS63C 2359
R3ONS63D 2360
RIONS68A 801
R30ONS68B 813
R3ONS68C 807
R3IONS68D 819
RIONAOSA 2361
R3IONAOSB 2362
RIONAOSC 2363
R3ONAOED 2364
R3IONAO9A 2365
R30ONAOYB 2366
R3ONAOOC 2367
RIONAOOD 2368
R3IONAL0A 2369
R3ONA10OB 2370
R3ONA1OC 2371
R3ONAOD 2312
R3ONATIA 2373
R3ONALIB 2374
RIONATIC 2378
R3ONALID 2376
R30NAI2A 23717
R30NA12B 2378
R3ONA12C 2379
R3ONAI2D 2380
R3IONAI3A 2381

Table 3-3  Safe Shutdown Equipment List (SSEL)
Fir Elev

Description
EDG'4 JACKET CCOLANT HX
EDG11 AIR COOLANT HX
EDG13 AIR COOLANT HX
EDG12 AIR COOLANT HX
EDG14 AIR COOLANT HX
DGSW PUMP MOTOR
DGSW PUMP MOTOR
DGSW PUMP MOTOR
DGSW PUMP MOTOR
GOVERNOR ACTUATOR
GOVERNOR ACTUATOR
GOVERNOR ACTUATOR
GOVERNOR ACTUATOR
AIR START SOLENOID VALVES
AIR START SOLENOID VALVES
AIR START SOLENOID VALVES
AIR START SOLENOID VALVES
AIR START SOLENOID VALVES
AIR START SOLENOID VALVES
AIR START SOLENOID VALVES
AIR START SOLENOID VALVES
F.O. DAY TANK LEVEL SWITCH
F.O. DAY TANK LEVEL SWITCH
FO DAY TANK LEVEL SWITCH
F.O. DAY TANK LEVEL SWITCH
FLOW TRANSMITTER
FLOW TRANSMITTER
FLOW TRANSMITTER
FLOW TRANSMITTER
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
CRANKCASE PRESSURE SWITCH
LUBE OIL L& W PRESSURE SWITCH
LUBE OIL LOW PRESSURE SWITCH
LUBE OIL LOW PRESSURE SWITCH
LUBE OIL LOW PRESSURE SWITCH
LUBE OIL LOW PRESSURE SWITCH
LUBE OIL LOW PRESSURE SWITCH
LUBE OIL LOW PRESSURE SWITCH
LUBE OIL LOW PRESSURE SWITCH
LUBE OIL LOW PRESSURE SWITCH
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Bldg
RHR

RER

RHR
RHR
RHR
RHR
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5900
5900
5900
5900
590 0
594 0
594 0
594 0
5940
5950
5950
5950
5950
59200
59200
59200
59200
59200
59200
59200
59200
61100
61100
61100
61100
59500
59500
59500
59500
59200
59200
59200
59200
59200
59200
59200
56200
59200
59200
59200
59200
59200
59200
59200
59200
59200
59200
59200
59200
59200

M fon SEWS N

EDG 11
EDG 12
EDG 13
EDG 14

EQUIP

EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
PSD-35
PSD-48
PSD-47
PSD-36
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP
EQUIP

RHR1-27
RHR1-27
RHR1-27
RHR1-27
RHR1-27
RHRI-15
RHRI1-15
RHR1-15
RHR1-15
RHR1-08
RHR1-08
RHR1-08
RHR1-08
RHR1-09
RHR1-09
RHR1-09
RHR1-09
RHR1-09
RHR1-09
RHR1-09
RHR1-09
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNo  Line No Description Bidg FEir Elev  Mounted on SEWS No
901 R30ONAI3B 2382 LUBE OIL LOW PRESSURE SWITCH RHR 1 59200 EQUIP

902 R30NA13C 2383 LUBE OIL LOW PRESSURE SWITCH RHR 1 59200 EQUIP

903 R30ONAI3D 2384 LUBE OIL LOW PRESSURE SWITCH RHR I 59200 EQUIP

904  R3IONAI6A 2340 COOLANT PRESSURE SWITCH RHR 1 59300 R30P310

905 R3IONAI6B 2341 COOLANT PRESSURE SWITCH RHR 1 59300 R30P320

906 R3IONALI6C 2342 COOLANT PRESSURE SWITCH RHR I 59300 R30P330

907 R3IONAL6D 2343  COOLANT PRESSURE SWITCH RHR 1 59300 R30P340

908 R3ONAITA 2348 SIGNAL GENERATOR RHR I 59700 SKID

909 R30ONAI7B 2349  SIGNAL GENERATOR RHR 1 59700 SKID

910 R3IONAITC 2350 SIGNAL GENERATOR RHR 1 59700 SKID

911 R3ONALTD 2351 SIGNAL GENERATOR RHR I 59700 SKID

912 R3ONAIBA 2517 A.C. PNEUMATIC TEMP TRANS RHR I 59800 R30P310

913 R3ONAISB 2518  A.C. PNEUMATIC TEMP TRANS RHR I 59800 R30P320

914 R3ONAIBC 2519 A.C. PNEUMATIC TEMP TRANS RHR 1 59800 R30P330

915 R3ONAISD 2520  A.C. PNEUMATIC TEMP TRANS RHR 1 59800 R30P340

916 R3IONAI9A 2513 A.C. PNEUMATIC TEMP CONTROLLFR RHR i 59800 R30P310

917 R30ONAI9B 2514 A.C. PNEUMATIC TEMP CONTROL' RHR 1 59800 R30P320

918 R3IONAI9C 2515 A.C. PNEUMATIC TEMP CONTROLL RHR 1 59800 R30P330

919 R3ONAI9D 2516 A.C. PNEUMATIC TEMP CONTROLLER RHR 1 59800 R30P340

920 R30P310 1861 EDG GAUGE/RELAY PANEL RHR 1 5900 RHR1-02
921 R30P311 1862 RELAY PANEL RHR 2 61700 WALL RHR2-03
922 R30P312 1886 INSTRUMENT RACK RHR I 5900 R3001S001 RHR1-03
923 R30P320 1863 RELAY PANEL RHR I 590 RHR1-02
924 R30P321 1864 RELAY PANEL RHR 2 61700 WALL RHR2-03
925 R30P322 1887 INSTRUMENT RACK RHR 1 R30015002 RHR1-03
926 R30P330 1865 RELAY PANEL RHR I 590 RHR-02
927 R30P331 1866 RELAY PANEL RHR 2 61700 WALL RHR2-03
928 R30P332 1888 INSTRUMENT RACK RHR 1 59000 R3001S003 RHR1-03
929 R30P340 1867 RELAY PANEL RHR I 5900 RHR1-02
930 R30P34i 1868 RELAY PANEL RHR 2 61700 WALL RHR2-03
931 R30P342 1889 INSTRUMENT RACK RHR I R30015004 RHR1-03
932 R30P40SA 8009 PIPE STAND (REF R30NS68@) RHR 1 59000 FLOOR RHR1-06
933 R30P405B 8010 PIPE STAND (REF R3ONS68@) RHR 1 59000 FLOOR RHR1-06
934  R30OP405SC 8011 PIPE STAND (REF R30N568@) RHR 1 59000 FLOOR RHR1-06
935 R30P405D 8012 PIPE STAND (REF R30ONS68@) RHR I 59000 FLOOR RHR1-06
936 R30R003A 2493  RUN HOUR METER RHR 2 61700 R30008005

937 R30R003B 2494 RUN HOUR METER RHR 2 61700 R3000S007

938 R30R003C 2495  RUN HOUR METER RHR 2 61700 R30008006

939  R30R003D 2496  RUN HOUR METER RHR 2 61700 R30008008

940 R30R00BA 2481 WATTMETER RHR 2 61700 R3000S005

941 R30R008B 2482 WATTMETER RHR 2 61700 R3000S5007

942  R3IORO08C 2483 WATTMETER RHR 2 61700 R30005006

943 R30R008D 2484 WATTMETER RHR 2 61700 R30005008

944  R30R009A 2489 FREQUENCY METER RHR 2 61700 R3000S005

945 R30R009B 2490 FREQUENCY METER RHR 2 61700 R30005007

946 R30R009C 2491  FREQUENCY METER RHR 2 61700 R3000S006

947 R30ROOSD 2492 FREQUENCY METER RHR 2 61700 R3000S008

948  R31015001 1875  MPU #1 AB 2 6136 SGR1-03
949 R31015002 1876 MPU #2 AB 3 6436 SGR2-01
950 R31K00] 2127  FEED - B2INO94A AB 2 61306 HI1IP6I3
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951
952
953
954
955
956
957
958
959

961
962
963

965

967

969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989

991
992
993
995

997
998

1000

Table 3-3  Safe Shutdown Equipment List (SSEL)

PISNe  Ling No
RITK002 2128
RIK003 8000
R31K004 2129
R3I1K00S 2130
R32008003 900
R32005004 913
R32008015 904
R32008016 917
R32008020A 906
R320080208 907
R3I2008020C 908
R32008021A 919
R32008021B 920
R32008021C 921
R32008026 905
R32005027 918
R32008061A 911
R320080618B 912
R32008062 909
R32008063 910
R32008064A 924
R32008064B 925
R32008065 922
R32008066 923
T2300F400 8005
T2300F409 8547
T2300F410 8548
T2300X000 8004
T23F409 1163
T23F410 1325
T23NO10A 8549
T23NO10B 8550
T4100B002 68
T4100B0G3 73
T4100B004 409
T4100B00S 426
T4100B006 1523
T4100B007 1504
T4100B008 440
T4100B00BA 8100
T4100B009 95

T4100B0O09A 8101
T4100B018 128
T4100B019 468
41008021 154
141008022 512
T4100B029 140
T41008030 484
T4100B034 49
T4100B03S 396

Description

OUTPUT PS - B2IR623A
IKVA INVERTER-DEP. INST.
FEED - B2IN091B
OUTPUT PS - B21R623B
2PA BATTERIES

2PB BATTERIES

MCC

MCC

2A-1 BATTERY CHARGER
1 4-2 BATTERY CHARGER
'A1-2 BATTERY CHARGER
2B-1 BATTERY CHARGER
2B-2 BATTERY CHARGER
2B1-2 BATTERY CHARGER
DISTRIBUTION CABINET
DISTRIBUTION CABINET
DISTRIBUTION CABINET
DISTRIBUTION CABINET
DISTRIBUTION CABINET
DISTRIBUTION CABINET
DISTRIBUTION CABINET
DISTRIBUTION CABINET
DISTRIBUTION CABINET
DISTRIBUTION CABINET
TORUS TO DRYWELL VACUUM BRKRS.
PC VAC BRKR VALVE
PC VAC BRKR VALVE
PRIMARY CONT. PENETRATIONS
SOLENOID VALVE
SOLENOID VALVE
PR DIFF IND SWITCH

PR DIFF IND.SWITCH
SWGR RM SPACE COOLER
SWGR RM SPACE COOLER
SWGR ROOM SPACE COOLER
SWGR RM SPACE COOLER
DIV 2 AC FAN

DIV 1 AC FAN

A/C COOLER
COOLER OIL PUMP

A/C SPACE COOLER
COOLER OIL PUMP

RHR SPACE COOLER

RHR DIV 2 SPACE COOLER
S AND RCIC CORNER RM SPACE CO
HPCI SPACE COOLER
SPACE COOLER

SPACE COOLER

EECW SPACE COOLER
EECW SPACE COOLER

Bidg Fir Eley
AB 2 61306
AB 2 6136
AB 2 €1306
AB 2 61306
AB 3 64306
AB 3 64306
AB 3 6436
AB 3 6436
AB 3 6436
AB 3 6436
AB 3 6436
AB 3 6436
AB 3 6436
AB 3 6436
AB 3 6436
AB 3 6436
AB 2 61306
AB 2 6136
AB 2 61306
RHR 2 6170
AB 2 6136
AB 2 6136
AB 3 6436
RHR 2 6170
RB B 56401
RB

RB

DW 1 6000
RB B 57300
RB B 57300
RB 548-0
RB 548-0
AB 2 6136
AB 2 6136
AB 3 6436
AB 3 6436
AB 5 6800
AB 5 6800
AB 5 6776
AB 5 6776
AB 5 6776
AB 5 6776
RB SB 5400
KB SB 5400
RB SB 5550
AB SB 5400
AB B 5540
AB B 5540
RB 2 6136
RB 2 6136

Mounted on SEWS No

HI11P613
H11P626
H11P612
HI11P612
DIV |
DIV I
2PA-1
2PB-1
DIV I
DIV
DIV I
DIV 1
DIV I
DIV 1
2PA-2
2PB-2
2PA2-5
2PA2-6

2PA2-13
2PB2-5
2PB2-6
2PB2-15
2PB2-14
TORUS
V21-2015
V21-2016
DRYWELL
WALL
WALL

BAT-04
BAT-04
BAT-03
BAT-03
BAT-01
BAT-01
BAT-01
BAT-01
BAT-01
BAT-01
BAT-02
BAT-02
KR-02
RR-02
SGR1-08
RHR2-08
RR-02
RR-02
SGR2-06
RHR2-08
DW-17
RBTR-23

RBTR-22
RBTR-22
RBSB-06
RBSB-06
SGR1-04
SGR1-04
SGR2-02
SGR2-02
ABS-11
ABS-11
ABS-06
ABS-26
ABS-06
ABS-26
RBSB-02
RBSB-02
RCIC-14
HPCI-19
ABB-06
ABB-06
RB2-13
RB2-13
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNe  Line Ne Description Bidg Fir Elev  Mounted on SEWS No
1001 T4100B043 89  BATTERY CHARGER SPACE COOLER AB 3 65100 BAT-03
1002 T41008044 432  BATTERY CHARGER SPACE COOLER AB 3 65106 BAT-05
1003 T4100C030 1535 CC-HVAC RETURN AIR FAN AB 5 6776 ABS-09
1004 T4100C031 1516 CC-HVAC RETURN AIR FAN AB 5 6770 ABS5-09
1005 T4100C040 1541 DIV 2 CHILLED WATER PUMP AB 5 6776 ABS-01
1006 T4100C041 1538 DIV | CHILLED WATER PUMP AB 5 6776 ABS5-01
1007 T4100FO31A 1545 DIV | RETURN DAMPER AB 4 CR-05
1008 T4100F0318 1546 DIV 2 RETURN DAMPER AB 4 CR-05
1009 T4100F033A 1502 DIV | OUTSIDE AIR DAMPER AB 4 CR-05
1010 T4100F0338 1521 DIV 2 OUTSIDE AIR DAMPER AB 4 CR-05
1011 _T4100F035 1503 DIV | SHUTOFF DAMPER AB 4 CR-05
1012 T4100F038 1522 DIV 2 SHUTOFF DAMPER AB 4 AB4-04
1013 T4100F0398 1517  RETURN FAN SHUTOFF DAMPER AB 5 ABS-07
1014 T4100F040B 1236 RETURN FAN SHUTOFF DAMPER AB 5 ABS-07
1015 T4100F041 1501 CC-HVAC INTAKE VALVE AB 4 AB4-03
1016 T4100FG42 1500 CC-HVAC INTAKE VALVE AB 4 AB4-03
1017 T4100FO68A 1506 DIV | SHUTOFF DAMPER AB 5 68600 ABS-10
1018 T4100F06813 1567 DIV 1 SHUTOFF DAMPER AB 5 68600 ABS-10
1019 T4100F069A 1525 DIV 2 SHUTOFF DAMPER AB $ ABS-10
1020 T4100F0698 1526 DIV 2 SHUTOFF DAMPER AB | ABS-10
1021 T4100F083A 8551 HVAC EXH.AIR FIRE DAMPER AB 4

1022 T4100F083B 8552 HVAC EXH AIR FIRE DAMPER AB 4

1023 T4100FO84A 8553 HVAC NML.AIR INT FR IDMPR. AB 4

1024 T4100F084B 8554 HVAC NML.AIR INT FR.DMPR. AB 4

1025 T4100F085 8555 HVAC INT.SHTOFF FR.DMPR. AB R

1026 T4100F086 8556 HVAC RR INLT.FR.DMPR. AB 2

1027 T4100F087 8557 HVAC RR EXH.FR.DMPR. AB 2

1028 T4100F088 8558 HVAC SPR.RM EX FR.DMPR. AB 3

1029 T4100F089 8559 HVAC SPR RM.INL FR.DMPR. AB 3

103G T4100F099 8560 HVAC MLTZN.AC IN.FR.DMPR AB >

1031 T4100F 100 8561 HVACMLTZN.ACEX FR.DMPR AB -

1032 T4100F 10} 8562 HVACMLTZN.ACEX.FR.DMPR AB 5

1033 T4100F102 8563 HVAC CR AIR SPLY .FR.DMPR AB -

1034 T4100F 109 8564 HVAC RTN.AIR FN.IN.FR.DMP AB 5 6770 DUCT

1035 T4100F110 8565 HVAC RTN.AIR FN.IN FR.DMP AB 5 677-0 DUCT

1036 T4100F157A 1508 ZONE 1| MODULATING DAMPER AB 5 6776 ABS-12
1037 T4100F1578 1527  ZONE | MODULATING DAMPER AB 5 6776 ABS-12
1038 T4100F158A 1509  ZONE 2 MODULATING DAMPER AB 5 6776 ABS-12
1039 T4100F 1588 1528 ZONE Z MODULATING DAMPER AB 5 6776 ABS-12
1040 T4100F159A 1510 ZONE 3 MODULATING DAMPER AB 5 6776 ABS-12
1041 T4100F 1598 1529  ZONE 3 MODULATING DAMPER AB 5 6776 ABS-12
1042 T4100F 160A 1511 ZONE 4 MODULATING DAMPER AB 5 6776 ABS-12
1043 T4100F 160B 1530 ZONE 4 MODULATING DAMPER AB 5 6776 ABS5-12
1044 T4100F161A 1512 ZONE 6 MODULATING DAMPER AB 5 6776 ABS-12
1045 T4100F161B 1531  ZONE 6 MODULATING DAMPER AB 5 6776 ABS5-12
1046 T4100F162A 1513 ZONE 7 MODULATING DAMPER AB 5 6776 ABS-12
1047 T4100F1628B 1532 ZONE 7 MODULATING DAMPER AB 5 6776 ABS-12
1048 T4100F163A 1514 ZONE 8 MODULATING DAMPER AB S 6776 ABS-12
1049 T4100F1638 1533 ZONE 8 MODULATING DAMPER AB 5 6776 ABS-12
1050 T4100F903 8566 HVACKTNAIR FN SO FR.DMP AB 5 677-0 DUCT
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISMNe  Line No Description Bidg Fir Elev  Mounted on SEWS No
1051 T41F025A 3574 SOLENOID VALVE FOR T4100F035 AB S 67706 H21P296A

1052 T41F025B 3592 SOLENOID VALVE FOR T4100F038 AB 5 67706 H21P296B

1053 T41F026A 3584 SOLENOID VALVE FOR T4100F0398 AB 5 67706 H21P296A

1054 T41F0268 3602 SOLENOID VALVE FOR T4100F0408 AB 5 67706 H21P2968

1055 T41FO71A 8567 CCHVAC CH.CMPR.SOL.VLV. AB 5 684-0 EQUIP ABS-31
1056 T41F071B 8568 CCHVAC CH.CMPR.SOL. VLV AB 5 684-0 EQUIP ABS-31
1057 T41F072A 8102 FLOW CONTROL VALVE AB 5 67706 T4100B009 ABS-14
1058 T41F072B 8103 FLOW CONTROL VALVE AB 5 67706 T4100B008 ABS-14
1059 T41F073A 8569 CCHVAC CMPRFL.CTRL.VLV. AB 5 682-0 EQUIP AB5-22
1060 T41F0738 8570 CCHVAC CMPRFL.CTRL.VLV. AB 5 682-0 EQUIP ABS-22
1061 T41F074A 8571 CCHVAC CMPR.FL.CTRLVLV AB 5 684-0 EQUIP ABS-27
1062 T41F074B 8572 CCHVAC CMPR.FL.CTRL VLV AB 5 6840 EQUIP ABS-27
1063 T41F083B 8573 SGT RM.ISO.VLV.SOL.VLV. AB 5 677-6 H21P296B  ABS-28
1064 T41F0B4A 3571 SOLENOID VALVE FOR T4100F041 AB 4 66600 EQUIP AB4-02
1065 T41F084B 3570  SOLENOID VALVE FOR T4100F042 AB 4 66600 EQUIP AB4-02
1066 T41FO85A 3585 SOLENOID VALVE FOR T4100F043 AB 4 67406 EQUIP AB4-09
1067 T41FO86A 8574 CCHVAC ISO VLV SOL.VLV. AB 5 677-6 H2IP296A ABS5-29
1068 T41FOR6B 8575 CCHVAC ISO.VLV.SOL.VLV. AB 5 677-6 H21P296B ABS-29
1069 T41FO88A 8576 CCHVAC ISO.VLV.SOL.VLV. AB 5 677-6 H2IP296A ABS5-29
1070 T41FO089A 8577 CCHVAC ISO.VLV.SOL. VLV, AB 5 677-6 H2IP296A ABS-29
1071 T41F092B 3593  SOLENOID VALVE FOR T4100F069A AB 5 67706 H21P296F

1072 T41F093A 3575 SOLENOID VALVE FOR T4100F068A AB 5 67706 H21P296E

1073 T41F099A 3603  SOLENOID VALVE FOR T4100F031A AB 5 67706 H21P296A

1074 T41F099B 3606 SOLENOID VALVE FOR T4100F031B AB 5 67706 H21P296B

1075 T41F100A 3604 SOLENOID VALVE FOR T4100F031A AB 5 67706 H2IP296A

1076 T41F100B 3607 SOLENOID VALVE FOR T4100F0318B AB 5 67706 H21P296B

1077 T41F101A 3572 SOLENOID VALVE FOR T4100F033A AB 5 67706 H21P296A

1078 T41F101B 3591 SOLENOID VALVE FOR T4100F033B AB 5 67706 H21P296B

1079 T41F102A 3573  SOLENOID VALVE FOR T4100F033A AB 5 67706 H21P296A

1080 T41F103A 8578 CCHVAC RCRC.DMPSL.VLV. AB 5 677-6 H21P296A ABS-30
1081 T41F103B 8579 CCHVAC RCRC DMPSL. VL.V, AB 5 677-6 H2I1P296B  ABS-30
1082 T41F104A 8580 CCHVAC RCRC.DMP.SL.VLV AB 5 6776 H21P296A ABS-30
1083 T41F104B 8581 CCHVAC RCRC.DMP SL.VLV. AB 5 677-6 H21P296B ABS-30
1084 T41F107A 3576 SOLENOID VALVE FOR T4100F068B AB 5 67706 H2IP296E

1085 T41F107B 3594  SOLENOID VALVE FOR T4100F069B AB 5 67706 H21P296F

1086 T4iF111A 8582 CCHVAC INRKPR.CTRL.VLV. AB 5 6776 H2IP296A ABS-18
1087 T41F111B 8583 CCHVAC INRK PR CTRL.VLV. AB S 677-6 H2I1P296B ABS-18
1088 T41F114A 8584 CCHVAC INRK PR.CTRL.VLV AB 5 677-6 H2IP296E ABS-19
1089 T41F114B 8585 CCHVAC INRK.PRCTRL.VLV. AB 5 677-6 H2IP296F ABS-19
1090 T41F132 8586 RBHVAC DMPRPILOT VLV. AB 4 673-0 T4100F062A AB4-08
1091 T41F134 8587 RBHVAC DMPRPILOT VLV. AB 4 673-0 T4100F063A AB4-08
1092 T41F142 8588 RBHVAC DMPR FILOT VLV. AR 5 684-0 T4100F054 ABS-17
1093 T41F143 8589 RBHVAC DMPRPILOT VLV. AB 5 684-0 T4100F053 ABS-17
1094 T41F144 8590 RBHVAC IS.DMPR.SOL. VLV, AB § 677-6 T4100F037 ABS-16
1095 T41F145 8591 RBHVAC DMPR.PILOT VLV, AB 5 692-0 T4100F036 ABS-17
1096 T41F160 8592 RBHVAC REGULATOR VALVE AB 5 687-0 T4100F036 ABS-15
1097 T4lF161 8593 RBHVAC PRONTRL.VALVE AB 5§ 692-0 T4100F037 ABS-15
1098 T41F162 8594 RBHVAC PR.CNTRL.VALVE AB 5 670-6 T4100F041 ABS-15
1099 T41F164 8595 RBHVAC PR.CNTRL.VALVE AB 4 673-0 T4100F043 AB4-07
1100 T41F181 8596 RB DMPR SWITCH VALVE AB 5 684-0 T4l100F0S3 ABS-20
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Table 3-3  Safe Shutdown Equipment List (SSEL)

Ne PISNo  Line No Description Bidg FKir Elev  Mounted on SEWS No
1101 T41F182 8597 RB DMPR.SWITCH VALVE AB 5 684-0 T4100F054 ABS-20
1102 T41F183 8598 RB DMPR.SWITCH VALVE AB 4 673-0 T4100F062A AB4-06
1103 T41FI185 8599 RB DMPR.SWITCH VALVE AB 673-0 T4100F063A AB4-06
1104 T41FI87 8600 RB DMPR.SWITCH VALVE AB 687-0 T4100F036 ABS-20
1105 T41F188 8601 RB DMPR.SWITCH VALVE AB 691-0 T4100F037 ABS-20
1106 T41F189 8602 RB DMPR SWITCH.VALVE AB 670-6 T4100F041 AB4-06
1107 T41F191 8603 RB DMPR.SWITCH. VALVE AB 673-0 T4100F043  AB4-06
1108 T41F382A 8104 REGULATING VALVE AB 67706 ABS-32
1109 T41F382B 8105 REGULATING VALVE AB 67706 ABS-32
1110 T41F384A 8106 REGULATING VALVE AB 67706 ABS-32
1111 T41F384B 8107 REGULATING VALVE AB 67706 ABS-21
1112 T41K001A 8604 CCHVAC TEMP.CONTROLLER AB 677-6 H21P296A

1113 T41K001B 8605 CCHVAC TEMP.CONTROLLER AB
1114 T41K007A 3605 TEMP CONTROLLER FOR T4100F031A AB
1115 T41K0078 3608 TEMP CONTROLLER FOR T4100F031B AB
1116 T41K030A 8606 CCHVAC COMPR.CONTROLL.

1117 T41K030B 8607 CCHVAC COMPR.CONTROLL.

1118 T41K032A 8608 « CHVAC COMPR.CONTROLL.

1119 T41K032B 8609 CCHVAC COMPR.CONTROLL.

1120 T41K032C 8610 CCHVAC COMPR.CONTROLL.

1121 T41K032D 8611 CCHVAC COMPR CONTROLL.

1122 T41K039A 8612 CCHVAC DMP.CONVERTER

1123 T41K039B 8613 CCHVAC DMP.CONVERTER

1124 T4INOS9A 8614 CCHVAC PMP.DIFF SWITCH

1125 T4INOS9B 8615 CCHVAC PMP DIFF SWITCH

1126 T4INO60A 100 PRESSURE DIFFERENTIAL SWITCH
1127 T4INO60B 446 PRESSURE DIFFERENTIAL SWITCH

677-6 H21P296B

67706 H21P296A

67706 H21P296B

677-6 H2IP285A

677-6 H21P285B

677-6  T4100B009

677-6  T4100B008

677-6  T4100B00Y

677-6  T4100B008

677-6 H21P296A

677-6 H21P296B

677-6 MOPS ABS-24
6776  MOPS ABS-24
67706 H21P572

67706 H21P573

=

1128 T4INO6IA 3577  TEMP SWITCH FOR T4100F157A 61800 WALL RR-12
1129 T4INC6IB 3595 TEMP SWITCH FOR T4100F157B 61800 WALL RR-12
1130 T4INO62A 3578 TEMP SWITCH FOR T4100F158A 63500 WALL RR-12
1131 T4INO62B 3596 TEMP SWITCH FOR T4100F158B 63500 WALL RR-12
1132 T4INO63A 3579 TEMP SWITCH FOR T4100F159A 64800 WALL CR-01
1133 T4INO63B 3597  TEMP SWITCH FOR T4100F159B 64800 WALL CR-01
1134 T4INO65SA 3582 TEMP SWITCH FOR T4100F162A 64806 WALL CR-01
1135 T4INO6SB 3600  TEMP SWITCH FOR T4100F162B 64800 WALL CR-01
1136 T4INO66A 3581 TEMP SWITCH FOR T4100F161A 64806 WALL CR-01
1137 T4INO066B 3599 TEMP SWITCH FOR T4100F161B 64800 WALL CR-01
1138 T4INO6TA 3580 TEMP SWITCH FOR T4100F 160A 66006 WALL CR-04
1139 T4INO67B 3598 TEMP SWITCH FOR T4100¥160B 66406 WALL CR-04
1140 T4INO6BA 3583 TEMP SWITCH FOR T4100F163A 68200 WALL ABS-03
1141 T4INO68B 3601 TEMP SWITCH FOR T4100F163B 68200 WALL ABS-03
1142 T4IN117A 8616 CCHVAC TEMP. TRNSMITTER. 686-0 ABS-33
1143 T4INII7B 8617 CCHVAC TEMP.TRNSMITTER 683-0 ABS-33

AR A A U B e W L W W W W R R R LA LA A A LUA LA A A e A A A A A A U Ay B B s

1144 T4INII2A 8618 CCHVAC PR.DIFF SWITCH 677-6 H21P296A

EEEEEEEEEEEREEEEER RS EE DD BB

1145 T4INI3IB 8619 CCHVAC PR.DIFF SWITCH 5 677-6 H21P296B
1146 T4INI3A 8620 CCHVAC PR.DIFF SWITCH AB 5 677-6 H2IP296A
1147 T4INI34B 8621 CCHVAC PR.DIFF SWITCH AB 5 677-6 H21P296B
1148 T4IN222A 8622 CCHVAC EVAP TMP.SWTCH. AB S 677-6 H2IP285A
1149 T4IN222B 8623 CCHVAC EVAP TMP.SWTCH. AB 5 677-6 H2IP285B
1150 T4IN260 8624 RBHVAC DMP PNEU.CNTRLR AB 5 687-0 T4100F036
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNe  LineNo Description Bidg Fir Elev  Mounted on SEWS No
11531 T4IN261 8625 RBHVAC DMP.PNEUCNTRLR AB 691-0  T4100F037
1152 T4IN262 8626 RBHVAC DMP.PNEU.CNTRLR AB 670-6  T4100F041
1153 T4IN264 8627 RBHVAC DMP.PNEU.CNTRLR AB 674-0  T4100F043
1154 T4IN309A 8628 CCHVAC DMP.PNEU XMTR AB 677-6  H21P296A
1155 T4IN309B 8629 CCHVAC DMP.PNEU.XMTR. AB 677-6 H21P296B

1156 T4IN3I0A 8630 CCHVAC PR.CTR PNEU.XMTR
1157 T4IN310B 8631 CCHVAC PR.CTR PNEU.XMTR
1158 T4IN322A 8632 CCHVAC CMPR.TEMP SWCH.
1159 T4IN322B 8633 CCHVAC CMPR.TEMP SWCH
1160 T4IN323A 8634 CCHVAC PR.DIFF SWITCH
1161 T4IN323B 8635 CCHVAC PR.DIFF SWITCH
1162 T4IN3I24A 8636 CCHVAC OIL TEMP SWITCH
1163 T4IN324B 8637 CCHVAC OIL TEMPSWITCH
1164 T4IN325A 8638 CCHVAC OIL TEMP SWITCH
1165 T4IN325B 8639 CCHVAC OIL TEMP.SWITCH
1166 T4IN326A 8640 CCHVAC COND.PR.SWITCH
1167 T4IN326B 8641 CCHVAC COND PR SWITCH
1168 T4IN327A 8642 CCHVAC MTR.TEMP.SWITCH
1169 T4IN327B 8643 CCHVAC MTR.TEMP SWITCH

677-6  H21P296A
677-6 H21P296B
6776 H21P285A
677-6 H21P285B
677-6 H21P285A
677-6 H21P285B
677-6 H21P285A
677-6 H21P285B
677-6 H21P285A
677-6 H21P285B
677-6 H21P285A
677-6 H21P285B
677-6 H21P285A
677-6 H21P285B
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1170 T4IN328A 8644 CHVAC PRG.SYS. TMP SWCH 5 682-0 EQUIP
1171 T4IN328B 8645 CHVAC PRG.SYS. TMP SWCH AB 5 682-0 EQUIP
1172 T4IN334A 8646 CCHVAC EVAP. TMP ELEMNT AB 5 677-6 EQUIP
1173 T4IN334B 8647 CCHVAC EVAP.TMP ELEMNT AB 5 677-6 EQUIP
1174 T4IN369A 8648 CCHVAC PRES.ELEMENT AB 5 682-0 DUCT
1175 T4IN3I6OB 8649 CCHVAC PRES ELEMENT AB 5 6820 DUCT
1176 T4IN3TIA 8650 CCHVAC PRES.ELEMENT AB 5 684-6 DUCT
1177 T4IN37IB 8651 CCHVAC PRES.ELEMENT AB 5 684-6 DUCT
1178 T4IN45S6A 8652 CURRENT TRANSFORMER AB 5 684-0 EQUIP ABS-25
1179 T4IN456B 8653 CURRENT TRANSFORMER AB 5 684-0 EQUIP ABS-25
1180 T4IN46G3A 8654 CCHVAC DMP PNEU XMTR. AB 5 677-6 H21P296A
1181 T4IN463B 8655 CCHVAC DMP.PNEU.XMTR. AB 5 677-6 H21P296B
1182 T4800F451 7029 NITROGEN INERTING ISO VALVE RB 2 RB2-18
1183 T4800F453 7023 INERTING BYPASS ISOLATION VA RB B 57600 EQUIP RBTR-06
1184 T4R00F454 7022 NITROGEN SUPPLY TO DW OUTBD IS DW B 57600 EQUIP RBTR-06
1185 T4800F455 7021 NITROGEN INERTING INBD ISO VA DW B 58002 EQUIP DW-20
1186 T4800F456 7036 NITROGEN INERTING SUPPLY VA RB B 57600 EQUIP RBTR-06
1187 T4R00F457 7037 NITROGEN INERTING ISOLATION VA RB B EQUIP RBTR-06
1188 T4800F458 7038 NITROGEN INERTING BYPASS ISO V RB B EQUIP RBTR-06
i189 T4901F021 3010 RELIEF VALVE DW 1 61406 DW-24
1190 T4901F024 3025 RELIEF VALVE DW 1 61600 DW-24
1191 T4901F027 3040 RELIEF VALVE DW I 61706 DW-24
1192 T4901F030 3055 RELIEF VALVE DW 1 61803 DW-24
1193 T4901F033 3070 RELIEF VALVE DW 1 61803 DW-.24
1194 T4901F465 7020 NITROGEN OUTBD ISOLATION MOV RB 1 60006 RB1-02
1195 T4901F468 7024 NITROGEN OUTBD ISOLATION VA RB 2 63300 RB2-20
1196 T4901F601 7019  NITROGEN INBD ISOLATION MOV DW 1 6020 V4-2080 DW-06
1197 T4901F602 7025 NITROGEN INBD ISOLATION VA DW 2 63006 V4-2188 DW-11
1198 T49P400A 1157 INSTRUMENT RACK RB | 58306 FLOOR RBI1-18
1199 T49P400B 1319 INSTRUMENT RACK RB 2 61306 FLOOR RE2-21
1200 TSO000F455 7048 PCMC ISOLATION VALVE RB 2 62006 H21P2R84 RB2-14
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Table 3-3  Safe Shutdown Equipment List (SSEL)

PIS No Line No Description Bldg FKlr Elev Mounted on SEWS No
CAS OUTBD ISOLATION VAL VI RB 2 62103 H21P284 RB2-14
1 50F450 70 CAS OUTBD ISOLATION VALVI RB 2 62103 H21P284
150F45] { PCMC ISOLATION VAL VI RB 62006 H21P284 RB2-15
I SO0K001A 8656 PC TRS PRMOD SIG.COND AR 6136 HI1IP613
[SOKS00A 1946 PS - TSON4OGA AR 2 61306 HIIP914
ISOKRO0OB 1948 PS - TSON40O6B AB 2 61306 HIIP91S
ISOK801A 8657 PCMS DW PR SIG.COND AR ) 613-6 HIIP613
SOKB0OIB K658 PCMS DW PR SIG.COND AB 2 613-6 HIIP612
SOKB02A 8659 PCMS DW PR.SIG.COND AB 613-6 HIIP6I3
SOK802B 8660 PCMS DW PR SIG.COND AB 6136 HIIP612
SON40OOA 3518 )WURCE INST. - TSORBOOA DW 66407 TSORBOOA
SON4OOB 3519 JWRCE INST. - TSORBOOD DW 66407 TSORBOOB
SON4OIA K119 DW PR NARROW RANGE PR. TRANS RB 618-0 H2IP595A
N4O1IB 8661 PCMS DW PR XMTR RB 618-0 H21P5S95B
SON402A 31533 CE INST. - TSORBOOA RB 56806 TSORSOOA
ON402B 153 ) E INST. - TSOR800B RB 56806 TSORBOOB
[SON4O3A 1535 { LCE INSI I SORBO0OA RB 56806 TSORBOOA
SON403B 153 INST. - TSORROOB RB 56806 TSORSOOB
SON4O4A 31537 INST. - 1S0RB0O0A RB 55104 ISORROOA
SON404B 38 E INST. - TSORB00B RB 55104 TSORS00B
I'SON4OSB ) INST. - TSORROOB RB 3 55104 TSORSO0OB
ISON406A /R INST [SORBO4A RB 54000 H2IP614A
SONAO6B »OUR INST. - TSOR804B RB 54000 H21P614B
SON4OTA INST - TSORROOB DW 59700 TSORS0O0OB
INST. - TOORB0O0OA DW 59700 TSORBOOA
INST - TSORS008B DW 59700 TSORSOORB
INST. - TSOR80OB DW 59700 TSOR80OB
INST - TSORROOA DW S9700 TSORROOA
INST. - TSORROOB DW S9700 TSORS00OB

SON4O7B
I SON4ORA
SON4ORB
SON409A

SON4 |l)|t’

SON410B
SON411A
SON4ILIB
SON412A
SON412B 531 SOURC(

INST, - TSORSOG0OA DW 59700 TSORSO0OA
INST [SORBOOB DW 59700 TSORS0O0ORB
INST. - TSORROOA DW 59506 TI0ORBOOA
INST. <« TSORROOA DW 59700 I'SORROOA
INST. - TSOR800OB DW §9700 TSORSOOB
[SON4I3A DIV | {IERMOCOUPLE DW ! 59700 TSORS0O0OA
SON413B 153 SOURCE INST. - TSORROOB DW 59700 TSORSOOB
[SON414A 8120 PCAM TORUS WIDE RANGE PR TRANS RB S89-1 H2IP63IA
ON4 148 ) PCAM TORUS PR XMTR RB 580-1 H2IP63IB
[SON415SA PC DW WIDE RANGE PR TRANSMITTH RB 618-0 H2IPS95A
SON415B PCPM DW PR XMTR kB 618-0 H21P595B
SON499A PCAM TORUS NARROW RANGE PR TRN RB 589-1 H2IP63I1A
SON499RB PCAM TORUS PR XMTR RB 589-1 H2IP631B
SORROOA DW/TORUS TEMP RECORDER AB 3 64306 HIIP60OI
SORBOOB 03 DW/TORUS TEMP RECORDER AB 3 64306 HIIP602
SORRO2A i DW/TORUS PRESS RECORDER AB 6430¢ H11P60)
SORB02B 1A DW/TORLUS PRESS RECORDER AB 64 30¢ H11P602
[ SORBO4A 3 TORUS LEVEL INDICATION AB 3 64306 HI11P60)
I SORRO4B 31231 TORUS LEVEL INDICATION AB {64306 HI11P602
X4103C001 2 EDG 11 HAVE FAN RHR 2 6170

I
|
I
I
I
I
SON410A E INST. « TSORBOOA DW 59700 TSORRO0OA
I
I
I
I
I
't
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No

1251
1252
1253
1254
1258
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
127
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300

PISNe  Line No
X4103C0n2 1628
X4103C003 1676
X4103C004 1677
X4103C008 1711
X4103C006 1712
X4103C007 1760
X4103C008 1761
X4103C009 1603
X4103C010 1607
X4103C011 1654
X4103C012 1658
X4103C013 1687
X4103C014 1691
X4103C015 1737
X4103C016 1741
X4103C017 1638
X4i03C018 1642
X4103C019 1722
X4103C020 1726
X4103F101 8665
X4103F102 8666
X4103F103 1600
X4103F104 1611
X4103F106 1604
X4103F108 1608
X4103F109 1614
X4103F113 8667
X4103F114 8668
X4103F115 1651
X4103F116 1662
X4103F118 1655
X4103F120 1659
X4103F121 1665
X4103F125 8669
X4103F126 8670
X4103F127 1684
X4103F12% 1695
X4103F130 1688
X4103F132 1692
X4103F133 1698
X4103F137 8671
X4103F138 8672
X4103F139 1734
X4103F140 1745
X4103F142 1738
X4103F144 1742
X4103F145 1748
X4103F149A 1619
X4103F149B 1620
X4103F149C 1621

Table 3-3  Safe Sh

Description
EDG 11 HVAC FAN
EDG 12 HVAC FAN
EDG 12 HVAC FAN
EDG13 HVAC FAN
EDG13 HVAC FAN
EDG 14 HVAC FAN
EDG 14 HVAC FAN
EDG1 HVAC FAN
EDG1 HVAC FAN
EDG 12 HVAC FAN
EDG 12 HVAC FAN
EDG 13 HVAC FAN
EDG 13 HVAC FAN
EDG 14 HVAC FAN
EDG 14 HVAC FAN
RHR COMPLEX HVAC FAN
RHR COMPLEX HVAC FAN
RHR COMPLEX HVAC FAN
RHR COMPLEX HVAC FAN
RHRHVAC EXH GRAV DMPR.
RHRHVAC EXH GRAV.DMPR.
AIR INTAKE MO DAMPER
SWG RECIR MO DAMPER
FAN DISCHARGE MO DAMPER
FAN DISCHARGE MO DAMPER
SWCR EXHAUST MO DAMPER
RHRHVAC EXH.GRAV DMPR.
RHRHVAC EXH.GRAV DMPR
AIR INTAKE MO DAMPER
SWG RECIR MO DAMPER
FAN DISCHARGE MO DAMPER
FAN DISCHARGE MO DAMPER
SWGR EXHAUST MO DAMPER
RHRHVAC EXH.GRAV DMPR.
RHRHVAC EXH.GRAV DMPR.
AIR INTAKE MO DAMPER
SWG RECIRC MO DAMPER
FAN DISCHARGE MO DAMPER
FAN DISCHARGE MO DAMPER
SWGR EXHAUST MO DAMPER
RHRHVAC EXH GRAV DMPR.
RHRHVAC EXH.GRAV DMPR
AIR INTAKE MO DAMPER
SWG RECIRC MO DAMPER
FAN DISCHARGE MO DAMPER
FAN DISCHARGE MO DAMPER
SWGR EXHAUST MO DAMPER
AIR INTAKE MO DAMPER
AIR INTAKE MO DAMPER
AIR INTAKE MO DAMPER
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Bldg
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RYR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR
RHR

utdown Equipment List (SSEL)

Fir Elev

L]

1 1 W MNB R N RN N RN = e o NN NN NN NN RN NN

(SRR SRR I R T R S R S R S S R I S I

61700
6170
61700
6170
6170
6170
61700
6170
6170
“170
70

6170
6170
6170
590 0
59000
590 0
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNo  Line No Description Bidg Fir Elev  Mounted on SEWS No
1301 X4103F149D 1622 AIR INTAKE MO DAMPER RHR 2 62900 RHR2-11
1302 X4103F150 1632 EDG RM RECIR MO DAMPER RHR 2 6260 RHR2-10
1303 X4103FI151A 1668 AIR INTAKE MO DAMPER RHR 2 6320 RHR2-11
1304 X4103F151B 1669 AIR INTAKE MO DAMPER RHR 2 63100 RHR2-11
1305 X4103F151C 1670 AIR INTAKE MO DAMPER RHR 2 6320 RHR2-11
1306 X4103F1SID 1671  AIR INTAKE MO DAMPER RHR 2 63100 RHR2-11
1307 X4103F152 1678 EDG RM RECIR MO DAMPER RHR 2 62500 RHR2-10
1308 X4103Fi153A 1703  AIR INTAKE MO DAMPER RHR 2 6240 RHR2-11
1309 X4103F153B 1704 AIR INTAKE MO DAMPER RHR 2 62700 RHR2-11
1310 X4103F153C 1705 AIR INTAKE MO DAMPER RHR 2 6240 RHR2-11
1311 X4103F153D 1706  AIR INTAKE MO DAMPER RHR 2 62700 RHR2-11
1312 X4103F154 1713 EDG RECIR MO DAMPER RHR 2 6300 RHR2-11
1313 X4103FISSA 1753 AIR INTAKE MO DAMPER RHR 2 6230 RHR2-11
1314 X4103F155B 1754 AIR INTAKE MO DAMPER RHR 2 62300 RHR2-11
1315 X4103F155C 1755 AIR INTAKE MO DAMPER RHR 2 6230 RHR2-11
1316 X4103F155D 1756 AIR INTAKE MO DAMPER RHR 2 62300 RHR2-11
1317 X4103F156 1762 EDG RM RECIR MO DAMPER RHR 2 6300 RHR2-10
1318 X4103F157 1635 AIR INTAKE MO DAMPER RHR 1 6010 RHR1-16
1319 X4103F158 8673 RHRHVAC VENT.FAN DMP. RHR 1 RHR1-24
1320 X4103F159 1639 FAN DISCHARGE MO DAMPER RHR 1 5920 RHR1-17
1321 X4103F160 8674 RHRHVAC VENT.FAN DMP. RHR I Ri{R1-24
1322 X4103F161 1643  FAN DISCHARGE MO DAMPER RHR 1 5950 RHR1-17
1323 X4103F162 1648 RHR COMPLEX RECIR MO DAMPER RHR I 6010 RHRI1-16
1324 X4103F163 8675 RHRHVAC EXH.GRAV.DMP. RHR 1 RHR2-16
1325 X4103F164 1719 AIR INTAKE MO DAMPER RHR 1 6050 RHRI1-16
1326 X4103F163 8676 RHRHVAC VENT.FAN DMP. RHR 1 RHR1-24
1327 X4103F 166 1723 FAN DISCHARGE MO DAMPER RHR 1 6000 RHR1-17
1328 X4103F167 8677 RHRHVAC VENT FAN DMP. RHR i RHR1-24
1320 X4103F 168 1768 FAN DISCHARGE MO DAMPER RHR 1 5933 RHR1-17
1330 X4103F169 1729 PUMP RM RECIR MO DAMPER RHR 1 6000 RHR1-16
1331 X4103F170 8678 RHRHVAC EXH.GRAV.DMP RHR | RHR2-16
1332 X4103F171 8679 RHRHVAC EXH.FIRE DMP. RHR 2 625-6

1333 X4103F172 8680 RHRHVAC INL.FIRE DMP. RHR 2 6256

1334 X4103F173 8681 RHRHVAC VENT FAN DMP RHR 2 625-6

1335 X4103F177 8682 RHRHVAC EXHFIRE DMP. RHR 2

1336 X4103F178 8683 RHRHVAC INL FIRE DMP. RHR 2

1337 X4103F179 8684 RHRHVAC VENT.FAN DMP. RHR 2

1338 X4103F183 8685 RHRHVAC EXHFIRE DMP. RHR 2

1339 X4103F184 8686 RHRHVAC INLFIRE DMP. RHR 2

1340 X4103F185 8687 RHRHVAC VENT.FAN DMP. RHR 2

1341 >4103F189 8688 RHRHVAC EXH.FIRE DMP. RHR 2

1342 X4103F190 8689 RHRHVAC INL FIRE DMP. RHR 2

1343 X4i03F191 8690 RHRHVAC INL FIRE DMP. RHR 2

1344 X41K001A 1618 SWGR TEMPERATURE ELEMENT RHR 2 61700 H21P350

1345 X41K001B 1702 SWGR TEMP CONTROL RHR 2 61700 H21P352

1346 X41K001C 1667 SWGR TEMPERATURE CONTROL RHR 2 61700 H21P351

1347 X41K001D 1752 SWGR TEMPERATURE CONTROL RHR 2 61700 H21P353

1348 X41K002A 1630  EDG RM TEMP CONTROL RHR 2 61700 H21P350

1349 X41K002B 1717 EDG RM TEMP CONTROL RHR 2 61700 H21P352

1350 X41K002C 1682  EDG RM TEMP CONTROL RHR 2 61700 H21P351
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Table 3-3  Safe Shutdown Equipment List (SSEL)

No PISNe  Line No Description Bidg Fir Eley  Mounted on SEWS No
1351 X41K002D 1766 EDG RM TEMP CONTROL RHR 2 61700 H21P353

1352 X41K002E 1631  EDG RM TEMP CONTROL RHR 2 61700 H21P350

1353 X41K002F 1718  EDG RM TEMP CONTROL RHR 2 61700 H21P352

1354 X41K002G 1683 EDG RM TEMP CONTROL RHR 2 61700 H21P351

1355 X41K002H 1767 EDG RM TEMP CONTROL RHR 2 61700 H21P353

1356 X41K003A 1647  PUMP RM TEMP CONTROL RHR 1 59000 H21P517

1357 X41K003B 1733 RHR COMPLEX TEMP CONTROL RHR 1 59000 H21P518

1358 X4INOS6A 1617 SWGR TEMPERATURE ELEMENT RHR 2 62200 EQUIP RHR2-15
1359 X41NO56B 1701 SWGR TEMP ELEMENT RHR 2 62200 EQUIP RHR2-15
1360 X41INOS6C 1666 SWGR TEMP ELEMENT RHR 2 62200 EQUIP RHR2-15
1361 X41INOS6D 1751 SWGR TEMPERATURE ELEMENT RHR 2 62200 EQUIP RHR2-15
1362 X4INOSTA 1629  EDG RN TEMP ELEMENT RHR 2 62200 EQUIP RHR2-15
1363 X4INOS7B 1716 EDG RM TEMP ELEMENT RHR 2 62200 EQUIP RHR2-15
1364 X4INO57C 1681 EDG RM TEMP ELEMENT RHR 2 62200 EQUIP RHP2-15
1365 X4INOS7D 1765  EDG RM TEMP ELEMENT RHR 2 62200 EQUIP RHR2-15
1366 X4INOSBA 1646 PUMP RM TEMP ELEMENT RHR 1 59500 EQUIP RHR1-25
1367 X4INOSSB 1732 RHR COMPLEX TEMP ELEMENT RHR 1 59500 EQUIP RHR1-25
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Table 3-4 Plant System and Corresponding SSEL Line Numbers

Plant System/Function SSEL Line N
EECW 1-627
~ RHRSW. EDGSW, EESW 700832
= o DC Power 900-925
NIAS 1000-1371
EDG 14001499, 9000-9019
HVAC 15001546
EDG HVAC 1600-1775
MCCs, relay and distribution panels 18001891
System instrumentation 1900-1973
'RS/RPS/CRD 2000-2019

Reactor recirc. instrumentation 2100-2130

— —

EDG permissives 2200-2520
ADS 3000-3073
B21 instrumentation 3100-3302

" Additional instruments, instrument racks 3500-3656
HPCT instrumentation 3900-3944

HPCI 4000-4177

RCIC 42004325

RHR 5000-5203

"~ RHR instrumentation 5300-5322
Shutdown cooling 60006035

l'orus cooling 62006219
Containment isolation 7000-7057
Additional misc. items 80008012
Components from Ops. review 8100-8132
Additional dependency instruments 8500-8692
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Table 3-5

Normally Open Valves Which Close on Receipt of Isolation Signal

Valve Isolation Signal Closes on loss
of power?
B2103F022A Reactor Vessel Low Level | yes
B2103F028A Reactor Vessel Low Level | yes
B2103F022B Reactor Vessel Low Level | yes
B2103F028B Reactor Vessel Low Level | yes
B2103F022C Reactor Vessel Low Level | yes
B2103F028C Reactor Vessel Low Level 1 yes
B2103F022D Reactor Vessel Low Level | yes
B2103F028D Reactor Vessel Low Level | yes
G1154F600 Reactor Vessel Low Level 2 no
High Drywell Pressure
G1154F018 Reactor Vessel Low Level 2 no
High Drywell Pressure
T4901F601 Reactor Vessel Low Level 2 no
High Drywell Pressure
T4901F465 Reactor Vessel Low Level 2 yes
High Drywell Pressure
T4800F455 Reactor Vessel Low Level 2 yes
High Drywell Pressure
Reactor Building Exhaust Radiation
High
T4800F454 Reactor Vessel Low Level 2 yes
High Drywell Pressure
Reactor Building Exhaust Radiation
High
T4800F453 Reactor Vessel Low Level 2 yes
High Drywell Pressure
Reactor Building Exhaust Radiation
High
T4901F468 Reactor Vessel Low Level 2 no
High Drywell Pressure
T4901F602 Reactor Vessel Low Level 2 no
High Drywell Pressure
G3352F001 Reactor Vessel Low Level 2 no
G3352F004 Reactor Vessel Low Level 2 no
TS000F450 Reactor Vessel Low Level 2 yes
High Drywell Pressure
TS000F456 Reactor Vessel Low Level 2 ves
High Drywell Pressure
B3100F014B Reactor Vessel Low Level 2 yes
High Drywell Pressure
BIT00FO168 Reactor Vessel Low Level 2 yes
High Drywell Pressure
B3100F014A Reactor Vessel Low Level 2 yes
High Drywell Pressure
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Table 3-5 (continued) Normally Open Valves Which Close on Receipt of
Isolation Signal
of power?
B3100FO16A Reactor Vessel Low Level 2 yes
High Drywell Pressure
T4B00F456 Reactor Vessel Low Level 2 yes
High Drywell Pressure
Reactor Building Exhaust Radiation
High
T4800F457 Reactor Vessel Low Lovel 2 yes
High Drywell Pressure
Reactor Building Exhaust Radiation
High
T4800F458 Reactor Vessel Low Level 2 yes
High Drywell Pressure
Reactor Building Exhaust Radiation
High
G5100F605 Reactor Vessel Low Level 2 no
High Drywell Pressure
GS100F604 Reactor Vessel Low Level 2 no
High Drywell Pressure
ES150F062 Hi-gh Drywell Pressure no
RCIC Steam Line Low Pressure
ES150F084 High Drywell Pressure no
RCIC Steam Line Low Pressure
E4150F075 High Drywell Pressure no
HPCI Steam Line Low Pressure
E4150F079 High Drywell Pressure no
HPCI Steam Line Low Pressure
GS100F601 Reactor Vessel Low Level 2 no
High Drywell Pressure
GS5100F600 Reactor Vessel Low Level 2 no
High Drywell Pressure
G5100F602 Reactor Vessel Low Level 2 no
High Drywell Pressure
G5100F603 Reactor Vessel Low Level 2 no
Hi}h Drywell Pressure
T5000F451 Reactor Vessel Low Level 2 yes
High Drywell Pressure
TS000F455 Reactor Vessel Low Level 2 yes
High Drywell Pressure
GS100F606 Reactor Vessel Low Level 2 no
High Drywell Pressure
GS100F607 Reactor Vessel Low Level 2 no
High Drywell Pressure
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Table 3-6 List of Equipment Categories Including Number of SSEL
Items and Outliers in Each Category
Category Description SSEL | Qutliers

No, Items
1 motor control centers 15 6
2 low voltage switchgear 8 4
3 medium voltage switchgear 8 3
4 transformers and regulators 12 3
5 horizontal pumps 21 3
6 vertical pumps 16 1
7 fluid-operated valves 281 14
8 motor-operated valves 89 12
9 fans 26 0
10 air handlers 16 3
11 chillers 2 1
12 air Compressors 6 0
13 motor generators 0 0
14 distribution panels 20 3
15 batteries and racks 2 1
16 battery chargers 6 2
17 engine generators - 0
18 automatic transfer switches 0 0
19 instrument racks 50 8
20 local instruments/ 38 1

temperature sensors
21 control and instrumentation 83 18
cabinets

22A other valves 1119 2

22B tanks 413 3

22C heat exchangers 20 4

22D steam-driven turbines 2 0
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T 3N E LN - E
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0002947541
0007947542
0002947543
0002947544
0002948669
0002951276
0002951277
0002951289
0002951305
0007951311
0002951312
0002951313
0007951314
0002951315
0007951324
0002951325
0007952656
0002953607
0002953608
0007953614
0007953615
0007953616
0007953617
0002953621
0002953622
0002953623
0007953624
0002953625
0007954328
0002954329
0002954330
0002954331
0002954332
0002952645
0002952646
0007952647
0007952648
0007952649
0002952650
0002955153
0002955154
0007955432
0007957665
0002957666
0007957668
0002957669
0002957670
0002957671
0002957672
0002957673
0002957674
0007957675
0002957680
0007957681
0002957682

Table 3-7  List of Maintenance Work Requests

Date Initiated

11/3/94
11/3/94
11/3/94
11/3/94
12/6/94
1727195
1/27/95
2/24/95
4/3/95
4/27/95
4/27/95
4/27/95
4/27/95
4/27/95
5/15/95
5/16/95
5/17/95
5/31/95
5/31/95
6/22/95
6/22/95
6/22/95
6/27/95
7/5/95
7/5/9%
7/5/95
7/5/95
7/5/95
7/11/95
7/11/95
7/11/95
7/11/95
7/11/95
8/2/95
8/2/95
8/2/95
8/2/95
8/2/95
8/2/95
/2/95
8/2/95
11/28/95
12/11/95
12/11/95
12/18/95
12/18/95
12/18/95
12/18/85
12/18/95
12/18/95
12/18/95
12/18/95
1272095
12/20/95
12/22/95

Description
Mounting bolt missing on HCU
HCU N2 tank support rod bent
Missing/loose hardware and straps on HCUs
Missing safety cables for lights- RB1
Missing hardware- H21P021
Missing hardware- H21P017
T4100B018 anchor nut may be missing
Missing bolts- HPCI main oil pump
Missing bolts- calvert bus box support
Missing screws on H11P614 insert
Missing overhead light safety cables- AB3
Missing emergency battery hooks
Missing bolts between MCC R32008016 sections
Switchgear door bolts not engaged/ stripped
GEMAC modules not inserted in H11P612
Missing overhead lights safety cables- AB2
GEMAC modules not inserted in H11P613
Mounting screws for Dwyer switch in H21P296B
Safety cables on overheau lights- ABS
Mounting screw missing on RIONAOSD switch
Actuator lid loose on R3000F023D, EDG 14
Emergency lighting baitery hook bolts R36008199
EDG gauge panel mounting nut torque
MCC R1600S003D rattlespace w/ water shield
Torque jam nuts on gauge panel R30P310
Torque jam nuts on gauge panel R30P320
Torque jam nuts on gauge panel R30P330
Torque jam nuts on gauge panel R30P340
Switchgear door bolts not engaged R1400S001B
Switchgear door bolts not engaged R1400S001B
Switchgear door bolts not engaged R1400S001C
Switchgear door bolts not engaged R1400S001E
Switchgear door bolts not engaged R1400S021B
RHR switchgear bolts not engaged R1400S002A
RHR switchgear bolts not engaged R1400S002B
RHR switchgear bolts not engaged R1400S002C
RHR switchgear bolts not engaged R1400S002D
RHR switchgear bolts not engaged R1400S038
RHR switchgear bolts not engaged R 14008039
Relay mounting screws missing - H21P350
Relay mounting screws missing - H21P351
Anchor nut missing for Distrib. Pnl. H21P561
Missing hardware for sig. conditioners, H11P612
Recorder hardware deficiencies in H11P601
Trolleys on top of 480V switchgears R14005022
Trolleys on top of 480V switchgears R1400S023
Trolleys on top of 480V switchgears R14008020
Trolleys on top of 480V switchgears R1400S021
Trolleys on top of 480V switchgears R14008036
Trolleys on top of 480V switchgears R14005037
Trolleys on top of 480V switchgears R 14005038
Trolleys on top of 480V switchgears R 14005039
Mounting screw missing for PCV T41F114B

Mntg. hardware deficiencies for T4IN132B & 134B

Tighten transformer mounting bolt - T4IN456B

3171

Statuy schedule
Complete 12/9/94
Complete 12/20/94
Complete 12/9/94
Complete 11/19/94
Complete 12/9/94
Complete 6/8/95
Verified 2/24/95
Complete 3/29/95
Complete 5/18/95
Scheduled 4/6/90
Complete 3/19/96
Scheduled 4/26/96
Complete 7/24/95

canceled, split into 5
Scheduled for RFOS

Complete 3/96

Scheduled for RFOS

Complete 7/25/95
Complete 3/7/96

Complete 2/27/96
Complete 2/27/96

Work w/ 0002951313
Canceled, split into 4

Complete 9/26/95
Complete ¥/10/95
Complete 8/15/95
Complete 8/22/95
Complete 8/30/95
Complete 7/24/95
Complete 7/24/95
Complete 7/24/95
Complete 7/24/95
Complete 7/24/95
Complete 8/8/95
Complete 8/8/95
Complete 8/8/95
Complete 8/8/95
Complete 8/8/95
Complete 8/8/95
Complete 10/3/95
Complete 2/9/96
Scheduled 6/5/96
Scheduled 7/15/96
Complete 2/14/96
Complete 2/15/96
Complete 2/15/96
Complete 2/22/96
Complete 2/22/96
Complete 2/15/96
Complete 2/15/96
Complete 2/22/96
Complete 2/22/96
Scheduled 4/23/96
Scheduled 4/23/96
Scheduled 4/6/96

SEWS No

RBI-12
RB1-12
RBI-12
RBI1-15/18
RBB-02
RCIC-15
RBSB-02
HPCI-23
SGR1-05
RR-18
BAT-06
RB2-22
BAT-03
SGR2-03
RR-03
SGR1-01
RR-03
ABS-02
ABS-02
RHR1-08
RHR1-10
RHR1-08
RHR1-02
RB2-22
RHR1-02
RHR1-02
RHR1-02
RHR1-02
SGR2-03
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