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PNPP Individual Plant Examination - External Events

Abstract

An individual plant examination of external events (IPEEE) for severe accident vulnerabilities was

performed for the Perry Nuclear Power Plant in response to USNRC Generic Letter 88-20,
Supplement 4 dated June 28, 1991.

The IPEEE examined potential vulnerabilities in thiee broad areas for external events; internal fires,

ezsthquakes and other external hazards such as high winds and tornadoes, external floods, and potential
hazards from transportation and nearby facilities.

The methodology used for internal fires was the Electric Power Research Institute (EPRI) Fire Induced
Vulnerability Evaluation (FIVE). The FIVE methadology provides a combination of deterministic and
probabilistic techniques for examining the internal fire probability and characteristics. FIVE includes a
two phase progressive screening with a third phase containing a walkdown/verification process. The
discussion of the Sandia Fire Risk Scoping Study Issues were also included.

Large carthquakes were evaluated using the EPRI Seismic Margins methodology. This methodology
uses safe shutdown success paths to identify the set of plant components 1o be evaluated. The
components are screened for seismic ruggedness. Those that satisfy the screening criteria require no
further evaluation. The remaining components are deterministically evaluated for the review level
earthquake defined in NUREG-1407. The seismic capacity for which there is a high confidence of a

low probability of failure (HCLPF) was generated for these components. The review level earthquake
for Perry is 0.3g.

Other external hazards were evaluated against the 1975 Standard Review Plan (NUREG-75/087). A
progressive screening approach was used involving both deterministic and probabilistic techniques.
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1 EXECUTIVE SUMMARY

This document presents the results of the Individual Plant Examination of External Events (IPEEE)
performed in response to USNRC Generic Letter 88-20, Supplement 4" which requested each
licensee to perform a plant examination of each of their nuclear power plants to search for
vulnerabilities to severe accidents arising from external events and to propose cost effective safety
improvements that reduce or eliminate the important vulnerabilities. The content and format of this
report is in accordance with the USNRC guidance document NUREG-1407""? and provides sufficient
information to show how the results were obtained.

This summary includes a discussion on the background and obiectives, the plant familiarization
activities, the overall methodologies, and a summary of the study findings.

1.1 Background and Objectives

The Commission issued a policy statement in 1985 to the effect that, based on available information,
existing plants pose no undue risk to the public health and safety and that there is no present basis for
immediate action on generic rulemaking or other regulatory requirements for these plants. However, it
was decided that a systematic evaluation of each plant would be beneficial in that it would provide
information on any plant-specific vulnerabilities to accidents and, through their resolution, enhance
safety. Generic Letter 88-20 was issued and an Individual Plant Examination (IPE) using probabilistic
risk assessment methodology was performed for Perry, submitted to the USNRC on July 15, 1992 and
approved by the USNRC in a letter dated August 18, 1994. The IPE addressed internal events and
internal flooding. Supplement 4 to the generic letter was issued to extend the analysis to external
events. In addition to identifying each -“ilnerability, it was decided that similar to the IPE, the IPEEE
should be performed by a team in which utility personnel played a major part as recommended in the
generic letter. The general purpose of the IPEEE is also similar to the internal event IPE. Thus the
IPEEE would ensure that utility personnel also achieved the following:

¢ Develop an appreciation of severe accident behavior.

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

* Gain a qualitative understanding of the overall likelihood of core damage and radioactive
material releases.

¢ 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.

It should be emphasized that the involvement of CEI personnel in all aspects of the analysis and the
development of appropriate support documentation has ensured that the IPEEE addresses potentizl
plant vulnerabilities to severe accidents as accurately as possible and, therefore, enables the above
objectives to be met.
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1.2 Plant Familiarization

A separate project team was established for each of the three portions of the IPEEE with overall
coordination provided by the CEI Project Lead. Each team consisted of a number of engineers from
CEI and one or more of several consulting engineering firms.

The seismic team utilized three CEI individuals with support from Gilbert/Commonwealth, Inc., NUS
Corporation, The Readiness Operation and Progranimatic Solutions. The internal fire analysis team
was led by a CEI fire protection engineer with assistance from Vectra Technologies, Inc. and NUS
Corporation. The high winds, floods, and other external hazards analyses were performed by a team
consisting of CEl and NUS Corporation engineers.

The IPEEE was performed both at the site and in the offices of the consultants. Walkdowns by both
CEI and consultant personnel were made as needed to obtain plant specific information. Drawings
were available to all individuals involved. All work products were reviewed by the CEI personnel
directly involved in the tasks to verify that the information used was accurate.

The Perry Nuclear Power Plant (PNPP) consists of a single operating unit located in Lake County Ohio
approximately 7 miles northeast of Painesville and 35 miles northeast of Cleveland. The plar: site is
located along the southeastern shoreline of Lake Erie on an ancient lake plain approximately 50 feet
above the lake low water elevation. The site and its environs con-ist mainly of woodland and former
nursery lands. The total area of the site is approximately 1,100 acres and is relatively flat. The land has
a gentle slope toward the lake and is crossed by small streams which drain into the lake. The main

plant building are located about 800 feet from the toe of a 45 foot high steep bluff that forms the
shoreline.

PNPP is a 3,579 MWy, General Electric BWR/6 with a Mark 11l containment. The balance of plant
systems were engineered by Gilbert Commonwealth, Inc. The unit started commercial operation in
November 1987.

1.3 Overall Methodology

The IPEEE for the Perry Nuclear Power Plant was split into three separate sets of analyses:
e Seismic Events
¢ Internal Fires
» High Winds, Floods, and Other External Hazards

A seismic margins analysis (SMA) using the EPRI seismic margins methodology (SMM) outlined in
the EPRI document NP-6041-SL" for a focused scope plant was performed to meet the requirements
in Generic Letter 88-20, Supplement 4. Two safe shutdown paths were selected and evaluated to

demonstrate that they are capable of performing their safe shutdown functions following a 0.3g review
level earthquake.
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The internal fires evaluation was performed using the EPRI Fire-Induced Vulnerability Evaluation
(FIVE) as described in EPRI document TR-100370."* FIVE is a progressive screening approach
based on quantifying the frequency of fire ignition in specific plant areas, the availability of automatic
suppression systems, the probability of having sufficient combustibles and heat release to cause
damage to shutdown systems and the probability of manual suppression effectiveness.

The approach used for high winds, floods and other external hazards follows the method described in
NUREG/CR-4839""*) by performing an initial screening analysis, followed by bounding or detailed
analyses as necessary.

1.4 Summary of Major Findings

1.4.1 Seismic Analysis

The seismic margin assessment results showed that PNPP is capable of attaining shutdown conditions
and maintaining them for 72 hours following a review level earthquake (RLE) of 0.3g. During the
walkdown, several pieces of equipment were found which did not meet the caveats in the Generic
Implementation Procedure (GIP)!"™® developed by the Seismic Qualification Utility Group (SQUG)
and, therefore, could not be immediately determined to have a HCLPF of greater than or equal to 0.3g.
Those components not meeting the caveats are discussed further in Section 3.1.3. Analyses subsequent
to the walkdown determined that the minimum HCLPF met or exceeded the RLE.

1.4.2 Internal Fire Analysis

Based on the internal fires evaluation performed for the IPEEE, PNPP has no significant fire hazards of
concern. Using the EPRI FIVE methodology the majority of the fire zones were screencd out using
either qualitative screening or determination that their respective core damage frequencies were less
than 10/yr. More detailed analyses were performed on the remaining fire zones. As a result of the
more dc:’tailed analyses, most of these fire zones were also shown to have core damage frequencies less
than 107 /yr.

1.4.3 High Winds, Floods, and Others

The review of the impact on PNPP of high winds, floods and other external hazards resulted in the
conclusion that there are no significant events of concern. A comprehensive screening analysis of those
other external hazards identified in the PRA Procedures Guide!'® resulted in supporting the
NUREG-1407 conclusion that only high winds, external floods and transportation and nearby facility
accidents need be reviewed in detail. The plant as designed meets the intent of the criteria of the
Standard Review Plan of 1975 and thus it is not surprising that these events also do not pose a
significant threat to the plant.
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2 EXAMINATION DESCRIPTION

2.1 Introduction

The Perry IPEEE project is aimed at meeting two objectives: satisfying the USNRC requirements for
an individual plant examination of external events and providing confidence that external factors do
not constitute undue risk to the plant. In this section, it is demonstrated that the project conforms with
the USNRC requirements. The general methodology and information used in the course of the study
are also discussed.

2.2 Conformance with Generic Letter and Supporting Material

Generic Letter 88-20, Supplement 4, identifies a number of requirements in the areas of the
examination process, methodology, treatment of outliers and reporting. The IPEEE conforms with the
requirements laid out in the generic letter and uses the current supporting material appropriate to the
analysis of Perry. However, neither the reactor pressure vessel internals nor soil-related failures were
evaluated as part of the seismic portion of the IPEEE. This deviation from the guidance of
NUREG-1407 is based on Generic Letter 88-20, Supplement 5.1

It is the belief of the USNRC as stated in the generic letter that the quality and comprehensiveness of
the results derived from the IPEEE depend on the rigor with which the utility applies the method of
examination and on their commitment to the intent of the IPEEE. It can be seen from the project
organization shown in Figure 2.1 that the CEI personnel were involved in the performance of all tasks.
In addition to CEI personne!, assistance from a number of consultants was obtained to produce a
comprehensive product.

In-house review of the IPEEE analyses was performed by Perry staff conversant with systems design,
structural integrity and phenomenology of the items being examined. In addition to the in-house
review, a further review of the examination process and results was performed by an independent
consultant,

The combination of experienced consultants, Perry personnel and an independent review in the
performance of the analysis has ensured that the quality and comprehensiveness of the Perry IPEEE
results meet the standards imposed by the generic letter.

2.3 General Methodology

2.3.1 EPRI Seismic Margin Assessment

The Perry Nuclear Power Plant (PNPP) Seismic Margin Assessment (SMA) was achieved using the
guidelines contained in Generic Letter 88-20, Supplement 4" and NUREG-1407.%? NUREG-1407,
Table 3.1 binned PNPP into those plants which could satisfy the requirements of the generic letter by
performing a “focused scope™ SMA for a review level earthquake (RLE) of 0.3g.

The actual evaluation was performed using the Electric Power Research ln§titutc (EPRI) seismic
margins methodology for a focused scope plant described in EPRI NP-6041-SL"*! as recommended in

2-1
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NUREG-1407. The basis of this approach is selection of a minimum set of equipment, designated the
safe shutdown equipment list (SSEL), that is required to safely perform a reactor shutdown following a
RLE. An assessment is made of the items cortained on the SSEL, and the structures containing those
items, as to their overall capability to survive an RLE event. Those items capable ¢~ hstanding the
RLE event can be screened from further consideration. Any items that cannot be scre. - _u are identified
and must be addressed to determine their final outcome.

2.3.2 Fire-induced Vuinerability Evaluation

The Fire-Induced Vulnerability Evaluation (FIVE) methodology developed by EPRI is a screening
technique based on conservative assumptions using industrial and plant specific data bases for
evaluating fire sequences. The overall objective is to determine the availability of plant equipment
necessary to achieve and maintain safe and stable shutdown of a nuclear power plant. FIVE consists of
thre. phases.

e Phase I: Fire Area Screen (qualitative analysis)
e Phase II: Critical Fire Compartment Screen (quantitative analysis)
¢ Phase I1I: Plant Walkdown/Verification and Documentation

In addition, several potentially risk significant items that were identified in the Fire Risk Scoping
Study, NUREG/CR-5088,"”* are also included in the evaluation.

2.3.3 High Winds, External Flooding, and Other External Hazards kvaluation

The approach used follows the method described in NUREG/CR-4839"* by performing an initial
screening analysis followed by bounding or detailed analyses as necessary.

The objective of the screening analysis is to provide confirmation of the NUREG-1407 conclusion that
there are no hazards unique to the site that require evaluation, other than those posed by high winds,
external floods, and transportation and nearby facility accidents.

The PRA Procedures Guide™™ provides an exhaustive list of potential hazards which is the starting
point for the analysis. The screening is performed by reviewing information on the site region and
plant design to identify external events that are applicable using the screening criteria described in
Section 5 of this repori. The data in the safety analysis report on the geologic, seismologic, hydrologic,
and meteorological characteristics of the site region as well as present and projected industrial
activities in the vicinity of the plant are reviewed for this purpose.

The evaluation of high wind loading for PNPP was performed by comparing the PNPP design as
described in the Updated Safety Analysis Report (USAR), Section 3.3.1” with the USNRC Standard
Review Plan.””" Section 3.3.1, “Wind Loading "

External floods were evaluated by examining the four potential flooding sources at Perry; Lake Erie,
intense local precipitation, and two small streams which border the site. In addition, the impact of
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flooding due to Service Water system or Circulating Water system fiberglass pipe rupture was also
investigated.

Accidents involving hazardous chemicals, both toxic and having explosive potential, were evaluated
for shipping traffic on Lake Erie, road traffic, rail traffic and fixed nearby facilities and gas pipelines.
The risk from aircraft was also evaluated.

2.4 Information Assembly

The following paragraphs discuss some of the sources of information which were used in the IPEEE
analyses. The combination of plant design documents, operating instructions, walkdowns, input from
outside organizations, and the collective experience of the IPEEE team form the basis of the IPEEE.

2.4.1 Plant Layout

The Perry Nuclear Power Plant (PNPP) began as a two unit site. Only Unit | has been completed and is
operating. Unit 2 was approximately 40 percent complete when consiruction activities stopped. Unit 2
has since been formally abandoned. The site is therefore a single unit site as far as the IPEEE analyses
are concerned.

The unit is a General Electric BWR/6 with a Mark 111 containment. The balance of plant systems were
enginecred by Gilbert Commonwealth. The unit started commercial operation in November 1987.

2.4.2 Sources of Information

The safe shutdown paths developed for the seismic portion of the IPEEE were based on the Perry PRA.
Detailed information was taken from plant drawings and operating instructions. Seismic walkdown
preparation depended on plant drawings and spot checks in the field. The seismic walkdowns provided
the miormation used to verify the seismic ruggedness of the safe shut equipment.

Information used in the FiVE methodology came from fire protection design documents. The Perry
PRA was also used to determine conditional core damage frequencies for screening out some fire areas.
Detailed fire analyses of the remaining firc areas depended on information gathered during fire
walkdowns.

Outside organizations, site drawings and local maps provided much of the documentation used for the
other external hazards. National government agencies were contacted and provided information on
transportation related items such as air traffic and Lake Erie shipping. Local government agencies
provided information on the storage of hazardous chemicals by nearby industries. Information on the
transport of hazardous materials by rail traffic were obtained from the operators of the rail roads in the
vicinity of the plant. When needed, specific details on hazardous materials were obtained directly from
the nearby facilities storing and using those materials. Site walkdowns were also made to support the
high winds and external flooding analyses.
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Table 2-1 - Summary of Design Features - Perry

3,579 MW, GE Boiling Water Reactor with a 238" diameter Reactor Pressure Vessel (RPV)

High P RPY Injection S

High Pressure Core Spray (HPCS) - motor driven pump backed by Div 3 diesel generator

Reactor Core Isolation Cooling (RCIC) - turbine driven pump

Condensate/Feedwater - combination of turbine and motor driven pumps; not diesel backed

P RPY Iniection Sysf

Residual Heat Removal (RHR) in Low Pressure Coolant Injection (LPCI) mode of operation - three
independent trains; RHR A motor driven pump backed by Div | diesel generator and RHR B
and C motor driven pumps bac':2d by Div 2 diesel generator

Low Pressure Core Spray (LPCS) - motor driven pump backed by Div 1 diesel generator

Condensate Transfer Alternate Injection - non-diesel backed motor driven pumps

Fast Firewater Alternate Injection - diesel driven fire pump

RPV L ization Svat

Automatic Depressurization System (ADS) - 8 relief valves supplied with safety related instrument air

Manual RPV Depressurization using either the 8 ADS valves and/or the 11 non-ADS relief valves
supplied with non-safety related instrument air

Decay Heat Removal
Power Conversion System (PCS) - Decay heat removed via the main steam lines and the condenser

Residual Heat Removal (RHR) in either Containment Spray or Suppression Pool Cooling modes of
operation - RHR A and B have heat exchangers for removing decay heat

Containment Venting - Containment may be vented using the RHR A or B with the containment spray
headers or via the Fuel Pool Cooling and Clean-Up (FPCC) system
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Electrical Desi

Offsite power

2 Standby Diesel Generators supplying power to Division 1 and Division 2, respectively

1 Diesel Generator supplying power to Division 3 for HPCS

3 d.c. buses supplied by batteries and backed by Division 1, 2 and 3 a.c. power and inverters
Containment Structure

Mark 111 freestanding steel containment with pressure suppression
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3 SEISMIC ANALYSIS
Methodology Selection

The Perry Nuclear Power Plant (PNPP) Seismic Margin Assessment (SMA) was achieved using the
guidelines contained in Generic Letter 88-20, Supplement 4" and NUREG-1407."% The actual
evaluation was performed using the Electric Power Research Institute (EPRI) seismic margins
methodology recommended in NUREG-1407, that being the EPRI NP-6041-SL™! for a focused scope
plant with a review level earthquake (RLE) of 0.3g as binned by NUREG-1407, Table 3.1. The basis of
this approach is selection of a minimum set of equipment, designated the safe shutdown equipment list
(SSEL), that is required to safely perform a reactor shutéown following a RLE. An assessment is made
of the items contained on the SSEL, and the structures containing those items, as to their overall
capability to survive an RLE event. Those items capable of withstanding the RLE event can be
screened from further consideration. Any items that cannot be screened are identified and must be
addressed to determine their final outcome.

For PNPP, the NUREG/CR-0098""* median-centered rock spectrum anchored at 0.3g peak ground
acceleration is specified as the horizontal ground RLE for rock-supported buildings. The vertical
ground RLE is equal to 2/3 times the horizontal ground RLE. Likewise, for soil-supported structures
(Diesel Generator Building), the NUREG/CR-0098 median soil spectra anchored at 0.3g was used.
These spectra were specified at grade level in the free field. The PNPP design Safe Shutdown
Earthquake (SSE) is based on Regulatory Guide 1.60"" response spectra anchored at 0 15g peak
ground acceleration. The 0.3g RLE with respect to the 0.15g SSE provides a sufficient challenge to the
PNPP seismic design basis as intended by the SMA evaluation. It is not the intent of this program to
determine the absolute largest earthquake the site could withstand, only to demonstrate with a high
degree of confidence that the site could withstand an RLE. This challenge will help in identifying any
plant vulnerabilities and any weak links that might limit the plant shutdown capacity.

Safe shutdown success paths were developed to identify the systems that must function to successfully
shutdown and cool the reactor following the occurrence of a RLE event. A safe shutdown success path
is a combination of systems that is used to accomplish all of the required safe shutdown functions. A
success path can be depicted in a Shutdown Path Logic Diagri m (SPLD). The SPLD for Perry
identified 39 systems and 933 components that required evaluation for seismic adequacy.
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3.1 Seismic Margins Methodology -- EPRI Seismic Margin Assessment (Focused-Scope)

As discussed previously, NUREG-1407, for focused-scope plants, and the EPRI Seismic Margin
Methodology (SMM) was used to perform the seismic analysis.

* A Seismic Review Team (SRT) was assembled and trained which allowed them to perform
the required analyses and walkdowns.

o The selection of the safe shutdown paths and safe shutdown equipment list, SSEL, was
assembled to determine the minimum set of equipment required to safely shutdown the
reactor.

e A review of known low seismic ruggedness relays was conducted.
¢ Walkdown information was assembled to enable thorough walkdown evaluation.
e The seismic capability walkdowns were performed.

e The SSEL, and associated structures housing those components, were evaluated for their
seismic capacity.

¢ Documentation of the evaluation was completed.

The seismic margins analysis guidelines help focus on the identified success paths rather than a re-
analysis of the entire plant. The success paths can achieve and maintain a safe shutdown condition for a
minimum of 72 hours following an RLE event. Structures, systems, and components in the shutdown
paths are reviewed and evaluated. The safe shutdown paths and components list were compiled along
EPR! developed guidelines and formed the basis for the plant walkdowns. Neither reactor pressure
vessel internals, nor soil-related failures, were evaluated in this evaluation. This deviation from the
guidance of NUREG-1407 is based on Generic Letter 88-20, Supplement 5.

The safe shutdown path walkdown methodology used at PNPP has been adapted from industry work
regarding Unresolved Safety Issue (USI) A-46."° Technical research by the Seismic Qualification
Utility Group (SQUG) and the USNRC resulted in an approach for A-46 resolution called the Generic
Implementation Procedure (GIP).“'7l

Since PNPP was constructed after the implementation of the IEEE 344-1975"% standard for
qualification of Class 1 electrical equipment, an A-46 review was not required to be performed.
However, the GIP provides the detailed technical approach, generic procedures, and documentation

guidance which can be used to verify the seismic adequacy of mechanical and electrical equipment
used in the safe shutdown paths of the plant.

The 1ssue of spurious activation of relays, known as relay chatter, was addressed using the guidance of
NUREG-1407. The extent of the relay evaluation consisted of a review of the relays in the safe

shutdown paths and comparing those fcund to a compilation of known low-seismic ruggedness relays.

32



PNPP Individual Plant Examination - External Events

All aspects of the SMA were performed under the direction and control of utility personnel.
Consequently, the PNPP seismic margins evaluation was performed as a joint effori between Cleveland
Electric Hlluminating (CEI), Gilbert/Commonwealth (G/C) and NUS. The consultants listed were used
for the r expertise in the seismic field and provided valuable guidance in key areas.

3.1.1 Review of Plant Information, Screening, and Walkdown

This section provides general plant information, the seismic input, and walkdown method used in the
evaluation.

3.1.1.1 General Plant Information

PNPP is located in Lake County, Ohiv approximately 7 miles northeast of Painesville and 35 miles
northeast of Cleveland, the nearest principal city. The eastern two thirds of the site is within (he
boundaries of North Perry Village while the western third is within Perry Township.

The plant site is located along the southeastern shoreline of Lake Erie on an ancient lake plain
approximately 50 feet above lake low water elevation. The site and its environs consist mainly of
woodland and former nursery lands. The total area of the plant site is approximately 1,100 acres and
relatively flat. The land has a gentle slope toward the lake and is crossed by small streams which drain
on‘o the lake. The main plant buildings are located about 800 feet from the toe of a 45 foot high steep
bluff that forms the shoreline. Upper Devonian shale bedrock underlies the site about 55 feet below the
existing ground surface. Bedrock onshore is overlain by approximately 30 feet of very dense til! which
in turn is overlain by about 25 feet of poorly compacted lacustrine deposits. Thin layers of glacial till
and beach deposits overlie bedrock at the shore. Pleistocene glaciation induced localized shallow faults
and foids in the shale beneath the site.

Subsurface exploration, substantiated by laboratory testing of soil and rock, along with excavation
experience, confirmed that stratigrahically, the subsurface materials and weir respective physical
properties were similar throughout the plant site. The Upper Devonian shale strata beneath the site dips
less than 5° southeast, but the erosional bedrock surface slopes north toward Lake Erie. Groundwater

levels ranged between three and five feet below ground surface. The depth to groundwater gradually
increased toward Lake Erie.

The bearing characteristics of the lacustrine deposits and upper till with a combined thickness of
35 feet are generally unsuitable for the support of Seismic Category | structures. Support for most
Seismic Category I buildings is provided by lower till and Chagrin shale. Seismic Category I
structures, such as piping, duct banks, buried fuel oil storage tanks, and the diesel generator building is
founded on compacted Class A backfill, an imported well-graded sand and gravel fill containing less
than 5 percent fines (that is, fraction passing thc No. 200 sieve). The lower till exhibits a very low
compressibility under static loads up to 6 tons/ft’ (tsf). The shale is capable of supporting loads to at
least 25 tsf without detrimental settiement. Subsurface investigatiun of the cooling water tunnel

alignments indicated that Chagrin shale beneath Lake Erie is reiatively uniform and generally
competent and free from detrimental soft zones.

Shallow deformation exposed by foundation excavation into the Chagrin shale, although unanticipated,
was similar in style and origin to that identified during preconstruction site-location geologic
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investigation. A similar result was obtained during investigation of surrounding features following the
January 31, 1986 Leroy earthquake. In this instance the shallow structures are confined to the
Cleveland shale directly overlying the Chagrin shale.

An abnormal, small-displacement, thrust fault intersecting the cooling water tunnels, was revealed
during tunneling. Studies show that its last movement, an adjustment to glacio-isostatic rebound,
occurred in Pleistocene time. None of the site faulting evaluated during initial site investigations, or

faults mapped during post Leroy earthquake studies, are capable as defined in Appendix A to
10 CFR 100.

Ohio and adjacent areas are characterized by small infrequent earthquakes with an occasional moderate
earthquake. Three moderate earthquakes, one of Modified Mercalli Intensity VII-VIII (MMI) centered
in the Anna, Ohio area, 185 miles southwest of the site, one of Intensity VIII (MMI) in the Attica, New
York area, 160 miles northeast of the site, and the Iniensity V-VI (MMI) event centered near Leroy,

Ohio, 10 miles south of the site, represent the largest earthquakes to have occurred within 200 miles of
the site.

The principal buildings and structures housing safety related equipment include the Containment
Structure, the Auxiliary Building, the Intermediate Building, the Control Complex, the Diesel
Generator Building, and the Emergency Service Water Pumphouse.

These buildings and structures are founded upon suitable material for their intended application.
Structures essential to the safe operation and shutdown of the plant are designed to withstand more
extreme loading conditions than normally considered in non nuclear design applications. The buildings
and internal structures so designated are designed to provide protection as required from tornadoes,
earthqu. kes, and failure of equipment producing flooding, missiles, jet impingement loads, and pipe
whip.

The Containment Structure is a Seismic Category | structure which encloses the reactor vessel, the
drywell. suppression pool, upper fuel pool and some of the engineered safety features and support
systems. The functional design basis of the Containment, including its penetrations and isolation
valves, is to contain with adequate design margin the energy released from a design basis
loss-of-coolant accident an! to provide a leaktight barrier against the uncontrolled release of
radioactive material to the environment. This structure is founded on bedrock.

The Auxiliary and Intermediate Buildings are Seismic Category I multistoried reinforced concrete
structure that contain safety systems, fuel storage, and necessary auxiliary support systems. Redundant
safety trains in the Auxiliary Building and all other areas of the plant are separated anc =rotected so
that a loss of function of one train will not prevent the other train from performing its safety ruiction.
These structures are founded on bedrock or utilize caissons to the bedrock.

The Control Complex is a Seismic Category I multistoried, steel and reinforced concrete structure in
which many of the control and electrical systems, including required support systems directly related to
safety or necessary for plant operations, are located. This structure is founded on bedrock.

The Diesel Generator Building is a Seismic Cawegory | reinforced concrete structure. The building
contains the three diesel generators, three fuel oil day tanks, building ventilation, filters, silencers, and
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controls. Each diesel generator and its associated equipment are housed in a separate room within the
building. This structure is founded on well compacted Class A fill material.

The Emergency Service Water Pumphouse is a Seismic Category | reinforced concrete structure and
contains the emergency service water pumps and associated equipment. Additionally, it houses the
diesel powered fire pump. This building is founded on bedrock.

3.1.1.2 Seismic Input to Structures and Equipment

3.1.1.2.1 The Safe Shutdown and Operating Basis Earthquakes

On the basis of the seismology of the site area, the (SSE) is designated as an Intensity VII (MMI)
earthquake occurring close to the site. The resulting maximum horizontal ground acceleration at
foundation level within the competent bedrock at the site is 2stimated to be in the range of 0.07g to
0.13g. In order provide an additional margin of conservatism, a value of 0.15g is assigned as the
maximum horizontal ground acceleration. This value is deemed adequately conservative under
Appendix A of 10 CFR 100. Safety related structures, systems and components are designed to ensure
safe plant shutdown for two horizontal and one vertical excitations simultaneously.

The Operating Basis Eathquake (OBE) is designated as one with half the acceleration of the SSE and
equivalent to an Intensity VI (MMI) earthquake near the site. The corresponding horizontal
acceleration at foundation level would be less than 0.G75g.

The design response spectra used for Seismic Category | structures, systems and components were
developed in accordance with Regulatory Guide 1.60. The horizontal and vertical design spectra were
normalized to 0.15g for SSE and 0.075g for OBE.

3.1.1.2.2 The Review Level Earthquake

Since PNPP is designated as a focused-scope plant, the RLE was set at 0.3g, as required by
NUREG-1407. For the purposes of conducting the seismic capability walkdowns and evaluations, the
existing in-structure SSE floor response spectra were conservatively scaled up to the level of the RLE.

3.1.1.3 Seismic Walkdowns

This section describes the apprcach to the seismic capability walkdown, the screening criteria used and
the final details of the walkdown.

3.1.1.3.1 Approach

A significant amount of plant information was reviewed and used in the SMA. This includes the PNPP
USAR, PRA, and numerous other documents such as drawings, procedures, seismic analyses, and
seismic qualification test reports. The seismic capability analyses of components and structures,
including walkdown notes are documented in PNPP Screening Evaluation Work Sheets (SEWS). The
SEWS are similar te those developed by SQUG.
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The key element in the EPRI SMA is the performance of a plant walkdown for both the A and B
success paths. The approach used to perform the systems and component selection walkdown, and the
seismic capability walkdown follows the recommendations of EPRI NP-6041-SL. This includes the
following activities:

o Selection of the assessment team

e Pre-walkdown preparation

¢ System and component selection for walkdown
e Seismic capability walkdown

The seismic assessment team, all part of the Seismic Review Team (SRT), was comprised of six
individuals. The four team members responsible for the actual seismic evaluation all met the
quaiification requirements of EPRINP-6041-SL. The qualifications included the training and
certification to the SQUG walkdown methodology. Four SRT members are G/C personnel, while the
remaining two are CEI personnel at the PNPP site. One systems engineer, who developed the A and B
safe shutdown paths, provided systems and operations input to the two walkdown teams. Additionally,
one walkdown coordinator assisted the teams in developing the daily schedule of items to be evaluated.
The following is a listing of the SRT members, their affiliation and area of expertise.

Mr. Rich Schmehl Gilbert/Commonwealth Seismic Engineer

Mr. Ry Svotelis Gilbert/Commonwealth Seismic Engineer

Mr. Hoat Ho Gilbert/Commonwealth Seismic Engineer

Mr. Stan Tomaszewski  Cleveland Electric [lluminating Seismic Engineer

Mr. Steve Meyer Cleveland Electric [lluminating Shutdown Path Systems Engineer
Mr. Don Keiser Gilbert/Commonwealth Walkdown Coordinator

The walkdown team members were technically supported by Dr. Chang Chen, the G/C Task Manager,
Dr. Paul Smith of The Readiness Operation (TRO) and Mr. Harry Johnson of Programmatic Solutions.
Either Dr. Paul Smith or Mr. Harry Johnson were available on site at all times to act as an observer
supporting both walkdown teams. Additionally, Dr. Paul Smith participated as a walkdown team member
part time.

Prior to the walkdown, preparatory work was performed that consisted of gathering and reviewing
information about the plant design and operation including the USAR, specifications, drawings,
qualification calculations, and existing intemal events PRA. A detailed walkdown procedure was
prepared, including the detailed technical approach of each task and the interfaces between the team
members and PNPP support personnel. The front-line and support systems for the A and B success paths
and the equipment and components in these systems that must function in order for the system to
accomplish its safe shutdown function were identified by the system engineer. A system and element
selection walkdown was then conducted by a seismic engineer and the system engineer to review a
majority of components for any obvious seismic problems and to locate and arrange access for equipment
for the subsequent seismic walkdown. Two independent teams were used during the seismic capability
walkdowns.
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Specific documentation assembled and evaluated prior to and during the walkdowns included:
e PNPP Safe Shutdown Paths and Equipment Lists.
e Plant arrangement drawings.

e The sections of the PNPP USAR relating to the seismic design and licensing basis of the
plant.

e The ground response spectra for the SSE and RLE.
¢ Floor response spectra and subsequent scaling factors for the RLE.

e A sample of construction details of equipment anchorage including drawings and
specifications.

e A sample of procurement and seismic qualification testing specification for equipment.
e Examples of calculations for seismic and anchorage qualifications.
e Design basis documents for the PNPP structures.

The data obtained was not intended to be the sole basis for the screening of components, but assisted the
SRT in their review.

The structures at PNPP were screened generically. The drawings and analysis models were reviewed for
details that might indicate seismic vulnerabilities in accordance with the requirements of a focused-scope
SMA. The drawing and structural analysis reviews confirmed that consistent good practice in design
detail and analysis was utilized at PNPP. Therefore, a small sample of the details of connections,
reinforcement bar placement, construction joints, etc. was justified in making the judgments on screening.
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In addition to the 39 systems and 933 components, the following structures housing the equipment were
included in the success paths:

e Primary Containment Structure

o Shield Building

¢ Auxiliary Building

¢ Fuel Handling/Intermediate Building
e Control Complex

¢ Diesel Generator Building

e Emergency Service Water Pumphouse

The SRT then conducted the seismic capability walkdown and reviewed the equipment and components
from both the primary and alternate success paths for seismic adequacy (both structural integrity and
anchorage) and systemn interaction (SI). The SRT review consisted of detailed walkdown of the
representative equipment, and walkby of similar equipment.

3.1.1.3.2 Screening Criteria

Initially, the SRT pre-screened a number of structures, components, and equipment using the screening
criteria guidelines contained in EPRI NP-6041-SL. Tables 3.3 and 3.4 provide a general listing of the
pre-screened structures and equipment, along with the basis for the pre-screening. The basis for these
tables are the screening guidelines given in Tables 2-3 and 2-4, respectively, of EPRI NP-6041-SL for the
spectral accelerations less than 0.8g.

During the walkdown, the basis for pre-screening was verified for the success path structures and
equipment selected for review. The issues and considerations discussed in Appendix A of EPRI
NP-6041-SL and the judgment of the SRT were used as the basis for verifying that the screened out
elements are seismically adequate.

Issues which influence the screening discussed previously are: redundancy provided by multi-train
systems, similarity in design and location of redundant trains, treatment of single failures, access to
components during walkdowns, and system interactions potential including fire and internal flood
sources.

The screening approach, described in additional depth below, is appropriate for modern plants of PNPP’s
vintage. The document review and the system and element selection walkdown verified that uniform
practices in accordance with the plant design basis for construction, design and installation were followed.

During the PNPP walkdown, it was confirmed, as expected, that most items in a given equipment class

were either identical or very similar. The plant documentation review and walkdown confirmed that the

vast majority of equipment was manufactured, and installed as specified. The screening procedures
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employed at PNPP for generic categories of equipment and structures contained caveats or inclusion rules
from the GIP that were verified during the walkdown. Since the equipment at PNPP was purchased and
installed to similar codes and standards the SRT screened generic classes of equipment on the basis of
their relative ruggedness and said caveats. The screening sampling size for identical or very similar
equipment, in a given equipment class, was one or greater and for similar equipment in a given class with
identical or very similar anchorage was two or greater for each walkdown team. The increased sample for
anchorage is based on experience that anchorage installations are not always consistent. This approach is
consistent with the guidance provided in Appendix D of EPRI NP-6041-SL. Those specific components
which were inspected based on the above approach were considered to be “walked-down.” A 100 percent
“walk-by” of all remaining equipment on the SSEL was employed to check for unique equipment details
and for seismic interactions.

The walkdown and inspection of distribution systems that were installed in bulk, such as piping, cable
trays, HVAC ductwork, electrical conduit, and instrumentation lines were performed on an area basis. To
accomplish this, the areas where these systems are located were generically inspected rather than selecting
spec..ic trains or runs of these distribution systems. All distribution system elements in the area were
walked by. In addition to area walk by of distribution systems, detailed walk downs of a portion of each
of the types of distribution systems were performed. Using this approach, distribution system components
included in the success paths, as well as elements not included, in the area were evaluated. Upon
completion of the walkdown, the distribution systems were reviewed so as to verify that all the inclusion
rules were met. It was confirmed that the design and installation practices at PNPP are consistent,
therefore, the screening judgment was valid based upon a review of general specifications and drawings
for a single run of each generic class of distribution system. As expected the review of the general
specifications and drawings did not indicate significant differences in design and installation practice.
Therefore, based on the above discussion, this was determined to be an effective approach and all systems
were found to be ruggedly supported.

3.1.1.3.3 Walkdown Preparation

To ensure an efficient use of time and to ensure that the scope of the walkdowns focused on the seismic
assessment, preparatory work prior to the walkdown was considered vital. This work consisted of
reviewing plant seismic design documentation and qualification test reports. The information reviewed
included the following items:

* Selected sections, including seismic design basis sections, of the PNPP USAR.

e Plant general arrangement drawings, civil/structural drawings, specifications, and
representative anchorage details for equipment in the SSEL.

e Sample seismic equipment qualification reports and example equipment anchorage packages.

* In-structure response spectra for elevations where success path equipment and components
are located.

¢ Topical and vendor drawings, reports, and calculations.

e Preliminary list of the success path equipment selected by the system engineer.
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Anchorage details and drawings indicated that the equipment anchorage at PNPP is relatively rugged. The
constructed anchorage details in the plant was verified during the walkdown and were found to meet or
exceed the standard design details.

3.1.1.3.4 Walkdown Process

The SRT performed the seismic capability walkdowns throughout a two week period during Refuel
Outage 4 (RFO-4). The walkdown consisted of reviewing the success path equipment for structural
integrity, anchorage adequacy, and system interaction. Attention was directed to anchorage and system
interaction since these would be the major modes of failure for most equipment.

The walkdowns were organized so that easily assessable areas were reviewed first. These areas
included the Emergency Service Water Pumphouse, Diesel Generator Building and Control Complex.
Once these areas were completed, the contaminated areas, those requiring protective clothing, were
walked down. This included Containment, Drywell, Main Steam Tunnel, Auxiliary Building, and the
Fuel Handling/Intermediate Building. During the walkdowns, the SRT requested and reviewed
additional information, such as calculations, drawings, and vendor qualification test reports, to address
concerns raised during the inspections or to confirm assumptions. Additionally, cabinets were opened
when the SRT had specific interest, such as anchorage details and internal device mountings, that
allowed for a visual inspection of the internals and anchorage.

3.1.2 System Analysis

3.1.2.1 Principal Safety Functions

The basic requirements for prevention of core damage and prevention or mitigation of the release of
fission products can be divided into the following four functions.

¢ Reactivity Control
¢ Reactor Coolant System Overpressure Protection
o Reactor Pressure Vessel (RPV) Level Control

e Containment Overpressure Protection and Fission Product Control (includes decay heat
removal)

The Perry PRA was used as the basis for defining these functions and identifying the systems needed
for accomplishing them.

Successful reactivity control is defined as the rapid insertion of negative reactivity into the core such
that the reactor is brought subcritical. This is analyzed as the rapid insertion of a sufficient number of
control rods into the core to provide a shutdown rod pattern.

Reactivity control is required to rapidly make the core subcritical to reduce the power generation to the
fission product decay heat level. If a seismic margin earthquake were to occur when the plant is operating,
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itis likely that the turbine would first trip due to either load rejection or excessive vibrations in the turbine
generator unit. The turbine trip would send reactor scram signals to the reactor protection system.
Reactivity control is initiated by the reactor protection system and accomplished by the rapid insertion of
control rods into the core, commonly referred to as a reactor scram. Reactivity control can also be
accomplished by injecting a highly concentrated boron solution into the reactor coolant system with high
pressure pumps. This emergency boration requires operator action to initiate as well as several other
anticipated transient without scram (ATWS) mitigation operator actions. Rapid emergency boration is not
considered a viable method of rapid reactivity control during or after a seismic margin event because of
the additional stress imposed on the operators from the RLE and the time it takes for shutdown to occur.

Successful reactor coolant system overpressure protection is de{ined as the successful operation of
plant systems such that the integrity of the reactor coolant system is not endangered. The RPV is
designed to ASME code which permits a maximum pressure transient of 110 percent of design

pressure. RPV design pressure is 1,250 psig. 110 percent of design pressure is 1,375 psig. The assumed
pressure limit for the PRA analysis is, therefore, 1,375 psig.

Overpressure protection can be provided by the power conversion system (the main steam lines,
condenser and circulating water) or by cycling multiple safety relief valves (SRVs). Following an
earthquake and loss of offsite power the power conversion system is assumed to be unavailable. This
leaves the SRVs as the only mechanism for controlling RPV overpressure. No support systems to the
SRVs are necessary for RPV overpressure protection. The SRVs are designed to open against springs
(Bellville washers) if needed.

Successful RPV level control is defined as the successful operation of plant systems such that RPV
water level is maintained above the Minimum Zero Injection RPV Water Level (MZIRWL) or that a
high capacity injection system is recovered at the point of reaching the MZIRWL. In such a condition,
the heat transfer from the fuel rods to the water is sufficient at the relatively low heat flux associated with
decay heat to result in acceptable fuel rod temperatures. Maintaining adequate water inventory in the RPV
satisfies the RPV level control function, but the decay heat must still be transferred from the RPV water
to a heat sink.

Successful containment overpressure protection is defined as maintenance of containment pressure
below the Containment Pressure Limit of 40 psig. The results of the containment strength analysis
performed for the Individual Plant Examination (IPE) showed that maintaining pressures below 50 psig
would prevent containment failure. Therefore, 50 psig has been used to define successful containment
overpressure protection.

For the purposes of this analysis, decay heat is removed from the RPV by steam flow through the SRVs
and into the suppression pool. Eventually the suppression pool heats up and causes the containment
pressure to rise. The heat is ultimately removed from the containment by the RHR system operating in

suppression pool cooling mode or by venting the containment to the atmosphere. Both of these
mechanisms were included as part of this analysis.

3.1.2.2 Safe Shutdown Success Paths

One of the principal objectives of the SMA was to develop an understanding of how the systems and
plant operators would respond to a review level earthquake.
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The RLE is assumed to cause a loss of offsite power (LOOP) and, potentially, a small loss of coolant
accident (LOCA). Under these conditions, the EPRI methodology stipulates the plant be ¢valuated for
performing the safety functions necessary to achieve and maintain hot or cold shutdown for 72 hours
following the occurrence of a seismic event.

The redundancy and diversity of a nuclear power plant design provides several success paths that can
perform the safety functions. For the purposes of the SMA, two separate success paths were chosen
which would be available following a loss of offsite power and which could achieve and maintain hot
or cold shutdown given an RLE in conjunction with a seismically induced small LOCA.

Success path logic diagrams (SPLD), Figure 3.1 and Figure 3.2, were constructed to identify which
systems are needed to accomplish the safety functions. The success criteria from the Perry PRA was
also used as the success criteria for this analysis. Once the success paths were established with the
success path logic diagrams, the front-line systems and their support systems were determined using
the Perry PRA. The systems included in Success Path A are listed in Table 3.1 by safety function. The
systems for Success Path B are listed in Table 3.2.

The success paths for the Perry SMA are both redundant and diverse. Although the Reactivity Control
and Reactor Coolant System Overpressure Protection safety functions use the same set of systems and
components for each success path, they are divisionally separated, and highly redundant, i.e., there are
nineteen SRVs to prevent RCS overpressure.

Success Path A can provide water to the RPV under high reactor pressure conditions. The Containment
Overpressure Protection safety function is assumed to be via containment venting through the fuel pool
conling and clean-up lines. If the Division 2 diesel generator is unavailable, the Division 3 diesel
generator, by procedure, can be cross-tied to the Division 2 bus to provide motive power for valve
operation. Other than electrical buses, no other Division | or 2 components are used for RPV Level
Control or Containment Overpressure Protection.

Success Path B is the low pressure success path. It is both diverse and redundant to Success Path A.
For Success Path B, the Automatic Depressurization System is used to depressurize the RPV and allow
the low pressure ECCS systems to inject. The Containment Overpressure Protection safety function is
accomplished either through containment venting or using the Suppression Pool Cooling Mode of
RHR.

3.1.2.3 System Descriptions

: Relief ¥ oD . : B21

The nineteen safety relief valves (SRVs) provide a relief path for steam in the event of a reactor
overpressure condition. Each SRV is a spring loaded valve with an externally attached pneumatic
operating cylinder. Each SRV can operate in either the safety mode or the relief mode. The safety
mode of all nineteen valves supports the RPV overpressure function. The system is single failure proof
and common to the RPV overpressure protection function for both success paths.
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Eight of the nineteen valves are designated as part of the Automatic Depressurization System (ADS).
These function in the relief mode as needed to depressurize the RPV in support of the RPV Level
Control function for Success Path B.

Control Rod Drive System, C11

For the IPEEE the control rod drive (CRD) system consists of the hydraulic control units (HCU), with
the accumulators, associated piping, the control rod drives and controls associated with scramming the

reactor. The system is single failure proof and common to the reactivity control function for both
success paths.

Redundant Reactivity Control System C22

The redundant reactivity control system (RRCS) is designed to mitigate the potential consequences of
an ATWS. It provides control signals to the control rod drive system, the feedwater water control
system and the reactor recirculation control system. The RRCS attempts to shut down the reactor or
reduce reactor power by increasing the amount of negative reactivity in the core.

RRCS consists of two divisions each with two channels. Either division can initiate protective actions.
Power is supplied from Class 1E 125 VDC buses to the alternate rod insertion (ARI) valves and RRCS
logic. Because only the control rods were credited with shutting down the reactor for the IPEEE, only
thet nertion of the RRCS associated with ARI was included in the SMA. The RRCS is common to the
reactivity function for both success paths.

Reactor Protection System, C71

The reactor protection system (RPS) is designed to provide protection against the onset and
consequences of conditions that threaten the integrity of the fuel barrier and reactor coolant pressure
boundary. The RPS cousists of two independent, functionally identical trip systems. Each trip system is
divided into two independent, functionally identical trip channels. The RPS logic is arranged such that
at least one of the two channels in each trip system must de-energize to cause a scram. Because
de-enerpization causes a scram, the power supplies for RPS were not included as part of the IPEEE.
The RPS 1« common to the reactivity function for both success paths.

Residual Heat Removal System, £12

The residual heat removal (RHR) system is a three train system that automatically restores and
maintains the RPV water level following an accident. Two of the trains also remove decay heat from
the reactor coolant system, the suppression pool or the containment as required. RHR is a low pressure
system that operates in conjunction with ADS. Trains A and B each have two heat exchangers in series
downstream of the pumps. Train C has no heat exchangers. Each of the three trains takes suction from
the suppression pool. Train A receives a.c. and d.c. power from Class 1E Division 1 electrical buses.
Trains B and C receive a.c. and d.c. power from Class 1E Division 2 electrical buses.

Each of the trains support the emergency core cooling safety runction of Success Path B via the low
pressure coolant injection (LPCI) mode of operation of RHR. Cooling water to the heat exchangers in
Trains A and B is not required for LPCI. Trains A and B also support the containment overpressure
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protection safety function for Success Path B through the suppression pool cooling and containment
spray modes of operation of RHR. Cooling water flow through the heat exchangers, supplied by the
emergency service water system, is required for these modes of operation.

In addition to LPCI, suppression pool cooling and containment spray modes of operation, the lines for
RHR A and B may also be used to vent the containment in support of Success Path B. The flow path is
from the containment spray headers, through the containment spray lines, cross-tied to the lines to the
spent fuel pool inside the fuel handling building and out in the atmosphere.

Low Pressure Core Spray System, £21

The low pressure core spray (LPCS) system automatically provides coolant to the RPV during
accidents when the reactor pressure is low. ADS can be used in conjunction with LPCS to attain a low
enough reactor coolant system pressure to permit injection. LPCS consists of a single train with
motor-operated valves and a motor driven pump. Suction is taken from the suppression pool. LPCS
receives a.c. and d.c. power from the Class 1E Division 1 electrical buses. LPCS is one of several
injection systems/trains in Success Path B for the RPV level control function.

High Pressure Core Spray System, E22

The high pressure core spray (HPCS) system automatically provides coolant to the reactor pressure
vessel during accidents when the reactor pressure remains high. HPCS consists of a single train with
motor-operated valves and a motor driven pump. Suction is taken from two possible water sources, the
condensate storage tank (CST) or the suppression pool. HPCS is normally aligned with the CST. When
a low level in the CST or a high level in the suppression pool is sensed, HPCS suction is automatically
aligned to the suppression pool. As & non-seismic tank, the CST was not included for the SMA. HPCS
receives a.c. and d.c. power from the Class 1E Division 3 electrical buses. HPCS fulfills the RPV level
control function for Success Path A.

Euel Pool Cooling and Clean-Up System, G41

The fuel puol coeling and clean-up (FPCC) system normally removes decay heat generated by spent
fuel stored in the fuel storage pools and maintains the purity, clarity and water level in the Upper Pools
in the containment. This system may also be used to vent the containment if the containment pressure
cannot be maintained below the Con‘ainment Pressure Limit provided in the Plant Emergency
Instructions.

The FPCC containment venting flowpath is through the eleven skimmers in the Fuel Transfer and
Storage Pool, the Reactor Well and the Separator Storage Pool in the containment, to the FPCC surge
tank and into the fuel handling building atmosphere through the five skimmers in the Spent Fuel
Storage Pool.

Containment venting via FPCC is the primary mechanism for meeting the containment overpressure
protection safety function for Success Path A. All valves with the exception of the inboard containment
isolation valve can be opened locally by operators using handwheels. The inboard containment
isolation valve is normally powered from a Division 2 Class 1E bus. In the event that Division 2 power
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is unavailable, the Division3 Class IE bus can be cross-tied to the Division 2 bus for valve
manipulation. Division 3 provides the electric power for Success Path A.

ECCS Pump Room Cooling System, M39

The ECCS pump room cooling system dissipates heat generated by the ECCS pump motors, the RCIC
turbine, and associated piping in the ECCS pump rooms and the RCIC pump room. Cooling is
accomplished by circulating room air through cooling coils. Each pump room is provided with its own
cooling unit which automatically starts when its associated train commences operation.

Each of the six independent cooling units take suction from room air in which they are located, passes
the air through a roughing filter and a cooling coil before discharging the cooled air in the vicinity of
the pump. Class 1E a.c. power is divisionally supplied.

The room cooler for the HPCS pump room supports Success Path A. The balance of the room coolers,
with the exception of the RCIC room cooler, support Success Path B. RCIC is not included in either
Success Path A or B.

Diesel G Building Ventilation System. M43

The diesel generator (D/G) building ventilation system functions to provide ventilating air to the D/G
rooms. This air dissipates heat generated by the D/Gs and miscellaneous equipment during operation.
Fach of the D/G rooms is served by independent trains consisting of two 100 percent capacity fans,
four 50 percent capacity motor-operated louvers, outside air and recirculation dampers and ductwork.

Trains A and B provide support for the Division 1 and 2 D/Gs used in Success Path B. Train C
supports the Division 3 D/G used in Success Path A.

Emergency Closed Cooling System, P42

The emergency closed cooling (ECC) system is a closed loop system that provides cooling to several
of the systems used in Success Path B. ECC is divided into two independent trains, each consisting of a
pump, motor-operated valves and a heat exchanger. Train A receives a.c. and d.c. power from the
Class 1E Division | buses. Cooling for the train A heat exchanger comes from train A of emergency
service water (ESW). Train B of ECC is associated with Division 2 Class 1E power and train B of
ESW. ECC does not provide support for Success Path A.

, Reniics it o pas

Emergency service water (ESW) supplies cooling water to equipment required for both normal and
emergency shutdown of the reactor. The source of water for ESW is Lake Erie. ESW is made up of
three independent trains each consisting of a pump and motor-operated valves. Trains A, B and C
receive a.c. power from the Class 1E buses for Divisions 1, 2 and 3 respectively.

ESW trains A and B support equipment and the removal of decay hew. ror Success Path B. ESW
train C supports equipment used in Success Path A.
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Safety Related Instrument Air, P57

The safety related instrument air system supplies clean, dry, oil free air to the ADS safety relief valves.
The system is divided into two independent trains. Each train consists of air filters, air tanks and air
headers for distribution. During normzl plant operation, the system air pressure is maintained by a
non-safety non-diesel backed air compressor. Following an event the air receiver tanks provide the air
needed for ADS actuation. Trains A and B support the RPV Level Control Function for Success Path B
in conjunction with ADS. No support is provided to Success Path A from safety related instrument air.

Class 1E D.C. Power

The Class 1E d.c. power system is divisionally separated into Divisions 1,2 and 3. Fach of the
independent divisions contains batteries (the Unit 1 and Unit 2 batteries of each division may be
cross-tied to extend battery life during an event, e.g., Unit 1/Division 1 and Unit 2/Division 1 may be
cross-tied by procedure), battery chargers, and associated buses. During normal operation, the battery
chargers provide the power to maintain the d.c. bus voltages. Upon loss of the a.c. power source to the
chargers, the batteries maintain bus voltage until a.c. power is restored.

For the IPEEE, the duration of the event was assumed to be 72 hours, far longer than the capacity of
the batteries. Restoration of a.c. power via diesel generators was assumed to be needed for long-term

d.c. power availability. Divisions 1 and 2 support Success Path B and Division 3 supports Success
Path A.

Class 1E A.C. Power

The Class 1E a.c. power system consists of three 4,160 VAC buses, their associated switchgear, 480
VAC buses, 120 VAC buses and motor control centers (MCCs). The system is divisionally separated
into Divisions 1,2 and 3. Normally, off-site power supplies the bus loads. Given an undervoltage
signal, diesel generators start and automatically supply power to their buses. The diesel generators also
start on a LOCA signal but do not supply the buses unless an undervoltage signal exists.

Divisions 1 and 2 support Success Path B. Division 3 is dedicated to HPCS and its support systems
which form Success Path A.

P o | Their S ' Svat

As noted above, the three diesel generators start and supply power to the 4,160 VAC Division 1, 2
and 3 buses given an undervoltage condition on their associated bus. In addition to D/G building
ventilation, ESW and d.c. power, the Division 1 and 2 diesel generators depend on five support
systems for their operation: 1) standby D/G starting air, 2) standby D/G fuel oil, 3) standby D/G jacket
water cooling, 4) standby D/G lube oil and 5) standby D/G exhaust/intake crankcase.

Although not explicitly modeled in the PRA, the componen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>