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SHOREHAM DSAR

CHAPTER 1
INTRODUCTION AND GENERAL DESCRIPTION OF PLANT

1.1 INTRODUCTION

This Defueled Safety Analysis Report (DSAR) is an appendix to the
Shoreham USAR and is submitted by Long Island Lighting Company,
hereafter known as LILCO, in support of its application to amend
Facility Operating License NPF-82 as described in SNRC-1664.

The description of the plant remains essentially unchanged from
the description in Section 1.1 of the SNPS USAR. However, many
of the sections which described systems needed to support power
operation are significantly changed or excluded from the DSAR.
The D3AR format is the same as that used for the USAR (i.e. NRC
Regulatory Guide 1.70, Rev. 1, 1972); however, commensurate with
the level of activity of a defueled plant, the content is
reduced.

This report is intended to provide sufficient information to
enable the NRC Sta’f to issue the license amendment as requested
in SNRC~1650.

The purpose of the DSAR is to provide a safety analysis for the
storage and handling of Shoreham low burnup first cycle spent
fuel. The DSAR confirms that fuel storage and handling systems,
structures, components and programs ensure that there is no undue
risk to public health and safety during normal and postulated
accident conditions.

The DSAR assumes that the 560 fuel bundles comprising the
Shoreham core are stored under water in the Shoreham spent fuel
pool. The fuel bundles are held in Seismic Category I spent fuel
racks within the stainless steel-lined spent fuel pool. The
spent fuel pool is located in the secondary containment, the
Shoreham reactor building. The structures are designed to
withstand seismic loads.

The Shoreham spent fuel is in a low burnup condition. The
Shoreham Nuclear Power Station operated during low power testing
at power levels not exceeding 5% of rated power. The effective
burnup of the fuel is approximately 2 full power days. This
results in an estimated total core wide heat generation rate of
approximately 550 watts as of June 1989. The estimated fuel heat
load will reduce to approximately 250 watts by June 1991. Figure
I-1 (taker from DSAR Section 15.1) depicts the fuel heat load
versus time, Based on this low heat generation rate, systems for
active cooling are not required, and only minimal capacity
systems are required for pool water makeup to handle evaporation.
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The Shoreham spent fuel contains limited guantities of
radioactive materials that are available for release. As is
stated in DSAR Section 12.2, approximately 176,000 curies of
radicactivity reside in the 560 fuel assemblies. Gaseous
activity in the fuel assemblies is primarily Krypton-85 (a noble
gas with a 10.7 year half-life), and consists of approximately
1560 curies. The radioactive inventory estimation is based on a
two year decay from the last burnup period (completed June 7,
1987). Other sources of radioactivity outside the core are
minor, and include small amounts of contamination in the bottom
of sumps, the suppression pool, inside the reactor pressure
vessel, and in the radwaste systems.

Chapter 15 presents radiological analyses for those accidents
identified in the USAR which are applicable to the defueled
plant. in addition, no other accident mechanicms were identified
for the plant's defueled condition which are not bounded by
Chapter 15. The events analyzed in Chapter 15 are:

1. Fuel Handling Accident (Fuel Bundle Drop)
2. Radwaste Tank Rupture

The only design basis accident involving reactor fuel is a Fuel
Yandling Accident, in which no heat generation takes place. As
such, the activity available for release in this design basis
accident is primarily Krypton-85, and consists of approximately
2.5 curies. In addition, a worst case radiological event is
postulated in which the entire gaseous activity of the core is
relessed to the reactor building. This event was postulated to
conservatively bound any pcssible situation involving large-scale
mechanical damage of the fuel.

The results of the September 1989 spent fuel radiological
analysis described in DSAR Chapter 15 indicate that integrated
doses are very small in comparison with 10CFR100 limits. For the
worst case scenario in which all the gaseous activity is assumed
to be released from the entire core, a spectrum of cases were
analyzed as follows: operation of the standby ventilation
system, operation of the normal ventilation system, and no
ventilation (modeled as puff release). The results of the
analyses indicate that the integrated whole body and skin doses,
with Reactor Building Normal Ventilation System operational, are
less than approximately .03% of 10CFR100 limits. The results of
the radioclogical analysis for the worst case fuel damage scenario
are depicted graphically in Figure 1.1-2. In particular, it was
demonstrated that the reactor building standby ventilation system
operation does not provide an important filtering or ventilation
safety function and is therefore no longer required after fuel is
stored in the pool.

Based on this analysis, it has been found that the spent fuel
pool provides a high degree of passive safety protection for
Shoreham spent fuel. Active safety systems are not reguired to

1-2
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mitigate postulated accidents; however, support systems are
required to meet the intent of 10CFRS50 Appendix A, General Design
Criteria (see Chapter 3 for a listing) and Regqulatory Guide 1.13.
Supporting systems are required to provide fcr radiation
monitoring, fuel pool makeup, fuel pool cleanup, radwaste
management, and normal building services. Therefore a
reclassification of safety systems is proposed bseed on the
importance to safety associated with each plant system with the
plant defueled.

The DSAR assumes that the Shoreham spent fuel from the initieal
core is to be stored for some interim period in the spent fuel
pool contained within the SNPS reactor building.

The assumed configuration of principal plant systems is as
follows:

1. All 560 fuel bundles have been removed from the reactor and
are being stored in seismic Category I spent fuel racks in
the spent fuel storage pool. The total decay heat power of
the entire core has been determined to be approximately 550
watts as of June 1989 (reference DSAR Chapter 15).

2. As described in DSAR Chapter 9, the spent fuel storage pool
water level is maintained at ites normal water level. Makeup
will be furnished from the condensate transfer system or the
demineralized and makeup water system., The fuel pool cooling
system is not in service due to the low heat load in the
pool. Water quality is maintained by the fuel pool cleanup
system. The spent fuel pool transfer canal gates will renain
installed. Fuel pool level and temperature are alarmed in
the Control Room.

3. The capability for fuel handling will be maintained as
described in DSAR Chapter 9.

4. The Nuclear Boiler, Reactor Protection, Emergency Core
Cooling, and Primary Containment systems are not required and
are in a protected state. This is discussed in DSAR Chapters
4, 5 and 6.

5. Two independent offsite AC power sources will be maintained
to supply reliable electric power. 1In addition, as discussed
in Chapter 8, blackstart combustion turbines exist nearby in
the Shoreham west site to supply emergency power to the
plant. However, as discussed in DSAR Chapter 15, onsite
Emergency Diesel Electric Power is not required to mitigate
design basis accidents. AC Power is required by Technicl
Specifications to remain operable during fuel movement.

6. Secondary containment integrity will be maintained utilizing
the Normal Ventilation System to provide a controlled and
monitored release capability as discussed in Chapter 15
Safety Analysis.

1-3
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The steam and power convei'sion systems are not regquired to be
operable or functional and are protected from significant
degradation as described in DSAR Chapter 10.

Process and area radiation monitoring are maintained
consistent with fuel storage and handling requirements, and
are described in DSAR Chapters 11 and 12.

Radwaste Systems described in DSAR Chapter 11 are maintained
to provide an appropriate level of radiocactive liquid and
solid waste management primarily due to operation of the
spent fuel pool.

Major systems that remain functional to provide non-safety
related supporting services include:

a) Service Water (DSAR Chapter 9 and 10)
b) Chilled Water Systems (DSAR Chapter 9)
cy Compressed Air (DSAR Chapter 10)

d) HVAC Systems (DSAR Chapter 9)

DSAR addresses the following major programs:

Proposed revised Technical Specifications (Appendices A and
B) including the basis of the specification is provided.
(DSAR Chapter 16)

Conduct of operations and the LILCO organizational structure
is described in Chapter 13. The ISEG functions are no longer
considered necessary for a defueled reactor.

The Quality Assurance Program is maintained as described in
DEAR Chapter 17. A new Quality Assurance Category IIA is
defined in DSAR Chapter 3 for systems, structures, and
components that no longer fulfill a safety function in
support of a defueled reactor.

The Fire Protection Program is maintained as described in
DSAR Section 9.5.1 and the FHAR.

An offsite Radiological Environmental Monitoring Program
(REMP) is maintained as described in DSAR Section 11.6.

Changes to the LILCO Security Plan are being provided
separately from the DSAR.

A Defueled Emergency Plan is being submitted separately for
NRC review and approval via SNRC-1651.

GENERAL PLANT DESCRIPTION

The descriptions and design criteria contained under this headirg
in the latest revision of the Shoreham USAR remain unchanged.

1-4
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Refer to the USAR for information on this subject, However, the
systems which will remain operable for an extended time period
in the defueled condition are listed in Table 1.2-1 of the DSAR,
All other systems will be either functional or protected from
degradation.

The following definitions apply:

1. Operable - System(s) maintained to meet Technical
Specifications.

2. Functional - Essential support system(s) not required per
Technical Specifications but necessary for minimal plant
functions, hnbigability, and preservation concerns.

3. Protected - Those systems not to be operated in the defueled
mode. These systems will be left in a deenergized safe state
and layed-up in accordance with System Lay-up Implementation
Package (SLIPs), which specify maintenance and custodial
services necessary to protect them pending disposition of
LILCO's operating license.

1.3 COMPARISON TABLES

The description contained under this heading in the latest
revision of the Shoreham USAR remains unchanged. Refer to the
USAR for information on this subject.

1.4 IDENTIFICATION OF AGENTS AND CONTRACTORS

The description contained under this heading in the latest
revision of the Shoreham USAR remains unchanged. Refer to the
USAR for information on this subject.

1.5 REQUIREMENTS FOR FURTHER TECHNICAL INFORMATION

The description contained under this heading in the latest
revision of the Shoreham USAR remains unchanged. Kkefer to the
USAR for information on this subject. However, the status of
systems which will remain operable for an extended time period in
the defueled condition is described in Table 1.2-1 of the DSAR.
The systems described in this section are not required for the
defueled condition.

1.6 MATERIAL INCORPORATED BY REFERENCE
The information contained under this heading in the latest

revision of the Shoreham USAR remains unchanged. Refer to the
USAR for information on this subject.

1=5
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1.7 SYMBOLS USED IN ENGINEERING DKAWINGS
The information contained under this heading in the latest

revision of the Shoreham USAR remains unchanged. Refer to the
USAR for information on this subject.

1-6
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TABLE 31,271

STATUS OF PLANT SYSTEMS IN THE DEFUELED CONFIGURATION FOR_AN

OPERABLE

(RB) Cranes, Hoists and Elevatore

Reactor Building Superstructure

Process Radiation Monitoring

Area Radiation Monitoring

Servicing Aids (Fuel)

Refueling

Radwaste

Fire Protection (Mechanical)

Meteorological Monitoring

Station Transformer (NSS)

Non-Segregated Buses

Metal Clad Switchgear

Load Centers and Unit Substations

Fire Detect & Station Security
(Electrical/I&C)

138/69kv Switchyard Pot. Transf.

138kv Switchyard Relay Panels

Reactor Building

Reactor Building Ventilation

Reactor Building Standby Ventilation (shared

portion only)

Seismic Monitoring

OPERABLE: System(s) maintained to meet Technical Specifications.
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CHAPTER <

SITE CHARACTERISTICS

2.1 GEOGRAPHY AND DEMOGRAPHY

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.

2.2 NEARBY INDUSTRIAL, TRANSPORTATION AND MILITARY FACILITIES

The description con;ainod under this heading in the latest
revision of Shoreham USAR remains unchanged, Refer to USAR for
information on this subject.

2.3 METEOROLOGY

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged except that the 33
ft. tower south of the plant will not be used. Additionally, the
following information regarding the Operational Program applies
to DSAR. Refer to USAR for other information on this subject.

3:3:3.3 OEQrational Program

The operational meteorological monitoring program uses
instrumentation to determine wind-speed and -direction at 33~ and
150~-ft. ambient air temperature at 33-ft and temperature
differential (Temp € 150-ft minus Temp € 33-ft). These
instruments are located on SNPS' 400 ft. meteorological tower
which is located approximately 5100-ft WSW of the reactor
building (Figure 2.1.1.1). The MET tower was positioned
sufficiently clecse to SNPS to provide representative observations
of released gaseous effluents, but far enough away to minimize
atmospheric disturbances caused by SNPS' structures.

Wind-speed and -direction at the 33-ft level, along with the
temperature differential are transmitted to the Technical Support
Center. 1In addition to these parameters, wind-speed and
~direction at 150-ft., and temperature at 33~ft. are transmitted
to the Main Control Room and entered into the RMS computer.

All instrumentation was either manufactured or supplied by
Climatronics Corporation, Hauppauge, New York. The specifica~
tione outlined in Regulatory Guide 1.23 were used in the
selection of these instruments. Wind instrumentation includes
F460 wind sets (three cup anemometers and direction vanes) at the
33 and 150 ft. levels. Temperature sensors in shielded
aspirators are oriented in a northerly direction to limit the
influence of solar insolation. A motor and fan draw a constant

2=1
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flow of air at ambient conditions over the sensor to ensure
accurate measurements.

Observaticns from 33 ft. are used to model the dispersion of
ground level release of activity, while data from 150 ft, are
used for elevated releases. The data obtained are used to model
the dispersion of plant gaseous effluents anc are used as input
to required periodic reports.

To ensure the opersbility of the system, guarterly calibrations
are performed by a qualified vendor, and channel checks are
performed by the operators on shift using qualitative assessment
of the channel's behavior during operation. Operators do this by
checking the chart recorders in the control room. This
instrumentation includes:

1) Wind speed monitcis at the 33-ft. and 150~-ft., elevations;

2) Wind direction monitors at the 33-ft. and 150-ft. elevations;

3) Ambient temperature monitor at the 33-ft elevation; and

4) Differential air temperature monitor which uses the
temperature data recorded at 33-ft. and 150-ft, elevations.

Meteorological sensors are replaced on a guarterly bhasis with
identical equipment which have been calibrated in the laboratory
of a qualified vendor. Vendor personnel perform the actual
sengor substitutions under the direction of LILCO technicians.
LILCO technicians perform the normal monthly maintenarce
procedures on instrumentation at the base of the tower.
Calibration and maintenance procedures have been developed for
field testing and maintenance of each meteorological channel at
the Shoreham site.

Spare sensors und auxiliary equipment are available for rapid
replacement of any malfunctioning components of the system. 1In
the event that a meteorological tower is damaged, with one or
more monitoring instrumentation channels inoperable for more than
seven (7) days, refer to the Technical Specifications for the
required action.

2.4 HYDROLOGIC ENGINEERING

The description contained under this heading in the lstest
revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.

2.5 GEOLOGY AND SEISMOLOGY
The description contained under this heading in the latest

revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.
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2A BORING LOGS

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.

2B SEISMICITY INVESTIGATIONS

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.

2C A REEVALUATION OF THE INTENSITY OF THE EAST HADDAM,
CONNECTICUT EARTHQUAKE OF MAY 16, 1971

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.

2D REEVALUATION OF THE REPORTED EARTHQUAKE AT PORT JEFFEREON,
LONG ISLAND, NEW YORK

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.

2E REEVALUATION OF THE EARTHQUAKE OF OCTOBER 26, 1845

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged. Refer to USZR for
information on this subject.

2F REEVALUATION OF THE EARTHQUAKE OF JANUARY 17, 1855

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.

2G EARTHQUAKES WHICH HAVE AFFECTED THE SITE AREA WITH A MODIFIED
MERCALLI INTENSITY OF IV OR GREATER

The description contained under this heading in the latest
revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.

2H REPORT ON SEISMIC SURVEY-PROPOSED SHOREHAM POWER STATION LONG
ISLAND LIGHTING COMPANY

The description contained under this heading in the latest

revision of Shoreham USAR remains unchanged. Refer to USAR for
information on this subject.
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21 LABORATORY SOILS TESTS

The descripticn contained under this heading in the latest

revision of Shoreham USAR remains unchanged.
information on this subject.

Refer

to USAR for

2J SUMMARY REPORT OF GEOTECHNICAL STUDIES OF REACTOR BUILDING

FOUNDATION

The description contained under this heading
revision of Shoreham USAR remains unchanged.
information on this subject.

2K AIRCRAFT CRASH PROBABILITY STUDY

The description contained under thie heading
revision of Shoreham USAR remains unchanged.
informatjion on this subject.

2L REPORT ON SERVICE WATER SYSTEM SOILS
The description contained under this heading

revision of Shoreham USAR remains unchanged.
information on this subject.

2M REPORT ON DENSIFICATION OF SERVICE WATER SYSTEM

The description contained under this heading
revision of Shoreham USAR remains unchanged.
information on this subject.

2N HURRICANE STUDY
The description contained under this heading

revision of Shoreham USAR remains unchanged.
information on this subject.
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CHAPTER 3
DESIGN OF STRUCTURES, COMPONENTS, EQUIMENT, AND SYSTEMS

3.1 CONFORMANCE TO GENERAL DESIGN CRITERIA FOR NUCLEAR POWER

The General Design Criteria (GDC), contained in the Shoreham USAR

PLANTS (10CFR Part 50, Appendix A)

Section 3.1, were reviewed to establish those criteria that may

be applicable to the storage of SNPS low burnup cycle spent fuel

in the spent fuel pool. The following GDC are addressed:

I. Overall Requirements
GDC1 Quality Standards and Records
GDC2 Design Bases for Protection Against Natural
Phenomena
GDC3 Fire Protection
GDC4 Environmental and Dynamic Effects Design Bases
I1. Protection by Multiple Fission Product Barriers
GDC13 Instrumentation and Control
GDC17 Electric Power Systems
GDZC18 Inspection and Testing of Electric Power Systems
GDC1$S Control Room
IV. Fluid Systems
GDC44 Cooling Water
GDC45 Inspection of Cooling Water System
GDC46 Testing of Cooling Water System
VI. Fuel and Radicactivity Control
GDC60 Control of releases of radioactive material to the
environment
GDCé61 Fuel storage and handling and radiocactivity control
GDCé62 Prevention of criticality in fuel storage and
handling
GDCé63 Monitoring fuel and waste storage
GDC64 Monitoring radioactivity releases
The following GDC were found not to be applicable to a defueled
reactor:
1 Overall Reguirements

GDCS5 Sharing of structures, systems, and components

Shoreham ie a single unit, thus the above criterion

does not apply.
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11 Protection By Multiple Fiesiorn Product Barriers

GDC10 Reactor Design

GDC11 Reactor Inherent Protection

GDC12 Suppression of reactor power oscillations
GDC14 Reactor Coolant Pressure Boundary

GDC15 Reactor Coolant System

GDC16 Containment Design

The above criteria do not apply because the reactor and primary
containment are not operable.

II1I Protection And Reactivity Control Systems

GDC20 - 29 requirements apply only to an operating reactor
protection and reactivity control systems

IV Fluid Systems

GDC 30-43 address reactor and containment systems required
for power operation only.

v Reactor Containment

GDC 50~ 57 address the primary containment design which is no
longer required for a defueled reactor.

Agglicablc Criterion Conformance
anlitx Standards and Records gCritetion 1)

Criterion

Structures, systems, and components important to safety shall be
designed, fabricated, erected, and tested to guality standards
commensurate with the importance of the safety functions to be
performed. Where generally recognized codes and standards are
used, they shall be identified and evaluated to determine their
applicability, adequacy, and sufficiency and shall be
supplemented or modified as necessary to assure a guality product
in keeping with the required safety function. A quality
assurance program shall be established and implemented in order
to provide adequate assurance that these structures, systems, and
components will satisfactorily perform their safety functions.
Appropriate records of the design, fabrication, erection, and
testing of structures, systems, and components important to
safety shall be maintained by or under the control of the nuclear
power unit licensee throughout the life of the unit.

Design Conformance

Structures, systeme, and components are classified in Section
3.2. The LILCO QA program described in DEAR Chapter 17 assures
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that guality practices and documentation are maintained
commensurate with the classification that is identified in this
Defueled Safety Analysis Report (DSAR). A new Q.A. Category IIA
is provided for USAR safety-related structures, systems, and
components that no longer fulfill a safety function for a
defueled reactor.

Design Basis for Protection Against Natural
Phenomena (Criterion 2

Criterion

Structures, systems, and components important to safety shall be
designed to withstand the effects of natural phenomena such as
earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches
without loss of capability to perform their safety functions.
The design bases for these structures, systems, and components
shall reflect: (1) appropriate consideration of the most severe
of the natural phenomena that have been historically reported for
the site and surrounding area, with sufficient margin for the
limited accuracy, quantity, and period of time in which the
historical data have been accumulated, (2) appropriate
combinations of the effects of normal and accident conditions
with the effects of the natural phenomena, and (3) the
importance of the safety functions to be performed.

Design Conformance

The spent fuel racks, fuel pool, and reactor building which are
required to maintain the SNPS fuel in a safe condition are
designed to withstand natural phenomena as described in the USAR.
Because of the low burnup condition of the SNPS Cycle 1 spent
fuel, the need for support systems is limited (see Chapters 9,
15). Natural phenomena are described in Chapter 3 of the
Shoreham USAR.

Fire Preotection gCriterion 3)

Criterion

Structures, systems, and components important to safety shall be
designed and located to minimize, consistent with other safety
requirements, the probability and effect of fires and explosions.
Noncombustible and heat resistant materials shall be used
wherever practical throughout the unit, particularly in locations
such as the containment and control room. Fire detection and
fighting systems of appropriate capacity and capability shall be
provided and designed to minimize the adverse effects of fires on
structures, systems, and components important to safety., Fire
fighting systems shall be designed to assure that their rupture
or inadvertent operation does not significantly impair the safety
capability of these structures, systems, and components.
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Design Conformance

This criterion is satisfied by the SNPS fire protection program
which is described in Section 9.5.1 of this report and the USAR,

Environmental and Missile Design_bases (Criterion 4)
Criterion

Structures, systems, and components important to safety shall be
designed to accommodate the effects of and to be compatible with
the environmental conditions associated with normal operation,
maintenance, testing, and postulated accidents, including loss of
coolant accidents. These structures, systems, and components
shall be appropriately protected against dynamic effects,
including the effects of missiles, pipe whipping, and discharging
fluids, that may result from equipment failures and from events
and conditions outside the nuclear power unit.

Design Conformance

Chapter 15 of this report defines &ccidents that are applicable
to spent fuel storage and fuel handling. The spent fuel is
stored in the spent fuel storage pool. The pool structure,
Reactor Building, and spent fuel racks provide passive safety
protection from missiles or other conditions that could cause
fuel mechanical damage. The structural design basis of the fuel
storage racks is discussed in Chapter 9 of the USAR, Additional
information on the design of structures, systems, and components
can be fourd in Chapter 3 of the Shoreham USAR.

Instrumentation and Control (Criterion 13)
Criterion

Instrumentation shall be provided to monitor variables and
systems over their anticipated ranges for normal operation, for
anticipated operational occurrencee, and for accident conditions
as appropriate to assure adequate safety, including those
variables and systems that can affect the fission process, the
integrity of the reactor core, the reactor coolant pressure
boundary, and the containment and its associated systems.
Appropriate controls shall be provided to maintain these
variables and systems within prescribed operating ranges.

Design Conformance

Instrumentation is provided to monitor spent fuel pool level and
temperature as well as fuel pool cleanup. Instrumentation is
provided for process and effluent radiaticn monitoring, area and
airborne radiation monitoring, and accident monitoring.
Radiation monitoring is maintained as described in DSAR Chapters
11 and 12.
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Electric Power Systems (Criterion 17)
Criterion

An onsite electric power system and an offsite electric power
system shall be provided to permit functioning of structures,
systems, and components important to safety. The safety function
for each system (assuming the other system is not functioning)
shall be to provide sufficient capacity and capability to assure
that (1) specified acceptable fuel design limits and design
conditions of the reactor coolant pressure boundary are not
exceeded as a result of anticipated operational occurrences and
(2) the core is cooled and containment integrity and other vital
functions are maintained in the event of postulated accidents.

The onsite electric power supplies, including the batteries, and
the onsite electric distribution system shall have sufficient
independence, redundancy, and testability to perform their safety
functions assuming a single failure.

Electric power from the transmission network to the onsite
electric distribution system shall be supplied by two physically
independent circuits (not necessarily on separate rights of way)
designed and located so as to minimize to the extent practical
the likelihood of their simultaneous failure under operating and
postulated accident and environmental conditions. A switchyard
common to both circuits is acceptable. Each of these circuits
shall be designed to be available in sufficient time following a
loss of all onsite alternating current power supplies and the
other offsite electric power circuit, to assure that specified
acceptable fuel design limits and design conditions of the
reactor coolant pressure boundary are not exceeded. One of these
circuits shall be designed to be available within a few seconds
following a loss of coolant accident to assure that core cooling,
containment integrity, and other vital safety functions are
maintained.

Provisions shall be included to minimize the probability of
losing electric power from any of the remaining supplies as a
result of, or coincident with, the loss of power generated by the
nucleax power unit, the loss of power from the transmission
network, or the loss of power from the onsite electric power
supplies.

Design Conformance

The criterion applies principally to the design of an operating
reactor. As demonstrated in DSAR Chapter 15, active system are
not required to provide cooling or makeup functions in the event
of postulated accidents including a seismic event, However,
operability of the electric power system will be required by
Technical Specificatione during fuel movement to provide for a
controlled and monitored release capability in the event of a
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fuel drop accident. Two offsite power transmission system will
be mairtained to provide power for support system operation. In
addition, blackstart combustion turbines exist nearby at
Shoreham-West to provide reliable power in the unlikely event of
a loss-of-offsite power occurs. Emergency Diesel Generators are
not required. A further discussion of electric power
requirements can be found in Chapter 15.

inlifction and Testing of Electric Power Systems
terion E

Criterion

Electric power systems important to safety shall be designed to
permit appropriate periodic inspection and testing of important
areas and features, such as wiring, insulation, connections, and
switchboards, to assess the continuity of the systems and the
conditions of their components. The systems shall be designed
with 2 capability to test periodically (1) the operability and
functional performance of the components of the systems, such as
onsite power sources, relays, switches, and buses, and (2) the
operability of the systems as a whole and, under conditions as
close to design as practical, the full operation sequence that
brings the systems into operation including operation of
applicable portions of the protection system, and the transfer of
power among the nuclear power unit, the offsite power system, and
the onsite power system.

Design_Conformance

Electric Power Systems will be tested and inspected in accordance
with SNPS operating procedures and Technical Specifications. See
Criteria 17 response.

Control Room gCriterion 19)

Criterion

A control room shall be provided from which actions can be taken
to operate the nuclear power unit safely under normal conditions
and to maintain it in a safe condition under accident conditions,
including loss of coolant accidents. Adequate radiation
protection shall be provided to permit access and occupancy of
the control room under accident conditions without personnel
receiving radiation exposures in excess of 5 rem whole body, or
its equivalent to any part of the body, for the duration of the
accident.

Equipment at appropriate locations outside the control room shall
be provided (1) with a design capability for prompt hot shutdown
of the reactor, including necessary instrumentation and controls
to maintain the unit in a safe condition during hot shutdown, and
(2) with a potential capability fcr subsequent cold shutdown of
the reactor through the use of suitable procedures.
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sign Conformance

A contre . :acm is provided and equipped to operate the plant
safely undexr normal and accident conditions.

Based on the results of radiological analyses provided in DSAR
Chapter 15 control room shielding and ventilation functions are
not required for the mitigation of postulated accidents.
Instrumentation available in the control room for accident
monitoring and support system control are described in DSAR
Chapter 7.

Cooling Water (Criterion 44)

Criterion

A system to transfer heat from structures, systems, and
components important to safety, to an ultimate heat sink, shall
be provided. The system safety function shall be to transfer tue
combined heat load of these structures, systems, and components
under normal operating and accident conditions.

Suitable redundancy in components and features, and suitable
interconnections, leak detection, and isclation capabilities
gshall be provided to assure that for onsite electric power system
operation (assuming offsite power is not available) and for
offsite electric power operation (assuming onsite power is not
available) the system’'s safety function can be accomplished,
assuming a single failure.

Design Conformance

As demonstrated in Chapter 15 of this report; active cooling of
the spent fuel pool is not required based on the low heat
generation rate of the low burnup spent fuel. Service water and
other support systems are expected to be normally available to
provide plant building services; however, these systems do not
fulfill a safety function.

Insgection of Cooling Water System
riterion

Criterion

The cooling water system shall be designed to permit appropriate
periodic inspection of important components, such as heat
exchangers and piping, to assure the integrity and capability of
the system.

Design Conformance

The service water system which will be maintained functional is
designed to permit appropriate visual inspection in order to
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assure the integrity of system components. See Criterion &4
response.

3473 7 | E—
Criterion

The cooling water system shall be designed to permit appropriate
periodic pressure and functional testing to assure (1) the

st ~ctural and leaktight integrity of its components, (2) the

o v:ubility and performance of the active components of the
nystem, and (3) the operability of the system ar a whole and,
under conditions as close to deelogn as practical, the performance
of full operational. sequence that brings the aystem into
operation for reactor shutdown and for loss of coolant accidents,
including operation of applicable portions of the protection
systems and the transfer between normal and energency power
sources.

Design Conformance

See Criterion 44 response.

ontrol of Rele of Radioactive Materials to the Environment
(Criterion 60) . .

Criterion

The nuclear power unit design shall include means to control
suitably the release of radioactive material  in gaseous and
ligquid effluents and to handle radioactive solid wastes produced
during normal reactor operation, including anticipated
operational occurrences. Sufficient holdup capacity shall be
provided for retention of gaseous and liquid effluents containing
radicactive matericls, particularly where unfavorable site
environmental conditions can be expected to impose unusual
operational limitations upon the release of such effluents to the
environment.

Design Confozrmence

Because SNPS isg not in normal operation, effluent releases are
due primarily to maintenance of the spent fuel pool water
guality. Means are provided to control and/or hold up the
release of liguid and gaseous effluents as required. Fuel pool
clecnup and appropriate radvaste systems are provided and are
described in Chapters 9 and 11, See also Criterion 61,
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r Han v

Criterion

The fuel storage and hnndltnx, radiocactive waste, and other
systems which may contain radioactivity shall be designed to
assure adequate safety under normal and postulated accident
conditions. These systemr shall be designed, (1) with a
capability to permit apprcpriate periodic inspection and testing
of components important to sufety, (2) with suitable shielding
for radiation protection, (3) with appropriate containment,
sonfinement, and filtering systems, (4) with a residuval heat
removal capability having reliability and testability that
reflects the importance to safety of decay heat and other
residual heat removal, and (5) to prevent significant reduction
in fuel storage coolant inventory under accident conditions.

Design Conformance
Fuel Storage snd Hendling

The low burnup SNPS spent fuel is to be stored in the spent fuel
storage pool located in the reactor building. The fuel racks and
fuel pool structure are Seismic Category I. Syetems required for
safe fuel storage will be subject to appropriate inspection and
testing reguirements.

Adequate shielding is provided by maintaining & minimum water
depth over the active fuel. Dose rates at the refueling level
without the effects of shielding were calculated to be
approximately 1R/HR.

The SNPS Secondary Containment is a Seismic Catecory I controlled
leakage building surrounding the fuel pool facility. The Reactor
Building Normal Ventilation System (RBNVS) will be used to
provide ventilation and secondary containment negative pressure.
Because the gas activity present in the fuel and available for
release is primarily noble cas (Kr-85), the filtering role of the
Reactor Building Standby Ventilation System (RBSVS) is not
required., Certain components of the RBSVS are needed to support
operation of the RENVS, These components will remain functional
to provide these services, As discussed in Chapter 15, credible
potential releases from accidents are small in comparison to
10CFR100 limits, and the Reactor Building Standby Ventilation
System is not required to reduce offsite doses due to postulated
accidents.

Radiation monitoring is provided as described in Chapter 11 and
12 to detect radiological releases.

Because of the extremely low residual heat load (approximately
550 watts) associated with the SNPS epent fuel, ezctive fuel pool
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cooling is not regquired., Reliable fuel pool makeup sources
including condensate storage, demineralized water, and fire
protection water, are capable of maintaining pool water inventory
to compensate for evaporation., Chapter 9 contains a complete
discussion of makeup reguirements,

The fuel pool is a Seismic Cctoqorg I structure. Systems that
connect to the pool (fuel pool cooling, fuel pool cleanup, etc.)

have been designed to minimize the potential for draining of the

gool inventory. High and low level alarms indicate pool water
evel changes in the main control room,

Radio ve Was m

The radiocactive waste systems provide all eguipment necessary to
collect, procese, and prepare for disposal of all radioactive
ligquids and solid waste produced as a result of spent fuel
storage. The off-gas system is not needed, Any Krypton 85 will
be retained within the fuvel cladding. Should pin~hole leaks
develop, the gases will be handled by the ventilation systems,
They will be discharged to atmosphere via the main plant vent,
The radiological conseguences of this type of release are
neglieible. This accident is bounded by the analysis of the Fuel
Handlig Accident (Section 15.1,36).

Liguid radwastes are collected, classified, and treated as high
conductivity, low conductivity, chemical or laundry wastes.
Processing includes filtration, ion exchange, analysis, and
dilution. Wet so0lid wastes are packaged in steel containers or
polyethylene high integrity containers., Dry solid radwastes are
compressed and/or packed in steel drums or boxes,

Accessible portions of the spent fuel pool area and radwaste
building have sufficient shielding to maintain dose rates within
the limits set forth in 10CFR20 and 10CFR100, The radwaste
building is designed to preclude accidental release of
radioactive materials to the environs above those allowed by the
applicable regulations.

The fuel storage and handling and radiocactive waste systems are
designed to assure adequate safety under normal and postulated
accident conditions. The design of these systems meets the
requirements of Criterion 61,

Radwaste systems are designed to meet the limits for effluents
set forth in 10CFR20 and 10CFR50.

Prev

Cri

—

l

ntion of Cr-.icality in Fuel Storage Handling
erion 62)

ad

Criterion
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Criticality in the fuel storage and handling eystem shall be
prevented by physical systems Or procesees, preferably by use of
geometrically safe configurations.

Design Conformance

Appropriate plant fuel handling and storage facilities are
provided to preclude accidental criticality for new and spent
fuel. Criticality in spent fuel storage is prevented by the
geometrically safe configuration of the storage rack., There is
sufficient spacing between the assemblies to assure that the
array, when fully loaded, is substantially subcrit’ al. Fuel
elements are limited by rack design to only top loa ing and
designated fuel assembly positions.

spent fuel is stored under water in the spent fuel storage pool.
The racks in which spent fuel assemblies are placed are designed
and arranged to ensure subcriticality in the storage pool. Spent
fuel is maintained at a subcritical multiplication factor k-eff
of less than 0.95 for both normal and abnormal storage
conditions.

The fuel handling system is designed to provide a safe, effective
means of transporting and handling fuel and to minimize the
possibility of mishandling or misoperation.

The use of geometrically safe configurations for new and spent
fuel storage and the design of fuel handling systems precludes
accidental criticality in accordance with Criterion 62,

For further discussion, see the following section:

Section 9A Criticality Analysis

Monitoring Fuel and Waste Storage (Criterion €3)

Criterion

Appropriate systems shall be provided in fuel storace and
radicactive waste systems and asscciated handling areas, (1) to
detect conditions that may result in loss of residual heat

removal capability and excessive radiation levels, and (2) to
initiate appropriate safety actions.

vesign Conformance

Appropriate systems have been provided to meet the requirements
of this criterion. A malfunction of the fuel pool cleanup system
is alarmed in the main control room. It is also alarmed in the
radwaste control room on high pressure differential. Alarmed
conditions include high/low fuel pool level, The refueling level
ventilation exhaust radiation monitoring system detects abnormal
amounte of radioactivity. As demonstrated in Section 9A and
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Chapter 15 active cooling of the spent fuel pool is not required
because of the low heat generation rate.

Area radiation and sump levels are monitored and alarmed to give
indication of conditions that may result in excessive radiation
levels in the fuel storage and radiocactive waste system areas.
These systems satisfy the reguirements of Criterion 63,

ipactiv es on 64

Criterion

Means shall be provided for monitoring the reactor containment
atmosphere, spaces containing components for recirculation of
loss of coolant accident fluids, effluent discharge paths, and
the plant environs for radioactivity that may be released from
normal operations, including anticipated operational occurrences,
and from postulated accidents.

Design_Conformance

Mcans have been provided for monitoring radiocactivity releases
resulting from normal and anticipated operational occurrences.
The following station release pathways are monitored:

- B Gaseous releases from the station ventilation exhaust
2. Liguid discharge to the discharge tunnel

Radioactivity levels in the normal plant effluent discharge paths
and in the environment are continually monitored during normal
conditions by the various radiation monitoring systems and by the
offsite radiological environmental monitoring programs,

The semiannual Effluent Release Report is submitted to the NRC,
This report includes specific information on the quantities of
the principal radionuclides released to the environment,

Additional discussion of radiation monitoring is contained in
Chapters 11 and 12,

3.2 CLASSIFICATION OF STRUCTURES, SYSTEMS AND COMPONENTS

Seismic Category I structures, systems, and components are those
necessary to ensure:

1. The integrity of the reactor coclant pressure boundary

2. The capability to shut down the reactor and maintain it in a
safe shutdown condition

3. The capability to prevent or mitigate the consequences of
accidents that could result in potential offsite exposures
comparable to the guideline exposures of 10CFRICO,
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Criteria 1 and 2 do not apply to a defueled reactor with
respect to the storage and handling of low burnup Shoreham
spent fuel., A set of postulated accidents has been
identified and analyzed in Chapter 1% of this report that
defines the potential for a radiological release. Based on
thir analysis it has been concluded that potential
radiological releases are far below the exposure limits of
10CFR100, The analysis in Chapter 15 of this report assumes
that the structural integrity of the filled fuel pool, fuel
pool liner, reactor building structure and fuel racks
together form a passive safety system that requires a seismic
Category 1 designation. The Category I designation has been
maintained for fuel handling egquipment as well,

A reclassification of structures, systems, and components is
provided in DSAR Table 3.2-1. Table 3.2-1 supplements the
information provided in USAR Table 3.2.1-1, The gquality
group classification in USAR Table 3.2.1-1 reflects the
original design basis. As analyzed in Chapter 15, active
coocling of the spent fuel pool is not required and pool
makeup requirements are minimal, Supporting systems are
required to maintain building habitability, provide radiation
monitoring capability, and normal operating service
functions.

Design Basis Earthquakes (DBE) and Operating Basis
Earthquakes (OBE) are described in the Shoreham USAR Section
2.5,

Structures, systems, and components whose safety functions
require conformance to the quality assurance requirements of
10CFR50, Appendix B, are summarized in Table 3.2-1 under the
heading, LILCO Quality Assurance Category, with the notation
I.

A key of definitions is provided at the end of Table 3.2-1.
A new designation, Q.A. Category IIA, is utilized for
systems, structures and, components originally Q.A. Category
1 that are no longer reguired to meet 10CFR50 Appendix B in
the defueled condition, Chapter 17 discusses the graded
level of Q.A. reguirements for this eguipment,

A Q.A. Category IIA designation thus indicates that the item
was re-classified with respect to USAR Table 3,2.1-1,

A IIA and 11 classification provided together for a given
system on Table 3,2~1 implies that the portion of the system
that was originally Q.A., Category 1 in the USAR 1s now Q.A.
Category 1IA and the Q.A, Category II portion remains
unchanged.
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3.3 WIND AND TORNADO LOADING

The information contained in the USAR remains the same although
the requirements to protect safe-shutdown equipment no longer
exists.

3.4 WATER LEVEL (FLOOD) DESIGN

The design of flood-protected structures remains the same
although the requirements to protect safe-shutdown equipment no
longer exist.

3.5 MISSILE PROTECTION

The design information contained in this section is unchanged.
However the spent fuel pool is the only area of the plant
requiring missile protection. That protection is adequately
provided by the reactor building wall and roof structures and
also by the spent fuel pool structure.

3.6 PROTECTION AGAINST DYNAMIC EFFECTS ASSOCIATED WITH
POSTULATED RUPTURE OF PIPING

In the defueled state high energy piping systems inside primary
containment listed in USAR Table 3.6,1A-1 are no longer
pressurized and thus piping rupture need not be postulated. That
protection is adequately grovided by the reactor builéing wall
and roof structures and also by the spent fuel pool structure.

3.7 SEISMIC DESIGN

Seismic design methods remain the same; however, hydrodynamic
load effects resulting from safety relief valve discharge and
logs~of-coolant-accidents are no longer applicable for a defueled
reactor.

3.8 DESIGN OF SEISMIC CATEGORY I STRUCTURES

The design methods for seismic Category I structures such as the
reactor building will remain as described in USAR Section 3.8
except that Safety Relief Valve (SRV) and LOCA hydrodynamic loads
are no longer applicable to a defueled reactor.

3.9 MECHANICAL SYSTEMS AND COMPONENTS

This section addresses methods and procedures used to qualify
mechanical equipment. The information contained in this section
is relevant only to reactor operating conditions and is,
therefore, not applicable to the DSAR,

In the future, mechanical equipment will be accorded the safety
significance demonstrated by the classification in Table 3.2-1 of
the DSAR.
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3.10 SEISMIC QUALIFICATION OF SEISMIC CATEGORY I INSTRUMENTATION
AND ELECTRICAL EQUIPMENT

Seismic Category 1 eguipment is identified in Table 3.,2~1 and is
limited to structures and equipment reguired to maintain the
integrity of the fuel in the spent fuel pool. As discussed in
Section 3.2, only the Reactor Building, fuel pool, fuel racks,
and fuel handling equipment are reguired to be Seismic Category
I. The instrumentation described in USAR Section 3,10 is no
longer required to be seismically qualified. This egquipment is
given a Q.A., Category IIA designation (See Chapter 17 and Table
3.2-1) so that deviations from original seismic requirement can
be tracked.

3.11 ENVIRONMENTAL DESIGN OF MECHANICAL AND ELECTRICAL EQUIPMENT
Elec cal Egqu ent Environmental Qualgfgcgggon

Purpose

The purpose of the Electrical Equipment Environmental
Qualification Program for Shoreham is to provide assurance that
electrical eguipment important to safety as defined by 10CFR50.49
located in potentially harsh environments maintains functional
operability when required to mitigate the consequences of a
postulated accident or to bring the plant to a cold shutdown
condition afterward. Since the fuel has been removed and stored
in the fuel pool, LOCA or HELB cannot occur (see Chapter 15), and
there is no potentizl for creation of harsh environment (i.e.,
the remaining design basis accidents discussed in Chapter 15 do
not result in harsh environments). Based on these conditions,
10CFR 50.49 is not applicable, therefore the environmental
gualification program is not regquired. Environmentally gqualified
electrical equipment will be denignated Q.A. Category I1IA so that
deviations from the EQ program can be tracked.

3.12 SEPARATION CRITERION FOR SAFETY RELATED MECHANICAL AND
ELECTRICAL EQUIPMENT

The systems described in this section are no longer required to
fulfill a safety related function regarding the storage of spent
fuel. Thus, there no longer exists a need to maintain separation
criteria for these systems. Q.A. Category I equipment will be
designated Q.A. Category IIA whereby deviations can be tracked in
accordance with the LILCO Q.A., Program,
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JITI L . 'L OC A Sl h . A L)
structures, Dynami nd_Static Analys! C
ftress Anajysis of Seismic Category I Piping Syst
The description contained under this heading in the latest

revision of Shoreham USAR remains unchanged, Refer to USAR for
information on this subject.

38 NRC Regulatory Guides

This section is described in the USAR., Specific topics are
covered elsewhere in this DEAR.

ic » F d m Con nm
In the defueled state, piping systems outside primary containment

which were consideved high energy systems are no longer
pressurized. Pipe rupture need no longe: be postulated.
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TABLE 3,2-1
EQU NT CLASSIF ION
LILCO
QUALITY
SYSTEM/ ASSURANCE SEISMIC
COMPONENT CATEGORY CATEGORY COMMENTS
I. Reactor System IIA & 11 N/A NR
I1 Nuclear Boiler I1IA & 11 N/A NR
111 Recirculation System IIA & 11 N/A NR
IV Control Rod Driye Hydraulic System IIA & 11 N/A NR
v Standby Liquid Control System IIA & 11 N/A NR
VI Neutron Manitoring IIA & I N/A NR
V1l Reactor Protection 11A N/A NR
IIA & 11 N/A (1)
IIA & 11X N/A NR
X Core Spray IIA & 11 N/A NR
X1 HPCl I1A & 11 N/A NR
XI1 RCIC IIA & 11 N/A NR
XII1 Fuel Service Equipment
1., Fuel preparation
machine 1 1
2. General purpose
grapple I 1
XIV Reactor Vessel Service
men
1, System Line Plugs IIA N/A NR
2. Dryer & Separator
gling and RPV head
strongback 1 1
3. Drywell head lifting
rig 1 I
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AB -
ontinue
Ul N Fl N
LILCO
QUALITY
SYSTEM/ ASSURANCE SEISMIC
COMPONENT CATEGORY CATEGORY COMMENTS
XV 1In-vessel Service
Eguipment
1. Control rod grapple I I
XV1 Ref ng E nt
1. Refueling platform I 1
2. Refueling bellows,
drywell 11 N/A
3. Refueling bellows,
cavity reactor 11 N/A
4. New Fuel Inspection
Stand 11 N/A NR
XV1l Storsge Eguipment
3. New Fuel Storage Racks IIA N/A NR
2. Defective fuel
storage container I I
3. Spent fuel pool,
dryer/sep. pool,
reactor cavity 1 I
4. Spent fuel storage
racks 1 1
XVI1l Radwaste System IIA & II N/A
XIX Reactor Water Cleanup
ggltgg IIA & 11 N/A
XX Fuel Pool Cleanup Subsystem
1. Demineralizer vessel 11 N/A
2. Filters 11 N/A
3, Pumps, purification
& transfer 11 N/A
4. Piping I1 N/A
5. Valves 11 N/A
6. Tanks, backwash
storage and air
accumulator 11 N/A
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EQUIPMENT CLASSIFICATI

LILCO
QUALITY
SYSTEM/ ASSURANCE SEISMIC
COMPONENT CATEGORY CATEGORY COMMENTS
XX1 Fuel Pool Cooling Subsystem
1. Piping IIA N/A
2. Valves . 1IA N/A
XX11 Control Room Panels
1. Electrical modules IIA N/A
2. Cable IIA N/A
XXII1 Local Panels
O Electrical modules IIA /A
8o Cable 11A N/A
XXIV Offgas System IIA N/A NR
XXv Service Water System IIA & 11 N/A
XXVl Compressed Air System IIA & II N/A

XXVI1 Onsite Power Systems (USAR safety related)

a. Diesel Emergency Power

Systems IIA N/A NR(2)
b. AC Power Systems IIA N/A
c. Containment Elec~
trical Penetrations I1IA N/A NR
d. Fire Stops IIA N/A
e. DC Power Systems IIA N/A
XXVIII Primary Containment Atmosphere IIA N/A NR
Eontrok
XXIX a) Reactor Buildin
Normal ventilation 11 N/A
b) Reactor Buildin
Standby ventilation IIA N/A NR*

* Certain components such as fans and valves will remain
functional to support RENVS operations.
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EQUIPMENT CLASS!FICATION

LILCO
QUALITY
SYSTEM/ ASSURANCE SEISMIC
OMPONENT CATEGORY CATEGORY ~COMMENTS
XXx  Primary Containment Purge IIA & 11  N/A NR
XXX1 Power Conversion IIA ¢ 11 N/A NR
XXXI11 Condensate Storage and
ransier I, IIA & I1 N/A
XXXIII rqgen ort
a
1., 7TsC Bldg. 11 1
2. EOF 11 N/A NR(3)
3. 08C 11 N/A
XXIV MSIV Lolkgg! Control IIA & 11 N/A NR
XXXV  Miscellaneous
1, RBE Polar Crane 1 1
2. !EEEEEE€E'Tevol IIA N/A NR
XXXV Reactor Buildin
EIgaga'foop Eoo?;ng IIA & II N/A NR
XXXV1l Eqguipment and Floor
ain IIA & 11 N/A
XXXVIII Miscellaneous Ventilation
ystems
1, 125 Volt DC Battery
room H & V IIA N/A
2. Sc<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>