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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 Power Authority,
hereafter known as LIPA, in support of the permanently defueled
configuration of the Shoreham Nuclear Power Station as authorized
by Facility Operating License NPF-82, i.e. the SNPS Possession
Only License or POL, as transferred from the Long Island Lighting
Company (LILCO).

The description of the plant remains essentially unchanged from
the description in Section 1.1 of the SNPS !'SAR, However, many
of the sections which described systems needed to support power
operation are significantly changed or excluded from the DSAR.
The DSAR 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.

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,
structuree, components and programs ensure that there jis 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 Jater 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 of the
Shoreham reactor building. The structures are designad 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 1539, The estimated fuel heat
load will reduce to approximately 250 watts by June 1991, Figure
15.1-1 depicts the fuel heat load versus time. Based on this low

. B Rev, 4 July 1992
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heat generation rate, systems for active cooling are not
required, and only minimal capacity systems are required for pool
water makeup to handle evaporation.

The Shoreham spent fuel contains limited quantities of
radicactive materials that are available for release. As is
stated in DSAR Section 12.2, approximately 176,000 curies of
radiocactivity reside in the 560 fuel assemblies. Gaseous
activity in the fuel assemblies is primarily Krypton-85 (2 noble
gas with a 10.7 year half-life), and consists of approximately
1560 curies. The radicactive inventory estimation is based on a
two year decay from the last burnup period (completed June 7,
1987). Other sources of radicactivity 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 accidercs
identified in the USAR which are applicable to the defuel:d
plant. 1In addition, no other accident mechanisms were identified
for the plant’s defueled condition which are not bounded .»y
Chapter 15. The events analyzed in Chapter 15 are:

: i Fuel Handling Accident (Fuel Bundle Drop)
2, Radwaste Tank Rupture

The only design basis accident involving reactor fuel is a Fuel
Handling 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
released to the reactor building. This event was postulated to
conservatively bound any possible situation involving large-scal.
mechanical damage of the fuel.

The results of the Scptember 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, operaticen 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 radiclogical analysis for the worst case fuel damage scenario

1-2 Rev. 4 July 1992
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are depicted graphically in Figure 15.1.36A~1. In part.c TR C
was demonstrated that the reactor building standby ventila.aion
system operation does not provide an important filtering or
ventilation safaty function and is therefore no longer required
after fuel is . “red in the pnol.

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 safaty systems are not required to
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 Regulatory Guide 1.13,
Supporting systems are required to provide for radiation
monitoring, fuel pool makeup, fuel pool cieanup, radwaste
management, and normal builaing services. Therefore a
reclassification of safety systems is proposed based oun the
importance to safety associated with each plant system with the
plant defueled.

The DSAR assumes that the Shoreham spent fuel from the initial
core is to be stored for some interim period in the spent fuel
pool sontained 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 1 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 its 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 remain
installed. Fuel pool level'and temperature are alarmed in
the Contreol 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 regquired.
This is discussed in DSAR Chapters 4, 5 and 6.

1-3 Rev. 4 July 1992
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Two independent offsite AC power sources will be maintained
to supplv reliable electric power. 1In addition, as discussed
in Chapter 8, blackstart combustion turbines exist nearby in
the Shoreham west site to supply emerge.cy 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 Technical
Specifications to remain operable during fuel movement
(including one non-safety emergency diesel generator).

The normal veniilation system (RBNVS) provides a controlled
and monitored release capability but secondary containment
integrity is no longer reguired as discussed in the DSAR
Chapter 15 Safety Analysis.

The steam and puwer conversion systems are not reguired to be
operable or functional.

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

Radwaste 3ystems described in DSAR Chapter 11 are maintained
to provide an appropriate level of radicactive 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)
c) Compressed Air (DSAR Chapcer 10)

d) HVAC Systems (DSAR Chapter 9)

DSAR addresses the following major pregrams:

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

Conduct of operations and the LIPA 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
DSAR Chapter 17.
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4. The Fire Protection Program is maintained as described in
DSAR Section 9.5.1 and the FHAR. With respect to overall
nuclear safety, the primary focus of the Fire Protection
Program is shifted from the protection of plant safe shutdown
capability to the safety of stored irradiated fuel.

5. An offsite Radioclogical Environmental Monitoring Program
(REMP) is maintained #s described ... USAR Section 11.6.

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

7. A LIPA Defueled Emergency Preparedness Plan is submitted
separately to the NRC, adapted from the LILCO plan previously
reviewed and approved by the NRC for the defueled
configuration of SNPS.

8. A Shoreham Decommissioning Plan was submitted separately to
the NRC and is incorporated by reference in this DSAR. See
Section 1.2 for additional information.

1.2 GENERAL PLANT DESCRIPTION

This section of the USAR is historically descriptive but the
specifics of general and design criteria and modes of operation
are generally no longer applicaple to the defueled plant. Design
and operating information will be found in other sectiors of the
DSAR e.qg., Table 3.2-~1,

Refer to the USAR for information on this subject. However, the
systems which will remain operable for an uxtended time period
in the defueled condition are listed in Table 1.2~-1 of the DSAR.
All other systems will be either fuactional or non-operable.

The following definitions apply:

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

2. Functional - Essential support system(s) nut required pe.
Technical Specifications but necessary for minimal plant
functions, habitability, and maintenance.

3. Nonoperable - “hose systems not normally operated in the
defueled mode. These systems will be in the deenergized
state. All systems will be maintained corsistent with the
Decommiseioning Rule (no action will be taken which will
affect the methods or options available for decommissioning
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The Shorehan Decommissioning Plan submitted on Decenbar 29, 1950
as arended by letters BNRC~1832 (8/26/9%1), LENRC~1855 (10/16/9%91),
LENRC~1859 (11/27/91) and LSNRC 1874 (1¢/6/%1) contains a
detailed descuription of the plan for the decommissioning (i.e.
decontamination and dismantlement) of Shoreham’s radiocactive
systems and structures. The Shorehanm Decommissioning Plan as

am-nded, is hereby incorporated by reference upon its approval by
th C.

Where information on systems or structures appears in both the
DSAR and the OP, the information in the DP must be “onsidered
governing. For example, the DP states .hat the following systems
and structures are contaminated or act. vated and must be
decommissioned:

Systens

Controcl Rod Drive

Process Bampling

Core Spray

Residual Heat Ramoval

Reactor Water Cleanup

Ligquid Radwaste

Fuel Pool Ceoling and Cleanup
Condensate Demineralizer
Reactor Recirculation

Structures

Primary Containment

Equipment /Floor Drains and

Drver and Separator Storage

Rsactor Head Cavity

Spent Fuel Storage Racks

spent Fuel Storage Pool

Radwaste Laydown Area

Reactor Pressure Vessel and Internals

The DSAR, however, also contains descripticas of thase systems
and structures which do not address how they will be affected by
decommicssivning. The descriptions of the above systems and
structures in the DSAR are, therefore, historical only and are
superseded by the information in the DP.
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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 2ND CONTRACTORS

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

1.5 REQUIREMENTS FOR FURTHER TECHNICAL INFORMATION

The description contained under this heading in the latest
re.ision of the Shoreham USAR remains unchanged. Refer to the
USAR for information on this subject. However, the status of
systems which will remain operable for an extended time period

the defueled condition is described in Table 1.2-1 of the DSAR.

The systems described in this section are not required for the
defualed 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 f - information on this subject.

1.7 SYMBOLS USED IN ENGINEERING DRAWINGS

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.

in
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CHAPTER 2

SITE CHARACTERISTICS

2.1 GEOGRAPHY AND DEMOGRAFPHY

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, TRANSPCRTATION AND MILITARY FACILITIES

The description contained 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 Operaticnal Program applies
to DSAR. Refer to USAR for other information on this subject.

2.3.3.2 QOperational 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 close to SNPS to provide representative observations
of released gaseous effluents, but far encugh 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. In 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 e‘ther manufactured or supplied by
Climatronice Corporation, Hauppauge, New York. The specifica-
tions 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
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. 33 and 150 ft. levels. Temperature sensors in shielded
aspirators are oriented in a northerly direction to limit the
influence of solar inscolation. A motor and fan draw a constant
flov of air at ambient conditions over the sensor to ensure
accurate measurements.

Observations 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
project the dispersion of plant gaseous effluents based on
Gaussian model and are included in required periodic reports.

To ensure the operability of the system, semi-annual calibrations
are performed by a qualified vendor, and channel checks are
performed by the operators on shift using qualitative assessnment
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 monitors 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 semi-annual basis with
replacement sensors which have been calibrated in the laboratory
of a qualified vendor. Vendor personnel perform the sensor
substitutions under the direction of LIPA personnel. LIPA/LILCO
technicians perform normal maintenance and inspection on
instrumentation at the tower. Calibration and maintenance
procedures have been developed for field testing and maintenance
of each meteorological channel at the Shoreham site.

Spare sensors and auxiliary equipment are available for
replacement of any malfunctioning components of the system. In
the event that a Technical Specification meteorclogical tower
instrument is damaged, causing one Or more monitoring
instrumentation channels to be 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 latest

revision of Shoreham USAR remains unchanged with the exception of
Subsections 2.4.8.1 and 2.4.11.5:
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2.4.8.1 Canals

The USAR reguires that the Intake Canal bottom be monitored on a
yearly basis, and dredging carried out when the results of the
annual monitoring ind.cate cumulative sediment deposition has
exceeded one (1) foot. This one (1) foot maximum sed<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>