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Parsippany, New Jersey 07054
201 263-6500

TELEX 136-482

Writer's Direct Dial Numbper

May 7, 1981

Mr. W. Paulson
U. S. Nuclear Regulatory Commission
Washington, D. C.

Dear Mr. Paulson:

Subject: Oyster Creek Nuclear Generating Station,
Systematic Evaluation Program, Docket No. 50-219-1

Jersey Central Power § Light Company (JCPSL) letter, dated
February 4, 1981, to the U. S. Nuclear Regulatory Commission (NRC)
advised that JCPEL will undertake to prepare approximately 20 SEP
draft Topic Assessments by June, 1981. In accordance with that
commitment, we are transmitting herewith for your review the
following draft Topic Assessments:

A. Des;ggﬁBasis Event Evaluations

Topic XV-1, "Decrease in Feedwater Temperature, Increase in
Feedwater Flow, Increase in Steam Flow and Inadvertent
Opening in a Steam Generator Relief or Safety Valvel

Topic XV-3, "Loss cf External Load, Turbine Trip, Loss of
Condenser Vacuum, Closure of Main Steam Iscolation Valve
(BWR), and Steam Pressure Regulatory Failure (Closed).”

Topic XV-4, "Loss of Non-Emergency A-C Power to the Station
Auxiliaries."

Topic XV-5, "Lost of Normal Feedwater Flow."

Topic XV-9, "Startup of an Inactive Loop or Recirculaticn
Loop at an Incorrect Temperature, and Flow Controller
Malfunction Causing an Increase in BWR Core Flow Rate."

o”
Topic XV-20, "Radiological Consequences of a Fuel-handling ‘& {ﬂ i
Accident."
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Topic XV-11, "Inadvertent Loading and Operation of a Fuel
Assembly in an Improper Position (BWR)."

Topic XV-13, "Spectrum of Rod Drop Accidents (BWR)."

Topic XV-14, "Inadvertent Operation of ECCS and Chemical
and Volume Control System Malfunction that Increases
Reactor Coolant Inventory."

Topic XV-15, "Inadvertent Opening of a PWR Pressurizer
Safety/Relief Valve or a BWR Safety/Relief Valve."

Topic XV-18, "Radiological Consequences of Main Steam Line
Failure Outside Containment (BWR)."

Topic ¥V-19, "Loss of Coolant Accidents Resulting from
Spectrum of Postulated Piping Breaks within the Reactor
Coolant Pressire Boundary."

Topic XV-24, "Loss of All AC Power."

Seismology and Geology Evaluations

Topic II-4. 'Tectonic Province."

Topic 1I-4.B, "Proximity of Capable Tectonic Structures in
Plant Vicinity."

Topic II-4.C, "Historical Seismicity Within 200 Miles of
Plant."

Site Hazard Evaluations

Topics II-3.A, II-3.B and II-3.B.1, "Hydrologic Description,
Flooding Potential and Ability to Cope with the Design Basis
Flood."

Topic I1I-3.C, "Safety-Related Water Supply (Ultimate Heat
Sink (UHS))."

Topic III-2, "Wind and Tornado Loadings."”
Topic III-3.A, "Effects of High Water Level on Structures.”
Topic III-4.D, "Site Proximity Missiles (Including Aircraft).”

Topic II1-1.A, "Exclusion Area Authority and Control."



Topic II.1.B, "Population Distribution.”

Topic I1.1.C, "Potential Hazards or Changes in Potential
Hazards Due to Transportation, Insticutional, Industrial,
and Military Facilities."

We will be pleased to meet with you to discuss these draft
assessments if you desire.

Sincerely,

k7,

Ivan R. Finfrogk, J
Vice Preside
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Croup II Events

Loss of External Load (Topic XV-17)
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Loss of Feedwater Flow (Topic iV-3)
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Group III Events

Steam Line Break Inside Containment (Topic XV-2)
Steam Line Break Qutside Concaiment (Topic XV-2)
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Group 1V Events
Loss of AC Power to Statlon Auxiliaries (Topic XV-4)
Loss of all AC Power (Topic XV-24)
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Croup V Events

Loss of Forced Coolant Flow (Topic XV-7)
Primary Pump Roter Sefzure (Topic XV-7)
Primary Pump Shaft Pceak (Topic XV-7) (LATER)

Croup VI Events

Uncontrollced Rod Assemily Withdrawal at Power (Topic XV-13)
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Group VII Events

Spectrum of Loss of Coolant Accidents (Topix XV-19)
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9.0
9-‘
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Croup VIII Events
Radiolougical Consequences of Fuel Handlling Accident

Group IX Events i )
Inadvertent Opening of BWR Safety/Rellcf Valve (Toplx XV-15)

Croup X Events
Invertent operation of FCCS or CVCS malfunction that causcs
an increase in coolant inventory (Topic XV-14)

Group XI Events
Fuel ‘.oading Error (Topic XV-11)
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DESIGN BASIS EVENT EVALUATION

Introduction

The safety philosophy used in the design of reactor plants
has traditionally been based on the concept of "defense-in-
depth." The approach begins with a conservative design,
using components of high quality. Redundant and diverse
systems are used to ensure that a single failure will not
prevent system functions. The reactor systems are designed
to prevent unforeseen occurrences, and to mitigate the

consequences of such events should they happen.

One important means of protecting the public from exposure
to the radiocactive products produced by nuclear fission in
the fuel is by providing multiple barriers between the fuel
and the public. The three main layers of defense are the
physical barriers of the reactor fuel clad, the reacto:
coolant system pressure boundary, and the rea~tcr contain-

ment building.

System disturbances and malfunctions or equipment failures
can occur during plant operation and challenge the
integrity of the three barriers. These are analyzed to
determine the capability of the plant design and installed

plant systems to prevent breaching these barriers.



The American Nuclear Society has classified plant

conditions into four categories in accordance with antici-
pated frequency of occurrence and potential radiological
consequences to the public. 1In general, this classifica-
tion is also followed in the NRC Standard Review Plan
Chapter 15 review procedure for plant accidents and transi-

ents. The fcur categyories are:

Condition I: Normal operation and operational transients
Condition II: Faults of moderate frequency

Condition III: 1Infrequent faults

Condition 1IV: Limiting faults

The basic principle applied in relating design requirements
to each of the ccnditions is that the most probable occur-
rences should yield the least radiological risk to the
public, and those extreme situations having the potential
for the yreatest risk to tne public shall be those least
likely to occur. The impact of various single failures on

the course of an accident or transient is also considered,

For a new plant under review for an cperating license, the
approach outlined in Regulatory Guide 1.70, "Standard
Format and Content of Safety Analysis Reports for Nuclear

Power Plant," Chapter 15 is used to:

1. Ensure that a sufficiently broad spectrum of initiating

events has been considered,
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2.+ Categorize the initiating events by type and expected
frequency of occurrences so that only'the limiting
cases in each group need to be quantitatively analyzed,

and

3. Permit the consistent application of specific accept-

ance criteria for each postulated initiating event,

To accomplish these goals, a number of disturbances of
process variables and malfunctions or failures of equipment
should be postulated. Each postulated initiating event

falls into one of the following categories:

1. 1Increase in heat removal by the secondary system

(turbine plant)

2. Decrease in heat removal by the secondary system

(turbine plant)
3. Decrease in reactor cooclant system flow rate
4. Reactivity and power distribution anomalies
8. Increase in reactor coolant inventory
6. Decrease in reactor coolant inventory
7. Radioactive release from a subsystem or component

One of the items of information that is considered for each
initiating event relates to its expected frequency of

occurrence., Each initiating event within the seven major'
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categories (see previous list) is assigned to one of the

following frequency groups:

1. Incidents of moderate frequency
2. Infrequent incidents
3. Limiting faults

The initiating events for each combination of category and
frequency group are evaluated to identify the events that
are limiting. The intent is to reduce the number of ini-
tiating events that need to be quantitatively analyzed.
That is, not every postulated initiating event needs to be
completely analyzed. In some cases, a qualitative compari-
son of similar initiating events is made to identify the
specific initiating event that leads to the most limiting
consequences. Only that initiating event is analyzed fn

detail.

This approach is used in the reevaluation of accidents and
transients for the Systematic Evaluation Program (SEP)
facilities., The accident and transient analyses for the
Oyster Creek plant are discussed and evaluated in the
following subsections. In accordance with the SEP review
method, the evaluation includes an assessment of the
expected system response and the abilit} of the plant to
adequately mitigate the event. The current regulatory
criteria used in the accident and transient evaluations are

those found in Chapter 15 of the Standard Review Plan.
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Thg sections which follow present a history of DBE
evaluations from the.initial plant FDSAR to present, a
description of the various computer codes and analytical
models used, and individual assessments of the various
DBEs. A complete list of applicable references is also
included. The assessments included cover SEP Topics XV-1,
-3, -4, -5, -7, -9, -11, -13, -14, -15, -18, -19 and -24.
Although specifically applicable only to PWRs, available
information covering topics XV-2 and XV-6 is also
provided. (Assessments of SEP Topics XV-16 and XV-20 will

be covered in a separate report.)
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DBE Documentation History

The Oyster Creck FSAR (Reference 1) was Issued in January 1967. The
submittal was prepared by the licensee, Jerscey Central Power and Light
Company, and the vendor, Ceneral Electele. Most translents and accidents

were analyzed in this report at a power level of 1600 Mit.

During 1970, additional analyses werc provided at power levels of 1690
MWt and 1930 MJt. These results were transmitted In Refercnces 3 and &

to support power upratings.

Starting in 1974, for cycle 5 operat’sns, the core was reloaded with
Exxon fuel. Exxon submitted topical reports on their methods (Refercnce
6), comparisons to CE results (Reference 8), and their calculations for
7 X 7 (Refercnce 9) and 8 x 8 fuel (Reference 11). Analysis of the rod
vithdrawal event is in Reference 10.. For these submittals, analyses at

1930 Mit were performed. These reports were submitted with the cycle b

reload report (Reference 7).

The result of these analyses was the MCUFR for cach event, calculated
with the XN-1 correlation. In 1975, the XN-2 correlation was develepel,
which includes the Tong factor to handle nonuniform ax.al power distri-

bution effects.

During operation, the MCPR is of more !ntercst, since this glves the
power margin, and the MCPR is mor? rcadily determined using the on line
computer {rom the existing operating conditions. In Reference 12, MCHFR

results with XN-2 were presented for limiting cvents. Technical




Specifications were altered so that an MCPR of 1.40 (as determined

from the MCHFR) was assured for any transient. This necessitated a

power 1imit of 1820 MWt. The staff evaluation In Reference 16 approved

the use of ar MCPR of 1.4 and thesc supporting analyses.

Later in 1975, additional analyses were doue (Rctc;cnce 14) to

directly calcula.c MCPR so that the full power rating of 1930 Mit could
be sufportcd. Limiting events (rod withdrawal, turbine trip, w/>
bypuss, 5 pump trip, and slow loss of feedwater heating) were asscessed,
Additfonal test data obtained also allowed operation with a MCPR of 1.32
(7 x7) or 1.34 (8 x 8). These values provide a 954/95% convidence .uat

fuel rods will not experience boiling travsition.

The staff evaluation of this analysis is presented in Reference 2!. This

SER accepted use of the XN-2 correlatien to calculate MCPR, and use of

the NCPR's given above as the design limits.

These results form the relerence analyses slnee telods atter cycle 6

(1976) were conducted under the provisions of 10 CFR 50.59.

LLOCA Analysis

The original LOCA analysis was presented in Chapter XIIT of the FSAR. This

analysis considered large double-cended reclreulation line breaks.

Later review determined that, since Oyster Creck does not have a high pressure
coolant injecction system, small breaks may be morc limiting. The effects of
the emergency condensers, auto-teliel system and core spary systoms were in-
cluded, as well as the control rod drive pumps and the feedwaser pumps (iF

offslte power is available).




Starting in 1974, Exxon supplied analyses to support thelr reloas luel.
Modificatlons to the models were required, however, to conform to Appendix K.
No credit is taken for some systems such as the CRD pumps which are not

safety-grade,

In 1975, documentation of the Exxon WREM-Based NJP-BWR FCCS Evaluation Model
was submitted (Reference 17). This m 1ol was used to determine LOCA perfor-
mance for Oyster Creck. Staff evaluation of the ¢valuation model is shown in
Reference 18, The model was found te Ye in conformacne with the requircments

of Appendix ¥.

Calculations for Exxon fuel types were donc, late in 1975 and early in 1976,
to show conflormance withle CFR 50.46. These analyses in References 19 and
20 usced the approved models. Two input parameter changes, use of less than
design limit LHCR's and use of 10U% of the spray cocfficients for 8 X 8 fuel

were approved by the staff in Reference 21.

.

The spray coefficicnts assumed in the Oyster Creck analyses are bLased on the
minimun spray flow provided to any assembly by spray distributed froa a single
spray system. However, the minimum flow per assembly may be ceduced duc to a
narrowling of the cone angle at the spray nozzles. Thi. effect could result
in reduced spray coefficlents for BWRs if the minimum spray flow per assembly
falls below the minimum value previously assumed. tiowever, Oyster Creek has
modificd their spray systems such that no single fatlure could preclude

operation of eitier spray system.



The Exxon analysis discussed above uscd as input results [rom NSSS vendor

blowdown aBalysi: and then Exxon heatup results. Exxon later submitted a

model which included both bBlowdown ausd heatup ealenlutfons in reference 22.

The NRC accepted this topical report {or refereace to plant appllcatlions

in reference 23. .

Analysic for Oyster Creek using this model was submitted in refercnce 24.
The results from this report ure the reference analysis for LOCA for the

Oyster Crcek plant.




Codes and Modeis

Analyses in the FSAR were done with GF plant transient codes. For the
limiting cvents, which are reanalyzed {or reloads, the Exxon plant transient

code PTS-BWR/MOD 002 f?.feronce 6) was used.

The PTSBWR2 digital computer code is used to asscss transient performance
of non-jet pump BWR's. The codes utillze the basic transient fluid con-
servation equations for mass, energy and one-dimensional momentum. A point
kinetics rcactivity model is used with fecdback from Doppler, voiding and
control rods. Axial weighting factors on power or feedback can be used.
The program calculates fluid conditions, such as quality, pressure and flow
as well as heat flux, power and reactivity., Control functions such as
reactor scram, relief and safrty valve flow, isolation valve closure, water
level controller and steam pressure reguletor can be meldeled. The code was
latter modified to include an isolation condenser model for the analysis of

the loss of feedwater transient (r~ference 26).

As discussed in Section B, this code calculates the MCPR during the event.
The transient analyses were perforred with the following inftial conditious

and assumptions unless otherwise specificd In the Individual DBE section:

1930 Mdr = 100% power

End of cycle void coefficient for hecatups

Beginning of cycle voild coefficient for cold water addition events
25% uncertainty factor on vold ¢ {ficlent

1035 psig recactor pressure

bounding scram reactivity curve




The analyses assume an fnitfal power level of 100Z (1930Mdt). The Standard
Review Plan requires use of.a 2% power measurcment uncertainty. This devis
atfon is being assessed by the NRC on a generlc basis for all BWR/2's and

BWR/3's, but an implementatiun position has not been estab!ished.

As required Ly Appendix K, the T0CA analysis assumes an inltial power of

102%.

The LOCA codes are discussed in Section B and Section 7.1.



D. DBE Performance

1.0  Croup I Events

These moderate frequency events favolve cither an Increase in heat

removal by the secondary system or an increase in core flow.

1.1 Decrease in T Jwater Temperature (Topic XV-1)

A decrease in feedwater temperature can result from a fallure of 2
feedwater heater. The analysis assumes an inutantancous loss of all

feedvater heating with the temperature dropping to 135°7.

The enthalpy reduction results in a power increase due to the negative
void coefficient. An overpower trip occurs. Pressure does not increase

due to continued turbine demand gntil the reactor trip.

A second case was also considered, a;ilou loss of heating resulting
from a turbine trip. This event was found to be essentially the same
as a turbine trip, since the puwer and pressure transicut (due to the
turbine trip) is ovver before the cclder water reaches the core (delay
time for water to reach the bottom of the downcomer). Tihese results
as vell as those for the instantancous loss are given References 9,

11 and 15.

A slow loss of heating not accompanied by a turbirc trip causes 3 more gracys)
decrecase in fcedwater enthalpy, with the temperature drepping from 313°F te
100°F in 60 seconds. This slow loss is more severe in terms of MCPR reduction
because the peak heat flux is higher. The complate loss of feedwater heating
results in a quick neutron flux increasce and thus an overpownr Lrip is reached

sooner. If a trip did not occur, the heater loss would be a mere severe event.
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The sequence of events for these events s sbmmari:cd Lelow,
/

N .

Slow loss, with turbine trip

Time (sec) Event

0 turbine trip, tertiary heaters lost
1 overpower reactor trip
1+ bypass valve opens

Slow loss, without turbine trip

Time (sec) Event
0
30

W heaters lost

APRM overpower trip

Instantancous Ldss

Time gsecg Event
0

loss of W heating

5 colder watcr reaches the core
9.5 overpower trip
Following the sﬁram, the plant 1s in a condition from which a safe

shutdown can be achieved.

Operator procedur> in the event onc or more heaters are lost is to
reduce veactor pewer by control rod inscrtion. Fallure to do so

would make an overpower reactor trip vccur sooner than it might

otherwise.



1.2

INCREASE IN FEEDWATER FLOW (TOPIC XV-1) el
An increase in feedwater flow can result from a malfunction of the
feedwater controller. Power increases in response to void reduction
reactivity.

The analyzed events are initiated from approximately 53% powes, 42%
flow, since these conditions permit the largest increase in flow, and
thus feed/steam mismatch.

The trarsient is terminated by the high water level turbine txip in
8 seconds. Scram occurs during closure of the turbine stop valves.
The bypass valves automatically opens due to the increasing reactor
perssure.

This event has been assessed by Exxon in References 9 and ll.

The generic reload topical report for GE BWR's considered the feed-
water controller failure to maximum demand as a potentially limiting
transient. The event is assumed to be initiated from full power, and
proceeds until the high level turbine trip produces a rzactor scram.
The event can be thermally limiting since the turbine trip occurs from
an elevated power level. The bypass is assumed to function normally.
The increase in feed flow from fu!l power has ot been analyzed for
Oyster creek. However, based on cwparisons from other BWR's, results
of this analysis are not expected *0 require changes to a setpoint or
the initial MCPR.



1.3

Inercase in Steam Flow (Topic Xv-1)

An increase In stcam flow can occur due to a pressure regulator mal-
funczion. The increase heat removal ceuses reactor cooldowm, pressurc
desrease and vold fermatlon. Neutron flux decreases via the vold re-

activity feedback. =

Transients were considered from three power levels, 1860 MWt, 960 MWt
and.hot standby. In each case, the turbine contrsl valves are opened
to 110% of full rated. A mechanical stop prevents {urther valve

opening.

The hot standby event has the fastest depres-urization rate, as would

be expected.

The decrease in pressure would result in MSLV closure (825 psig). A
reactor scram is “nitiated by low rcactor water level. The MSIV

closure would also trip the reactor upon their reaching, 107 ciosed. -
i 1

Pressure regusltor malfunctions are considered in Section VII-8 of the
FSAR (Refercnce 1) arA Amendment 14 (Reference 2). Since there are
only ainor consequences compared to other possible transients, no re-

analysis was performed for later cycles.



1.4

STARTUP Of AN IDLE IOOP (79PIC XV-9)
The startup of an idle loop could result in a ~old water addition

to the oore, which could cause a power increase through woid collapse.

Oyster Creek is a non-jet pump plant with five recirculation loops,
each with isolation valves. Procedures ar.l interlocks on pump
starting and valve opening effectively prevent such a transient.
Multiple failures are required for a severe idle loop startup event

to occur.

Procedires require that the loop discharge valve be closed and the
suction valve open before the punp is started (a small bypass lire
prevents dead-heading the pump). After the pump is running (at 30%),
the operator can open the discharge valve. When it is fully open
the pump can be placed in automatic speed control.

Normallv a loop will not be isolated when its purp is shut down so
that reverse flow via the bypass valve will keep th» loop hot. A4
50°F differential requires reactor shutdown to restart the purp.

However, an analysis of this event has been performed by Exxon at
1930 MAt in reference 25. The following assumptions are made:
1) Water in the isolated loop is 100°F.
2) The suction and bypass valves are opened at the same time.
3) Coircident with valve opening, the pump is started and quickly
brought up to speed.



4) The dischargé valve is opened as soon as the pump is isolated.

$) 100% power and 100% {low from 4 running pumps.

6) 3Scram sctting is at !16X power.

Cases were also assessed from reduced power and flow conditiens, The

full power case was the most scvere., The results show that a high flux

scram occurs 7 scconds after the cold water reaches core. The MCPR

limit is not violated.



!.s

Flow Controller Malfunction Causing Tncrease in DWR Core Flow Ragg(?opic Xv-¢

A';alfunctlun of the speed controller can cause the sccop tube positioner
to move at its maximum speed in the Jdircctica oi iucreasing pump flow,
a 10%/sec increase. A malfunctfon of the master flow controller is

less severe since it has its own rate limit winlch 4s lecs than that of.

individ .al scoop positioner.

The transient is initiaced from 52% f{low, 67.5% power, to allow the
maximum possible frcrease in {low. Neutron flux Increases due to the
void coefficicnz. Heat flux does not incrcase above the steady-state
value due to thermal lag. Power and flow re-estahlish themselves at

a new equilibrium value.

The consequences of this event are rclatively mild, and resemble

normal load followed by flow contiol. Ne thermal limits are approached.

This event was assesscd in the FSAR, as weli as in References 9 and

11 by Exxon.



1.6

-~

Main Sieam Line Isolation Valve Closure (Topic XV-3)

Inadvertent closure of the main steam line isolation valves can result
in vessel overpressurization and loss of the steam removal path through
the steam line to the turbine. Alternate paths are” needed for heat

removal.

The relief valves located upstream of the MSIV's open automatically on
high pressure after 4 seconds to relieve the pressure transient. Re-
actor scram ccceurs on 10% closutre of the fsolation valves at €.3
seconds intou the vvent. For long-term cooling the relief valves and

isolation condensers are adequate for removing decay heat.

For a conservative analysis of the pressure, the fostest closure time
(3 seconds) is assumed, and no credit is taken for heat removal by

the isolation condensers. The safety valve Jift setpoint {s not reached.

This event was analyzed by Exxen in references 9 and 11, The results
showed that the pressure consequences were less severe than those pre-
dicted by the turbine trip without bypass cvent (The reliefl valve sizing

transient).

BWR's covered by the GE Ceneric Reload Methodology assess MSIV closure
with reactor trip duc to the high flux scram as the liwiting overpressure
event. This sequence of cvents gencrally results in a higher pressure
than a turbine trip or load rejection with oypass failure (with scram

on closure of turbinestop valves or control valves). Oyster Creek




analyzes an even more scverc cvent to assess the adequacy of safety

valve sizing. The turbine stop valve closes, no scram ls assumed to
occur, and the relief valves, bypass valves and isolation valves on
the isolation condenscrs are all assumed to fall., The safety valves

are able to maintain pressure below 1375 psig (119% of rezctor vessel \

design pressure).




2.0

2.1

2.2

GROUP 11 RESULTS

The moderate frequency events in group 11 are chdracterized by a

decrease in heat removal by the sccondary system.

Loss of Load (Topic XV-3) 4

Upon loss of electrical load, the turbine generator overspeeds,
causing a raptd closure of the turbiuc control valves. Reactor trip
occurs on sensing the load rejection (acceleration relay on the
'turbine control valve system). The bypass automatically accepts the

steam load when the turbine is Isolated.

The loss of load transient behaves similarly to 2 turbine trip ovent.
However, since the stcam flow to the turb’ne is initially reduced by
action of the throttle valve rather than sudden closure cf the stop
valve, the pressure and power transients are milder. The isolation
condenser is not actuated since the pressure increase does not last

as long as the 15 seconds actuation delay.

Thus, this event is bounded by the turbine trip, aud is not analyzed

separately.

Turbine Trip (Topiec XV-3)

A turbine trip can result from a variety of malfunctions of the turbine
generator such as overspeed, or from inadvertent closure of the turtine
stop valves. The sudden loss of the reactor heat sink leads to pres-

surization aud heatup of the reactor.



Protcition is aflforeded by a reactor scrim upon 107 closure of the
iurbine stop valves. The d;rmal path of heat removal wonld be through
th bypass valve to the maln condenser. Use of this method requires
offsite power to cool the condenser. For a conscrvative calculation,
bypass fallure 1s assumed, and alternative heat removal means are

used, such as the relief valves and isolution condenser. These sytems

do not require AC power.
Exxon analyzes three turbine trip events (references 9 and 11).

The turbine trip from full power with scram on closure of the turbine
stop valves and operation of the bypass valves. Pressure remains well

below the lowest safety valve lift set point.

The turbine trip from full power with failure of the bypass valves
(relief valve sizing transient). Scram occurs on closute of the
turbine stop valves. The relief valves are adequate to keep pressure

below the lowest safety valve lift =e¢t point.

The turbine trip from full power with combined failure of bypass,
isolation condensers and relief valves is used to size the safety
valves. No reactor scram is assumed to occur. The safety valves

are adequate to_keep pressure below 110% of the design limit.

The sequence of events is summarized below for a turbine trip, bypass

failure, reactor scram or 10% turbine stop valve closure:



Time (sec) Event .

-

0 turbine trip

0+ ;eactor trip :
1.5 relief valve opens
9.0 relief valve closes I

For the safety vaiv: sizing cvent, the scquence is as follows:

Tine gsecz Fventl

0 turbine trip
0.5 neutron flux peak
2+ heat flux peak
2.0 safety valves have opened and reduced
pressure

The Exxon analysis showed that thé turbine trip with bypass
failure was the worst uvv{prossurixntinn cvent challenging the
relief valves. The rcllc; valve capacity {5 sulflcient to prevent
the safety valves from 1ifting even if the bypass is neglected.

As discussed previously the pressure rise due to a turbine trip
without scram or relief valves can be accommodated by the safoty

valves.

Single failure ol pressure relieving devices are considered in the

analysis.

Operator actlon in response to a turbine trip would be to verify
automatic plant responses, such as rcactor trip, bus transfer and re-

1icf valve operation and then procced with normal plant cooldown using

et man Tagly
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2.4

the isolsztion condensers and rel’ef valves {f the main condenser is un-~

dvailable or if the bypass falls.

-

Loss of Condenser Vacuum (Topic XV-3)

A loss of condenser vacuum results ia a loss of the ma!n heat sink for
the rcactor. A turbine trip ocenrs at 20" g, snd a reactor scram at 22"
Hg. This event behaves similarly to a turbine trip with bypass failure,
since the bypass to the cundenser i5 automatically blocked upon re-
ceiving the loss of vacuum. Relief valves and the isolation condenser

are used to remove decay heat.

Turbine Pressure Rogulator Failure (Topic XV-3)

A steam pressure regulator failure in the dircction of decreasing flow
is mitigated by the actions of the backup regulator. As pressure in-
creases, the backup regulator will'take over to control reactor pressure.

This event induces a very mild transient on the plant.



DRAFT:

2.5

3/5/81

.~

LOSS OF NORMAL FEEDWATER FLOW (Topic XV-3)

A loss of feedwater flow could occur from pump failures, fcedwater
controller fallures or operator error. Loss of fcedwater results
in a reduction of vessel inventory which causes wager level to drop.
The level drop is terminated by isolatfon of the steam system.

Reactor protection is provided by trips on low and low low water

levels.

The Exxon analysis for the loss of feedwater transient was submitted
in reference 26. The analysis conservatively assumed full power

and an initial water level one foot below normal operating level.
The transient is more severe from high power conditions because the
rate of reactor vessel decrease is greatest and the amount of stored
heat to be dissipated is highest. Having the water level one foot
below operating conditions minimizes the initial system coolant

inventory. All automatic actions are assumed to occur.

The sequence of events is:

TIME (Sec) EVENT
0 " Loss of Feedwater occurs
3.5 Feedwater flow decreases to zero
4.5 Reactor Water Level reaches low level

setpoint and itc¢actor scram occurs



TIME (SEC)  EVENT

. 15.0 Reactor water level reaches low-low level
'sctpolnt and the following events occur

) Main Steam Isolation valves (MSIVs)
begin closing (10 second closing
time).

2. Main recirculation pumps trip.

3. Isolation condenser return alves
signaled to o;;n

4. Core spray pumps are signaled to start

35.0 Minimum downcusicr water level of 5.36 feet

above the “op of the active fuel is recachedl.

After MSIV closure, the isolation coundenter system initiates system
depressurization. The maximuin dome pressure during the transieac is
1047 psia, below the setpoint ef the reliet valves (1065 psia). Tue

minimum cricical power ratio docs not decrease below its initial

steady statec value.

Beyond the first 125 seconds of the transient analyzed above, the
sequence is straightforward. The limitced amount of {nventory makeup
available from the control rod drive flow is not expected to raise
downcomer level at a sufficient rate to clear the low-low level indi-
cation. Since the various safety systems have been actuated at this

level, no credit 1s taken for operator intcrvention.



The system will continue to depressurize until core spray flow is
1nEroduccd to the vessel at approximately 2§S pilg. The water level

in the core at this point has been caleulated to exceed the low-low-
low level setpoint (4'8" above the active fucl). This level estimation
is based upon fully collapsed level of the fluid mass at saturation

conditions. Following initiation of core spray the level will re-

cover and the event terminated.

The corrective functions for this event are automatic. The operator
performs a monitoring function to verifly the automatic actions and
attempi: to restore feedwater {low. 7The operator will manually eycle
the isolation condenser operation to maintain a vessel conldown rate
of less than 100°F/heur when reactor level and pressure are under

control.

The LOF had been previously analyzed without taking credit for the
cooling anddeprcssur1zatioﬂcfrocts of the isolation condenser,
references 8, 9, and 11. lu these analyses the ellef valves lifted,
Calculations g low that the core remains well covered after reachlig
equilibriun at a pressure below the relief valve set peint. Hence
failure of the isolation condensers, which would be the normal method

of cooling, has been analyzed.

Only a complete loss of feedwater fncident is analyzed, since other
transients such as a trip and restart of a feedwaler pump are luss
severe. The consequences of this cvent Jo not resgl: in any temper-
ature or pressure transicnt in excess of the criteria for which fuel,

pressure or containment are desligned.
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On ?IZ/79, at 98 percent power, a pressure spike on reactor high pres-
sure scram switches caused a reactor scram. A complete loss of feed-
water led to decreaslng recactor water level., An operator manually
infitiated MXIV closure and isolation condenscr operation was initiated.
However, because of closed recirculation line dlsch;rge valves on all
five loops, reactor triple low water level was reached at about three
minutes. Reactor level was recovered vhen a feedwater pump and a re-
circulation pump were restarted at about 40 minutes. This event is
described in reference 27. As a result of this event administrative
controls were establishcd to insure that at least two discharge valves

on recirculation lines are cpen to insure adequate communication between

downcomer and core regions.

Feedwiter Svstem Pipe Break (Topic XV-A)

These line breaks are considered as a subscet oif the ;ecirculation line

breaks in section 7.1.




3.0

3.1

GROUP_1I1 EVENTS

G}oup 111 events are infrequent or limiting events with a low pro-

pability of occurrence. These events are due to steam system piping

failures.

Steam Linc Break Inside the Drvwell (Topic XV-2)

These line breaks are considered as a subset of the recirculation

line breaks in secticn 7.1.

Steam Line Break Outside the Dryvwell (Topic XV-2)

A steam line break results in a sharp increase in steam flow and
system dcpressurization. The flow limitcrs in the maia steam line

limit the blowdown rate to 200% of rated steam f{low.

The turbine admission valves are clesed by the controller in response
to the decreasing steam pressure. The maln steam isolation valves

begin to clese within 0.5 scc in response to high steam flow or high
pipe tunncl temperature. The maximum 10 second valve clesure tinme is

considered.

A rcactor scram cccurs upon 10% closure of the MSIV's, with low water

level trip as a backup means of protection.

Closure of the MSIV's halts the blowdown. The analysis shows that the

core renains covered, even assuming no makoup flow from feedwater or
control rod drive systems. Further, the amount of fucl damage prior

to isolation i{s small so that the radiological consecquences arc minimal.
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This event is analyzed in the FSAR and the radiologlcal effects were
later scaled up to 1930 Mwt. Since the plant respouse to a break
outside the drywell is not sensitive r>load fuel characteristics,

the analysis is considered acceptable for reloads.

Radiolopical Consequences of a Steam Line prenk Outside Contalnment (Topic XV-
The radiologiral consequences for this event were calculated using the
eriteria of regulatory guide 1.5 in reference 29. The calculation used

the limit for primary coolant activity conceatratiovns and the maximum

closing time for main steam isolation valves as specified in the

technical specifications. The results of that calculation are listoed

below:

Site Boundary (414m)

(2 hours)

Whole Body i 0.17 Rem

Thyroid - 13.6 Renm
Low Population Distance (3,218m)

(30 days)

Whole Body 0.027 Rem

Thyroid 2.18 Rem

Although these results are higher than those given in reference 25
the conscquences are still limited to a small fraction (less than

or cqual to 10%) of the 10CFR part 100 expusure guidelines.

The analysis of the main steam line break accident depends on the
operating thermal-hydraullc paramecters of the overall rcactor such as
the pressure, and che overall fictors affecting the couscquences, such

&s primary coolant activity. The primary coolant activity {s assumecd




to be at the limiting value stated {n the Techneial Specificatlons.
Insertion of 8X8 reload (el will not change any of these parameters

so the results of the éhalysls d!scussed above will not change.

-2 o, | L N - i s i e e . W
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4.1

GROUP IV EVENTS

Group 1V events involve a-loss of ac power. Loss of power to auxiliaries

occurs with moderate frequency; a complete loss of ac power occurs infre-

quently.

LOSS OF AUXILIARY POWER (TOPIC XV-4)

A loss of auxiliary power could occur due to electrical power distribution
malfunctions. A reactor trip would occur upon loss of AC power to the

recactor protection Zrstem.

Loss of auxiliary power causes loss of condenscer cooling water, trip of

feedwater pumps and trip of the reciruclation pumps. Turbine trip and

reacto: trip ensuc.

The bypass is assumed to be available for 1.5 seconds, reducing the
power/pressure transient so that the tramsient is less severe than the,
turbine trip with bypass fallure. The bypass valves trip shut when the
main condenser vacuum reaches 10 inches llg. Reactor operating experience
has shown that vacuum does not drop below the 10 inch sct point until

after 1.5 seconds.

The relief valves and isolation condenser would be availacle for decay
heat removal. The diesel generators would be available to supply emergency
power with a loss of offsite power. The diesels automatically start upgon
opening of the breakers. A control rod drive hydraulic pump, powered

by the diesel, can supply 110 gpm makeup flow to the reactor. However,
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the analysis shows that even without this makcup ilow the core remains

wellcovered.

»

This event was analyzed in relcrence 5. As discusscd in refcrence 13,
this event causes a less severe fsolatlon than a turbiue trip without bypass,

since the bypass is assumed to function fmmediately after the trip.

LOSS OF All_AC TOWER (STATION BLACKOUT) (TOPIC XV-243

This event is being considered as a gencric item. No licensing position
has been established; therefore this topic s nct being addressed in th.

SEP.
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5.1

5.2

GROUP V EVENTS

-
These events involve a decrease in reactor coolant system flow rate.

-
-

A recactor coolant pump rotor scizure occurs Infrequently, and a loss

of flow because of a loss of power occurs with moderate frequency.

L

PUMP TRIP (Topic XV-7)

A Joss of reactor coolant flow can result from loss of power to the
punp,'failurc of drive motor comnections, M-GC set breakers or pump
failure. The decreasing core (low causes a core heatup due to the

flow-power mismatch.

The increased void formation inserts negative rcactivity to drop power
back to a level compatlble with the lower f[low. No reactor trips

occur duc to the decreased flow. If the loss of flow was due to a2 loss
of power, a scram may occur duc to loss of power to the reacter pro-

tection system. The MCPR dcgrcascs. but does not recach the limie,

A loss of auxiliacy power can cause all five M-C set drive motors to

stop, leading to a five pump flow coastdown.

One, two or three recirculation pumps could be lost by a failure of
drive moter connections of the M-G sets to the buses. The coastdown

from these events is less severe than for the 5 pump trip.

PUMP STALL (TOPIC XV-7)

The seizure of one recirculation pump {s also considered. The flow



reduction results in increased core enthalpy, and a reductifon {n MCPR.

-

Reverse f{low begins throGgh the pump with the shaft selzure. The flow-
power mismatch {s slightly more severe than that due to a five pump
trip, but the results are still acceptable since the MCPR does not

drop below the limits. No reactor trip vccurs. Reacteor power decreases

i{n response to the reduced reciruclation flow.

The loss of flow eveats have bcen analyzed by Exxon in refercncus 9,
11 and 14 The results show hat these events lesve more margin to

thermal limits than other transients.

Oyster Creck is permitted by technicaul specifications to operate at
full power with four recirculation pumps. The effect of a one pump
stall from 4 pump operation was evaluated {n refercence 28. Wwhile the
one-cf-four pump stall is slightly mé'c severe than the one-of-five

pump stall, there is still considerable margin to thermal limits.
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6.1

Croup VI Events

Grbup VI events involve reactivity and power distribution anomalles

associated with control rod malfunctions.

Rod Withdrawal at Power (Topic XV-13)

The inadvertent withdrawal of a contr ol rod because of operator crror
or rod controller maltunction cau 2s an Increase In core power level
and heat flux. Severe local peaking can also occur. Protection is
afforded by a rod block from the average power range mounitoring

(APRM) system of the reactor protection svstem. The ARPM sys:iem

uses signals from the local power range priorities (LPRM's) to measure
core power. When increasing power is detected, rod block signals are

generated.

The Exxon analysis (reference l4) of a single rod withdrawal was per-
formed with the following aﬁsumptlons:
1. No xenon or samarlum present
2. Peak core reactivity
3. Control rod pattern which maximizes the reactivity
insertion.

4. transient rod is fully inserted, adjaccut rods withdrawn

The APRM rod block terminates the rod withdrawal at a set point of 106X
power. No MCPR limits are rcached for this cvent. This event deterniuncs

the steady-state MCPR operating limits since the CPR is greitcst for

this event. DBypassing of APRM channels and failures of LPRM detectors

" T e el
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are considered in this event. The combination of bypassed and/or

fadled detectors ir limited to those permitted by the technical

Ll

specifications.

Inadvertent Rod Withdrawal from Lower Power (XV-13)

An uncontrolled rod withdrawal during startup from a low power condi-
tion could result in a rapid increase in neutron flux. This increase
could result in hign heat generation in the fuel, and possible fuel

damage.

Inadvertent continued withdrawal of a single control rod from low
power conditions could result from operator ccror or a malfunction of

the rod cont:rol system.

A rod block would be initiated cither by the neutron monizoriry system
(NMS) os by the rod worth minimizcr: The N4S, through the reactor
protection system, inhibits rod withdrawal when too high a flux is
detected by the intermediate range monitors. The rod worth minimizer
initiates a rod block if an out-of-sequence rod is selected, or if a

rod is withdrawn one notch beyond the pattern position.

The RWM system is basically provided to =inlmize the consequences of
a rod drop accident. However, it also serves to protect agalnst rod
withdrawal errors during scartup. The RWM is required for up to 10%

powe-.

This cquipment effectively prevents a contfnuous withdrawal which could
be limiting. Analysis of this event, thercfore, i{s considered ouly in

the FSAR.
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aie considered in this event. The combination of bypassed and/or
failed detectors is limited to those permitted by the techntical

specifications. .

Inadvertent Rod Withdrawal from Lower Power (XV-13)

An uncontrolled rod withdrawal during startup from a low power condi=-

- tion could result in a rapid increcase In neutrton flux. This increase

could result in high heat generation in the fuel, and possible fuel

damage.

Inadvertent continued withdrawal of a single control rod from low
power conditions could r:sult from operater crror or a malfunction of

the rod control system.

A rod block would be initiated cither by the neutron menitoring system
(NMS) or by the vod worth miuimizct: The NMS, through the reactor
protection system, ﬁshibits.xod withdtapal when too high a flux is
detected by the incc;QediaLc range monitors. ‘The rod worth minxmizer_
initiates a rod block 4if an out-of-scquence rod is selected, or if a

rod is withdrawn one notch beyond the pattern pesition.

The RWM system is basically provided to minimize the consequences of
8 rod drop accident., However, it also serves to protect agalnst rod

withdrawal errors during startup. The RWM is required for up to 10%

power ) ; Q [ oaam& W
b N i e e |

This cquipment effectively prevents a continuous withdrawal which could
be limitine. Analysis of this event, thercfore, is considered -aly in

the FSAR.
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Rod Drop (XV-13)

A ;od drop accident occgrs when a vod s removed from the core at a more
rapid rate than can be achieved using the drlve Qcchanxsms. A fully
inserted rod is assumed to drop out after becoming disconnccted from

its drive. The rapid reactivity insertion cause a-flux spike and rapid

increase in energy dcposition. Fuel damage could allow the release of

fission products and have potential radiclogical consequence:.

The adverse effects of a rod drop arc limited by the rod velocity limiter
and the rod worth minimizer. These devices ensure that the reactivity
insertion due to the rod drop is as small as possible. The RWM is uscd

only below 10% power.

No automatic reactor trips occur in the rapid time frame of the event.

Doppler feedback is assumed to terminate the event.

The worse case occurs during hot standby conditions, with the vacuunm
pump nperating, since *his provides a direct pathway for release of
radioactivity to the environment. Also, the rod worth is high for

these conditions.

The rod drop event was analyzed in the FSAR using Ceneral Electric
excursion analysis mcdels. Fuel rods with enthalpies exceeding 170
cal/gm were assumed to expericnce eventual cladding damage. This is
ir. agreement with the Standard REview Plant for BWR Rod Lrop (15.4.9).
The analysis was performed at 1600 wt. The radiological consequences

wer later scaled to a power level of 1930 Mwt.
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The acceptance criteria for this event as glven in the SRP are that:
(a) the recactivity excursion shall not result in radially averaged
fuel rod enthalpy greater than 280 cul/gm at any axtal locatfen

in a2ny rod.

(b) the maximum pressure during the translent “shall be less than

the design limit.
No fuel rods are predicted to have enthalpies greater than 220 cal/gm.

For the hot standby case, the increase iu steam flow due to the energy
release can be handled by the turbine bypass, so pressure does not

approach the limit.
Thus, the criteria are satisfied for this cvent.

Due to the fast response to this event, no immediate operator actions can
mitigate the conscquences.' Followiny the event, operator response is di-

rected to recovering the rod; and mafntaining the reactor ian a safe

condition.

Radioligical Consequences

The counsequences of a rod drop accident were calculated in reference |

_and updated to 1930 M4 in reference 5.

The consequences have becn evaluated and the design of the plant has
been found to assure that the recovery from the accident is sufficiently

rapid and cffective to limit the activity releases. The evaluation of

. —— e w e eem—— e e




radiological consequences has been performed using an analytical
model based upon a conservative description of the plant response

to the accidents. The calculated doses are presented in table 5.4-1,

and are well within (taken to be less than or equal to 25%) the

10 CFR Part 100 exposure guidelines.

TABLE §.4-1

Calculated Doses for Rod Drop Accidents

Peak Off Site Doses (rem)

2 hr. Total
Whole Body Dose 5.0 X 107! 1.0
Thyroid Dose 2.2 x 107% 8.3 x 107"

e
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7.1

CROUP VII EVENTS

Tpeac postulated accidents result from a loss of coolant, in excess
oS makeup capacity, due to piping breaks in the reactor ccolant pres-

sure boundary.

Loss-of-Cociant Accident (Topic XV-19) 5

A loss-of-coolant accident is caused by a leak or rupture of lines
containing primary coolant. A full spectrum of break sizes are con-
sidercd, up to the complete double-cnded rupture of a reciruclation
line. The loss of energy and mass from the system causes vesscl de-
pressurization. Continucd loss ot coolant would leud o core uncovery,

and would prevent heat removal from the reactoer.

Protection is afforded by emerzency core cooling systems, which are
designed to reflood the core following a break. The reactor trips

on low reactor water level or high drywell pressure.

The course of the accident depends on he break slze and location,
vhether offsite power is avallable, and the assumed single failure.
The analysis considers ECCS actuation with the diesel generators sup-

plying the power.

For a small break, the feedwater system is used to maintain vessel

level 1if offsite power is avallable. The isolation condenser arc

used to remove decay heat from the system. The alternative is the
autonatic depressurization system (ADS), which reduces reactor pres-

sure so that the low pressurc systcoms can operate.

. e ——————



The small break mode! assumes loss of offsite and auxiliary power
colncident with the break. This results in coastdown of the re-
eirculation pumps, trlg of the muin fecdwater pusps and closure of
the main steam isolation valves. The condenser bypass valves are
assumed to allow steam relief for 1.71 scconds aftsr loss of power.
The closure of the main steam line fsols. ion valves results in an
{mmediate rca~tor trip. The small break spectium analyzed is from
0.1 £:2 to 1.0 ftz. The breaks were assumed to have occurred down-
streas of the venturi with failure of the isolatien condenser valve

in the broken loop.

Small break spectrum LOCA analyses using EXC's ILIP-BWR-EM model have
shown appreciable PCT reductions relative to previous analyses which
demonstrated the maximum PCT conditions in the small break spectru~.
This condition arose due to the USC.Of the Ellion pool film boiling
correlation duting the blowdown tramsient in the earllier model. In
the present model, the blowdown flow calculation results in a aucleate
toiling interval durinz which much of the core stored energy is re-
moved <hich results in considerably reduced clad temperatures during

the subsequent core spray interval. Thus the highest PCT {s reached

for the large break.

a. 5
For very small breaks (<¢0.1 ft<), the CRD pumps may be used to supy.y
cooling flow. These pumps are automatically scquenced on the ¢sergeacy
diesels. The analysis, however, doecs not take credit for this system

since it is not safety grade



s the 1.0 f2?

blowdown, the intact loop cmergency condenser remains
on once Inltiated since the valve flow maultude Is less than the
automatic shutoff criteria (flow > 275 1b/see) 35 seconds low water
level signal. The automatic depressurization systems (ADS) is not

. -“ivated. Core rated spray is rcached 88.6 scconds after break

4nitiation.

,
2 and 0.1 ft7), the emergency con-

For the smaller breaks (0.35 ft
denser shuts off early in the transient. Because of the slower
depressurization the ADS system is activated after its 120 second
delay from the low-low level signal in each of these breaks. For
the 0.35 £t2 and 0.10 fcz small breaks whercin {ailure of the emer-

gency condenser valve on the broken lnop was assumed, the time of

core rated spray was 186.7 and 392.3 seconds, respectively.

The assumption of the ADS valve f(alluce rather than an emerpency

~ condenser valve failure has the effuect of slowing the rate of de-
pressurization late inm the tramsient. For the 0.35 ftz break the time
of core spray initiation was delayed 5.2 seconds and the time of core
rated spray was delayed 9.3 seconds from 126.3 secons to 197.0 seconds

after break initiation.

Heatup calculations have been performed for each of the four small
breaks discussed above. ENC 8 X 8 reload fuel at 7.0 CWD/MTM burn-up
with octant symmetry was used in these calculations. The results indi-

cate that the time of hot plane uncovery to a larg. extent governs the

.o . : - -



final ’CT. The assumption of ADS fallure rather than emergency con-
denser fatlure for the 0.35 ftz break was found to result in a PCT

-

reduction of 16.0 degrees.

For larger b caks, depressurization through the break drops [cressure
below the low pressure system shutoff pressuvie so that core spray
cocling can commence. ADS is not requircd {or depressurization.

Heat is removed from the drywell by thc ceontainment spray cooling

systenm,

Double-ended guillotine (DEC) breaks with discharge coefficients

(Co) of 0.4, 0.6 and 1.0 were considered as well as split breaks with
break areas of !.O.VZ.S, 4.0 and 6.292 £:?. The worst single failure
was the loss of one emergency condenser. The operable emergency con-
denser was connected to the intact recireulation loop recirculation
loop bascd on sensitivity calculations showing this to be the worst

location.

The worst large break (limlting breuak) was deterained to be the complete
double-ended guillotine break (Cp = 0.4) of a recirculation pump discharge
line downstrean of the venturi. The worst single failure is loss of

one condenser.

A steam line break analysis was p:rfor=ed to confiram the assumption
that recirculation line brecaks result in the most severe 17CA PCT's.
The break are assumed was that for a full steam line pipe dlazeter
(2.54 ftz.). A PCT of 682°F was calculated for the stean line break

as opposed to a PCT of 2200°F for a recirculation line DEC with similar

initial operating conditions.



Two additional assumed breaks were calculated using the approved NJP-BWR
ECCS Evaluation Model, a core spray line break and a fecdu&tcr linc break n
refércnce 24 . 1In the core spray line break, the spray line, the spray header
ring, and the spray nozzles were modeled fa the RELAP4-EM calculation. The
break was assumed to be an open-ended break with a Dischuryu Coefficient (CD)
of 1.0. The small break model was used In the analysls (break arca .196 fe2).
The analysis showed that the reactor depressurized rapidly until the system
pressure reached the pressure equal to the saturatfon condtions of the lower
plenum. After which the system pressure remaincd ncarly coastant until the
Automatic Depressurization System (ADS) valves opened, permitting the system
te again depressurize. Core rated spray, 467 ibm/sec, was czlculated to occur
at 527 seconds. During the course of the blowdewn transient the core remained
covered with water. The peak clad tcmperature calculated for the core spray

line break is 1335°F.

For the feedwater line break, the feedwater line, the fecedwater sparger ring,
and the sparg.r oriflices, were modeled in the RELAPZ-EM calzulation. The break
was assumed to be a guillotine break with a discharge coefficient of 1.0. The
guillotine break permitted flow out two of the four lines fecding the feedwater
sparger. The feedwater srarger is located In the downcomer of the reactor.
The break flow area was (.998 ftz) hence, the small break model was used to analyze
the transient. This transient behaved similariy to that for the core spray line
break. The reacotr depressurized rapidly to the lower plenum saturation pressure.
The calculated pressure was then nearly constant until the ADS came on. The tran-
sient calculation was terminated at this time since the core was still covered with

water and the transient fluid conditions are ncarly identical to the core spray

line break. The subsequent depressurizaticn rate i{s controlled by the ADS flows,




therefore, the core was not expected to uncover as shown earlier by the core

spray line analysis, and a peak clad temperature similar to the 1335°F cal-

culated for the core spray line break will result from this trancient.

The core spray line break and feedwater line break are clearly not

limiting for Oyster Creek.



7.2

Radiological Consequer es

The consequences for this event were evaluated in the FSAR and updated
for operation at 1930 Mv in reference 5. The consequences were re-
evaluated using the assumptions of safety gulde 1.3 in referencce 29.

This calculation was also done for full power opegation at 1930 VW,

The LOCA evaluation using the assumptions from reference 29 results

in the off-site doses tabulatied below:

Siie Boundary (2 hours) T.yroid 145.0 Rem
Whole Body 9.5 Rem

Low Population Distance Thyroid 117.0 Rem
(30 days) Whole Body 4.5 Rem

These doscs are well below the guidelines of 10 CFR 100 evea when

the conservative assumptions of the Safety Cuide are used.
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GROUP VIII EVENTS

-
These cvents arc infrequent occurrences that lead tou possible radicactive

-

releases from fucl damaged by dropping a heavy load or through fuel
handling.

Radioligical Consequences of a Fuel-handling Accident (TOPIC XV-20)

The refueling accident analyzed in the operating licease application
state occurs when a fuel bundle is accidently dropped onto the top of
the core during fuel handling operaticns. This is not the accident
required by Requlatory Guide 1.25, but the resultant fuel fallure aad
tadicactive fission product releasc s at lecast as extensive. A com-
parison of the safety analysis for this accident and Regulatery Guide

1.25 1s provided refereance 132.

There are a number of area of non-compliance with the Regulatory Cuide,

but the methods and numerical values used are well documented and

justified in the General Electric Topical Report, APED-5756; "Analytical
Methods for Evaluating the Radiological Aspects of the Ceneral Electric

Boiling Water Reactor”.

The potential doses to off-site persons corresponding to the fissien
product release for the fuel handling accident are well delow the

10CF 100 guideline limits. Additional evaluation, with =much higher
fission product release levels, has been performed {sees the response
to Question I-13 in reference 33) and the resclting dosages we-z still

below the limits of 10CFR 100.




The analysis of the refueling accident involves the mechanical

damage caused by a fu-l bundle falling back onto the top of r*e

core while it is bcing.tcaovcd. and the subsequent release of
radioactive fission products. The severity of the consequonces
depends on the fission product inventory in the fuel and varlous
factors affecting the amount and kind of releases to the atmosphere.
There will be no change in the total quantity of fission pruducts

due to the change in the reload fuel desiygn since it will be operating
at no higher power level, but there will be slight chianges in the
relative amount of different constituents because of the presence of
gadolinium in the Type VB bundles instecad of boron in the curtains.

The effects of these differences will he small and undetectable when
the various reduction factors are applied to determine off-site

doses. The most significant difference introduced by the Type VB

fuel design is a substantial reduction in the quantity cf gaseosus
fission products in the rud.gas spaces due (o the lower fuel operating
temperature. GCliven the sample bundle and cxpusure history, the fission
gss inventory potentially availcble for release in the BX3 bundle gas
spaces will be approximately 40 percent of the iaventory inm the 7X7

bundle gas spaces. This being the case, the previvus analysis of

this accident conservatively applies to the BX8 fuel.
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9.1
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GROUP IX EVENTS
These moderate frequency events are essentially small break IOCA's
However, due to the postulated frequency of occurrence, they should
satisfy the fuel clad integrity criteria.

INADVERTENT OPENING OF A BWR SAFETY/RELIEF VAIVE (TOPIC XV-15)
The inadvertent opening of a safety or relief valve results in a

reactor coolant inventory decrcise and a decrease in reactor coolant
system pressure. Neutron flux decreases due to additional void formation.

The pressure regulator senses the pressure decrease and partially closes
the turbine control valves. No trip occurs, and conditions stabilize at
a power level near the initial power. The feedwater system is used to
makeup the continuing loss of inventory.

Opening of the turbire bypass valve is less severe since the capacity is
less and the pressure regulator can respond faster s the turbine pressure
drops.

If the pressure requlator fails to respond, the increased steam £1
would cause a decrease in steam pressure and close the MSIVs, such as

discussed in section 1.3.

If a relief bypass valve sticks open, the continued depressurization could

require a reactor scram. I1f possible, the cperator should reset the pres-
sure regulator dowrward to that as much steam as possible is diverted through
the steam line to the main condenser (MSIV open and offsite power), rather
than throuch the relief valve to the suppression pool provided the ~

100° F/hr. cooldown rate can be maintained.




The licensee performed analyscs of the openfug of a relief valve in
Section B..V-2.3 and opening of a bypass valve In Section B.XI-3.4
of Reference 5. The safety valve opealng event would be very similar

to a relief valve opening since their capacities are about the same.

.



CROUP X EVENTS

Croup X events have a moderate freoquency of occurring and lead to an

increase in primary coolant inventory. These events could cause an

increase in pressure and power.

Inadvertent Operatioa of ECCS Increcasing Core Tnventory (Topic XV-14)

The high pressure emergency coolin_ sysccms for Oyster Creck are
fsolation condensers, which rely on natural circulation, and the feed-
vater system. The low pressure core spray system cannot deliver fleow
to the vessel until pressure drops to approximately 350 psig. Thus,
this event is not analyzed. The increase in feedwater flow tramsie-t,

which incrcases coolant Inventory, is considered in section 1.2.




GROUP XI EVENTS

The Group XI events inwvolve misloading of fuel assembliec in the core.
Undetected errors could lead to power distribution anomalies and
exceeding fuel limits.

FUEL MISLOADING (TOPIC XV-11)

The inadvertent loading of a fuel assembly in an improper pcsition
could increase the fuel asserbly power because of thé difference in
the water g2 and the exposure/enrichment mismatch. There are two
types of iradvertent loadings considered in this analysis; mislocated
and misoriented. A miscriented fuel assembly is incorrectly rotated
29° or 180° within the fuel cell. The mislocated fuel assembly is
loaded into an incorrect location within the core. Both fuel lcading
errors result from multiple operator errors.

To insure a fuel assembly is properly rositicned in the reactor core,
the following visual checks are performed:

1) The channel fastener is located at one commer of each fuel assenbly
adjacent to the center of the control rod.

2) The identification boss on the fuel assembly bail points towards
the adjacent control rod.

3) The channel spacing buttons are adjacent to the control rod travel
area.

4) The fuel assembly serial number, located on the bail, are all readable
from the direction of the center of the fuel cell.

5) There is cell-to-cell replication.

The independent verification identifies each fuel assembly unique serial
number and compares its location the loading patterm.




l loasing exrvor could also de detectable by an inventory of the

dischatged fuel assemblies.

-

The effects of a mislocated fuel assembly at the Oyster Creck
Ruclear Power Station has never been analyzed. lowever,

Ceneral Electric has performed nusercas fuel assv;gly alsloading
analyses for gemeric and plwmt cycle specific BURs. The results
of these analyses have never resulted in the postulated viclation
of the safety limit critical power ratjo. As a reselt of these
analyscs, Gencral Electric informed the NRC {Ref. 30) cthat they
will discontinue performing plant-cycle specific =isliccated dbundle

analy: is.

The misoriented fuel assecbly accident hes been analyzed and documented
for the Oyster Creek Nuclear Power Station oo -uaerous occasions. The
initial analysis appeared 19 the FSAR, Rei. 1, for the original 7X7
fuel. This worse case analysls conclused that a fuel bundle misorieatcd
180° would result in an fncreased bundlc power of 29%2. This increase in

bundle power does not result in excecding MCHFR lizmite.

In Ref. 31, an updated analysis concluded that a mi riented bundle
would result in an increase Dundlc power of 21T which remained within

MCHFR li=icts.

In Ref. 10, it wvas shown that a misoriented Exxon 8X8 V3 fuel assembdly
T ..

would experience 3 175 power increasc in the worst case analysis and s

conservatively bounded by previous analysis.
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TABLE 1

REACTOR PROTECTION SYSTEM (RPS) SETPOINTS

PARAMETER
High Neutron Flux
High Reactor Pressure
High Containment Pressure
Low Reactor Water Level
Low Condenser Vacuum
Main Steam Line High Radiation
Scram Discharge Volume High Level
Loss of AC Power to RPS
Closure of MSIV's
Turbine Trip

Load Rejec :ica

Manual
Rod Block

Scram delays:

SETPOINT
115.7%
1060 psig
<2 psig

11'5" above top of active fuel
>23" Hg

10 times background

37 gallons

lbz closurc

107 stop valve closure

Loss of oill pressure from turbine

acceleration relay

106%
0.2 sec Scram Mechanism
0.3-0.9 Isolation Valve Closure

(depending on closure time)



Paramcter
Low low reactor water

level

Hieh Containment

Pressure

Reactor High

Pressure

Low Reactor Pressure

Permissive

TARLE 2

ENGINEERED SAFETY FEATURES

Setpoint

7'2" above top

of active fuel

2 psig

1060 psig

> 285 psig

Systems Started

Core Spray

Contafument Spray

Automatic Depressurization Systen
Isolation Condenser ({f signal persists

for 3 scconds)

Core Spray

Containment Spray in Conjunction wizh

Low Low Reactor Water Lewvel

Autdmatic Depressurization System {n con-
junction with low-low-low Readtor Water

level

Isolation Condenser (if signal persists

for 3 secounds)

Core Spray




Parameter
High Steam Flow

High Condensate Return Flow

High Steam Line Flow

High drywell pressure

Reactor low-low water level

Steam Line High Radiation

TABLE 3

CONTAINMENT TSOLATION

Setpoint

<20 psig AP

<27 AP
120%
<2 psig

7'2" above top

of active fuel

10 times background

Systems Isolated

Isolation Condensers

Main Stecam Line Drain

Main Steam

Reactor Building Ventilation
Sumps, Vent Purges "

Traversing In-corz Probes

Main Steam

Main Steam Line Drain
Cleanup Svsten

Cleanup Auxiliar Pump System
Shutdown Systaa

Reactor Buidling Ventilation

Main Steam

Main Steam Line Drain



Parameter

High Temperature in Steam Tunnel

High Reactor Pressure
High Reactor Building Radiation

High Radiation Reactor Building
Operating Floor

Low Steam Pressuvre

TABLE 3 (continued)

CONTAINMENT ISOLATION

Setpoint

SO0°F above ambient

> 120 psig

<17 mr/hr

<100 mr/ hr

>825 PSIC

Svstems Iooiated

Main Steam

Main Steam Line Drain

Shutdown Systems

Reactor Building Ventilatioh

Main Steam



. TABLE &

% ANALYS1S ASSIMPTIOUS
Event : Assuapt lons

Decrease in Feedwater Temperature 135°F fcedwater temperature, 100 power

Increase in [{eedwater flow 53% power, 427 flow, 110% feedwater fluw

Increasc in steam flow 1102 of rated stcam flow 96.4% power, §9.72% flow
and hot standby

Startup of an inactive loop 10 power, 1007 flow, 100°F water in isclated
pump

Flo:® controller malfunction- ' 53X power, 42X flow, 10%/sec change

increasing flow

Main stcam line isolation 1002 power, 3 scc. closure time, no credit for
valve closare isolation condonser

Loss of load 1002 power

Turbine trip 100X power

fatlure of bypass

failure of relief valves

fallure of isolation condenser

(scram for safety valve sizing transient

§nitiated by valve position switched at 90X open)
Loss of condenser vacuum 100X power
Turbine pressure regulator failure 1005 power
Loss of feedwater flow complete instantancous loss of feed failure of

isolation condenser, 1207 puwer: Inftial water
level just above reactor wlarm set point and
abount onc foot below normal operating lewvel.

Steam line break inside drywell see LOCA
Stean line brerak cutside drywell 100% power

3 sec. isolativn valve closure tize

Rod Withdrawal No xenon or samrium peak core rlactivizy =max

-

4

-l
rvrod worth transient rod imitfally fully ianscrte
surrounding rods withdrawn

™o

(4%




Table 4 (Continucd)

L4

Event \ Assump: fons

Rod drop Hot standby waximum rod worth
Loss-of~-coolant acc’dent 1027 power, wourst single faflure of ECCS,

loss of offsite power
Inadvertent opening of a relief valve 100% power

Inadvertent operation of ECCS in- see increasc in feedwater flow
creasing core inventory

Los:: of auxiliary power 100Z power

Loss of forced flow 1002 power



* March 24, 1981

SEISMOLOGY AND GFOLOCY
OYSTER CREEK NUCLLAR GLNEPATING STATION

I. Introduction

The purpose of this safety evaluation report is to evaluate
the adequacy of the original seismic dcsign basis for the
Oyster Creek Nuclear Cenerating Station as compared to
current U.5. NRC reguiatory criteria. Specifically, this
evaluation includes an assessment of the following seismi
topics of the Systematic Evaluation Program (SE?) for
Oyster Creek |

I11-4A Tectionic Province

IT=-43 Proximity of Capable Tectonic Structures in
Plant Vicinity

IXI-4C Historical Seismicity Within 200 Miles of Plant

- 3‘
- -

This topic assessment includes a summary of the or

(L8]

"

Oyster Creek seismic design basis, results of more recent
investigations by NRC and JCPsL consultants, and a compar-
ison of the original seismic design basis with seisnic
design bases developed by methods currently used in the

licensing of nuclear plants and prescribed in Appendix A

of 10 CFR 100. ' .

The evaluation precented herein is based on the regulatory
criteria and guidelines presented in the following:
. Appendix A, “Seismic and Geelogic Siting Criteria For

Nuclcar Power Plants,”™ Code of Federal Regulations,

ritle 10, Part 100;
. =)=




II.

® U.S. NRC Regulatory Guide 1.60, "Design Response

\Spectra For Seismic Design of Nuclcar Power Plants";

® U.S. NRC Standard Review Plan, Section 2.5.1, "Basic

Geologic and Seismic Information®;

. U.S. NRC Standard Review Pian, Section 2.5.2, "Vibra-

tory Ground Motion";

. U.S. NRC Standard Review Plan, Secticn 3.7.1, "Seismic

Input"”, Lo

Background

-

The Oyster Creek seismic design basis was developed by

Dr. G. W. Housner and is summarized in the Oyster Creek
FDSAR, Reference 1, and in Appendix A of Reference 2, which
was transmitted to the NRC (Mr. D. L. 2Ziemann) by JCP&L
‘etter, dated July 9, 1979. The seisnic design basis
recommended by Dr. Housner considered the historical seis-
micity of the eastern United States through the period

1863 to 1956. The spectral intensity was set at 0.94 for
the operating basis earthquake. The spectral shape was
dé*nrmincd from strong motion records of several California
earthquakes and resulted in the acceleration responsc
spectrum shown in Figure 1 for the operating bgsis carth-
quake. The safe shutdown carthguake (§SE) was taken as

two times the OBE and has a zero-period acceleration (2ZPA)

of 0.22 gq.



Subscquent evaluations were made in support of the design
‘of‘the Forked River Nuclecar Generatir.g Station (3,000 £t.
to the west of Oyster Creek) and for t.2 design of a new
Radwaste building for Oyster Creek. The Forked River
seismological evaluation is presented in Seéction 2.7 of
Reference 3 and concludes that, based on seismological

and historical seismicity in the eastern Urnited States,

the maximum probable earthguake for the Forked River/
Oyster Creck sites does nct exceed Modified Mercali (MM)
Intensity VII and the Oyster Creek ZPA of 0.22 g. The
more recent Oyster Creex study by Woodward-Moorhouse &
Associates is given in Reference 4 and concluded indepen-
dently that the maximum historic earthguakes in the general
‘region of Cyster ﬁeek rank at the lower end of the brecad
definition of MM Intensity VII and would be characterized
by a magnitude of less than 5.0. No attempt was made in
this study to determine the peak ground acceleration
correspending to an Intensity VII, magnitude 5.0 earthguake,

ndicates that,

[ 53

although the Woodward-Mcorhouse report
based on more recent (1975) correlaticns, the 0.22 g peak

.
_ground acceleration selected by Housner as the Tyster Creek

seismic design basis would be considercd conservative.

In summary, the original Oyster Creek scismic design basis
for the SSE is reported in Reference 1 and consists of a
llousncr response spectrum anchored at 0.22 g ZPA.  Studies

perxformed in the carly 1970s for Forked River and for the

e
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CIII.

Radwaste buiiding cxpansion independently éctcrmincd that
the -maximum historicdl scismic event applicable to the
Oyster Creck site is an MM Intensity of VII and confirmed
that the pecak ground acceleration of 0.22 g selected by

Housner is conservative.

Description of Ovster Creek Site

The Oyster Creek site is located on the eastern shore of
New Jersey in the Atlantic coastal plain tectonic province.
The sub-surface gecolegy at the Oyster Creek site has been
extensively studied beginning with pre-construction inves-
tigations by Burns & Roe and others, followed in the early
1970s by evaluations for the Férked River site, and in
1975 in support of the Oyster Creek Radwaste building

addition. These investigations indicate that the site is

. underlain by a series of unconsolidated and cdense sediments

lying on bedrock. The total thickness of this overburden
is approximately 3,000 £ft. The age of the sediments range
from Quaternary through Tertiary and Cretaceous. The age
of the bedrock is believed to be either early Paleozoic or
Pre-Cambrian. The specific formations encountered during
drilling at the site, together with relevant soil data,
arc shown in f.gure 2, which is reproducced from Reference
5. In gencral, the soil underlying the site consists of

clay strata and dense, fine to medium, and coarse sands.

The water table at the Oyste Creck site is at a depth of

approximately 10 ft. The foundation of the rcactor vessel

b




Iv.

.

building is at a depth of approximately 47 ft. The ground

gurface at the plant site is at an clevation of about 23 ft.

Evaluation

Since the initiation of the Systematic Evaluation Program
in early 1978, the seismicity and regicnal tertonics of

the castern United States in general, and the Oyster Creek

" site in particular, have been reexamined in considerable

detail. The principal investigations undertaken during
this period are described below:

A. Develcopment of Tectonics

The tectonics and seismicity of those portions of the
eastern United States pertinent to sites of SEP plants
were evaluated by VWeston Geophysical for the SEP Owncls
Group. The results of this study are reported in
Reference 6. This study, performed in accordance with
Appendix A to 10 CFR, Part 100, confirmed that the
controlling maximum design earthquake for the Oyster
Creck site is an MM Intensity VII, based on the maximum
historical earthquakes which have occurred in the

* Atlantic coastal plain tectonic province. There are
no known capable faults or tectonic structures near
the Oyster Creek site. The maximum earthquake magni-
tude range determincd for the Oysicr Croek site was
4.5 to 5.2, which is consistent with the results of the

earlicr studics discusscd above.



-

B.  Development of Site Specific Spectra

‘Additional evaluations were performed in 1979 and 1980
by URS/John A. Blume & Associates of the tectonics and
gseismicity of the Oyster Creek site. The primary
purpose of these evaluations, prescnteé in Reference
5, was to develop site specific response spectra
appropriate to the Oyster Creek region and site char-
-acteristics. The main results of this study are as
follows:

l. The Oyster Creek SSE shouid be based on an MM
Intensity VII event, located in the immediate
vicinity of the Oyster Creek site. his postu-
lated earthquake is not associated with any
known active fault,

2. The peak ground acceleration for the SSE is esti-
mated based on a2 number of empirical intensity-
acceleration correlations, including thosa develcred
by Gutenberg and Richter (1942), Trifunac and Srady
(1975), and Murphy and O'Brien (1977). Based on
extensive reviews of these correlations, it was
concluded that the more recent Murphy and O'Brien
correlation is the appropriate correlation to use
for selection of the pzak ground acceleration for
Oyster Crcek, primarily because it rests on a much
larger data base and properly reflects the statis-
tical distribution of the available acceleration
data. The pcak horizontal ground acceleration for
the Oyster Creek SSE is calculated, using the Murphy-

) O'Brien correlation, to be 0.17 g, based on the 75th

: percentile of Intensity VII accelerations. This

75th percentile for Intensity VII is close to the

mean acccleration of 0.18 g, which is calculated

for an Intensity VIIIL event. As a result, the

margin of safety associated with the peak ground

accecleration for the Oyster Creck SSE of 0.17 g

corresponds to almost onc unit of earthquake

intensity.

3. Sitc specific response spectra were developed bacsed
on statistical analysis of 36 strong motion records
sclected from sites comparable to the Oyster Creck
site. The accelerograms sclected were recorded at

-6—




C.

decp scdinentary sites, had carthquake magnitudes
in the range of 5 to G, and cpicentral distances
comparable to those cxpected in the Oyster Creck
province. The scsulting spectra ase shown in
Figure 3. Vertical accclerations arc taken to ke
two-thirds of the horizontal specctral accelerations.

4. A probabilistic assessment indicates that the mean
recurrcnce interval for the SSE event duscrxbed
above is 10" years.

"U.S. NRC Site Specific Spectra Program

Over the past 2 1(2 years, :the U.S. NRC, through its
consultants, Tera Corporation and the Lawrence Livermore
Laboratory, undertock to develop recommernded site spec-
ific spectra for all eastern SEP sites. The results

of the Tera-Lawrence Livcraore study are based on a
uniform hazard analysis and are presented in Reference
7. The resulting site specific spectra are considered
by the NRC to more accurately rcflect true variations
in real seismic hazards than those developed utilizing
the deterministic approach of Appendix A of 10 CFR 100.
The site specific spectra, recommended by the NRC for
the Oyster Creek SSE, are also shown in Figure 3,
together with the original design basis Housner spectra.
These spectra are replotted for comparison on a log-

log-scale in Figure 4.

U.S. NRC Deterministic Spectra

In addition to the uniform hazard analyscs discussed
above, the U.S. NRC prescnted in Reference 7 the results

of a deterministic evaluation of the Oyster Jreck site

-7-
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.specific spectra in accordéncc with Appendix A to
*10CFR, Part 100, ° This evaluation concludes that the
appropriate SSE for Oystcr Creek, hased on the
Appendix A approach, would be & Reg. Gq;de 1.60 spec-
trum anchored at 0.13g PCA. This deterministic spectra

is shown in Figure 3 as the NRC Reg. Guide 1.60 spectrum.

Conclusions

Extensive reevaluations of the tectonics and seismicity

of the Oyster Creek site conducted over the past 2-1/2
years indicate that the original seismic design basis for
the Oyster Creek plant is coﬁse;vative compared to site
specific spectra develcped by NRC and JCP&L consultants
using currently available data and state-of-the-art tech-
nology. For most of the period range of interest, the
original Housner spectra exceed those reccmmended by the
NRC (Lawrence Livermore-Tera) and JCP&L (URS/Blume). In
addition, the original Housner spectra for Oyster Creek
are very close to the spectra obtained by the NRC using
the deterministic approach of Appendix A to 10CFR, Part
100. Accordingly, it is concluded that the original Oyster
Creck seismic design basis given in Reference 1 is compar-
able to that which would be sclected today based on either

uniform hazard or Appendix A methocdology, and is therefore

acccptable.
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TOPIC II-3.A, II-3.B, AND 1I-3.B1

HYDROLOGIC DESCRIPTION, FLOODING POTENTIAL AND
ABILITY TO COPE WITH THE DESIGN BASIS FLOOD

INTRODUCTION

This topic encompasses both the surface and groundwater and
their interface with Ovster Creek Nuclear Power Plant
safety related buildings and svstems. It provides & brief
desc:iption of the hydrologic features of the site ané
surrounding area. It also reviews the potentizal

£nw
- .
£looding 2t the plant and the ability of the plant

t¢o reach

a state of colé shutdown during the maximum probizble flccd
according to NRC criteria. Reguired flood emergency proce-

dures are 2lso cutlined. 1In addition to an externzl Design
Basis Flood (off site source), loczl streams and rivers are
fnvestigated to deternmine their £flooding potential for the

site.
The r-~view is bzsed on docketed information for the Oyster
Creek .‘lant and the Forked River Nuclear Station, &s well

as on design d:awings, anéd reports cn file.
from current licensing reguirements will be
the sign;“cance of the deviztions will
Please note that 2ll elevations
refer to a2 mean sea level datum.

Any deviations
identifieé¢ ané
be explainecd.
referenced in this topic

BASIS FOR

EVALUATION

The current criteria pertinent to tli

s topic are the
following:

Standard Review Plans:

NRC Regul g Guides [ 1137 %135

American National Standard Institute N170-19876

BACKGROUNWD

The Oyster Creek
before 1570.
plant was est
to have been

Nuclear Generating was consir
- The cesign basis hi gn level for th
eblished from a March 1 storm, conside
the worst ever to strike New Jersey. Tlo
marks from this storm thowedé a high tide elevation of

ft. The intazke structure was desig
an operating deck at elevation 6.0 ft.

. - . ——

ey
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Regulatory Guides 1.59 and 1.102 have been specifically
fdentified by the NRC's Regulatory Reguirements Review
Committee as needing consicderation for backfit on dperating
reactors. These cuides &s well as the other documents
listed 2re used in determining whether the Oyster Creek
Plant complies with current criteria; or makes use of some
equivalent alternatives which could be considered.

The hydrologic characteristics of the Oyster Creek site
have not changed since construction. Therefore, this
review will include only a brief hydrological description
of the site. Standard Review Plant 2.4.13 recuires exten-
sive grouncdwater surveys and analyses of the entire region.
. This informaticn has not been compiled and is, therefore,
unavailable.

HYDROLCGIC DEZSCRIPTION

on the Atlantic Coast of

The Oyster Creek site is located

New Jersey as shown in Figure I. The site, about 800 acres,
is partly in Lacey and partly in COcean townships ¢f Ocean
County, New Jersey, about two miles inland £rom the shore
of Barnegat BSay and about seven miles west-north-west of
3arnegat Licht. The site is approximately nine miles south
of Toms River, New Jersey, thirty-five miles north of
Atlantic Cisty, New Jersey, forty-five miles east of
Philadelphia, Pennsylvania, ané sixty miles scuth of

o
Newark, New Jersey.

The site is bounded on the east by the right-of-way of th
Central Railroad of New Jersey and New Jersey Route §; on
the west by the Garden State Parkway; on the north by the
South Branch of Forked River and on the south by Ovster
Creek.

The lIslané Beach peninsula and long Beach Islané provide a
barrier between Barnecat Bay ané the Atlantic Ocean. This
barrier, 2leng with the shallowness ¢f the Bay, minimicze
tidal fluctuations in the Eay. The 1966 U.S.G.S. Nautical
Chart, 824-SC Sandy Hook to Little EZgg Harbor. New Jersey,
shows a mean tidal rance at Oyster Creekx of 0.6 feet.
Bowever, during storms tical changes may be greater than
0.6 feet. 1In March, 1962, high tides accormpa2nied 2 storm
which is considered to have been the most disaiterous ever
to strike Wew Jersey. Flood marks recorded by the U.S.
Geological Survey immediately north of the Oyster Creek
site 2t Forked River showcsd a high tide elevation of 4.5
feet cbove MSL. Grade lLevel at the site is 23 feet adbove
MSL which is well above the 4.5 feet recorded, and there is
o record ©f the site area being flooded or inuncdateé even
during storms with high tidal conditjions.

Two minor fresh water streams are located at the plant
site. Oyster Creek on the south and Forked River on the

Topic 111-3.A48, Sheet 2
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concurrent with astronomicel high tide would result in &
peak tide elevetion of about 5.3 £t. on the inland shore of
Barnégat Bay (Ref. 2). Based on the zbove .Gata, it can be
concluded that the likelihood of a PMH flood occurring at
the site during the remaining plant life is extremely
remote.

The Oyster Creek Nuclear Staticon has an emergency procedure
desioned to deal with the PMH so that in the unlikely event

that the PMH does occur, the plant can be brought to a2 safe
shutdown. Emercency Procedure No. 520 provides the plant

- operator with a series of actions to be taken during th

development of 2 flooding situati=-n. The procedure
involves both the emergency shutcown cf the reactor when
the flood water level reaches elevation 6.0 £t., and the
procedure for cocldéown which is to be performeé by opera-
tion of the isolation condensers. Since, the emergency
diesel generators are protected against the PMH £flood, they
can supply power £oOr the necessary pumps even in the event
of loss of coffsite power.

CONCLUS ION

The only portion of the Oyster Creek Nuclear Generating
Station subject to flooding cue to the PMH is the intake
structure. This is éue to the fact that plant grace is &t
elevation 23.0 feet, while the flood level for the probabl
maximum hurricane is 22.0 £feet. Even the inundation ¢f the
intake structure (operating cdeck elevation 6.0 feet) is
unlikely since the ?MH has an cxpected return freguency far
in excess of 1000 years. A storm with a return frecuency
of 250 years woulé not be expected tc affect any of the
plant's intake pumps. £ a flood affecting the abilizy of
the plant's intake pumps to provide water to the plant &id
occur, Emergency Procedure 520 has been developed in order
to establish the procedure for s" down andé cooléown of the
reactor for floods up to the PiH flocd elevation of 22.0
ft. Therefore, it can be conclucdec that floodine of any
portion of the Oyster Creex Plant is very unlikely, and if
the PHME flooding ever should occur, the "a"“ can reacdily
implement an established procedure to bring the plant o 2
co0ld shutdown state in spite of the flooded intake struc-

ture.

REFERENCES

1) Report - "Probable Maximum Hurricane Flood analysis,
Oyster Creek Nuclear Unit 1" prepered by Dames & loore,
1972.

n »

2) Report - "Determ
Forked River Un
T.F. Hacussncr, Hy

f P.M.H. Flood Height for
r Plant™ preparec by
er Consultant, 19270,
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3) The Oyster Creek Nuclear Power Plant "Facility
Rescription and Safety Analysis Report™ (FSAR).
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I1I.

TOPIC 1I-3.C SAFETY-RELATED WATER SUPPLY
(Ultimate Heat Sink)

Introduction P

This topic reviews a part of the Cooling Water System, the
Safety-Related Water Supply or the Ultimate Heat Sink (UHS).
Of particular concern is the ability of the UES to provide
an adeguate amount of water for emergency shutdown and the
maintenance of safe shutdown.

A review of the acceptability of the Oyster Creek Nuclezr
Generating Station UHS with respect to current pertinent
regulatery criteria will be provided. Criteria considered
will include NRC regulatory guides, standard review plans,
general criteria, regulations and other documented staff
positions used in the licensing of new nuclear plants.

The review will be based on docketed information on Cyster
Creek and as the nearby proposed Forked River Nuclear
Station, as well as on design drewings, specifications and
reports on file. Any deviaticns from current licensing
requirements will be identified and the significance of the
deviations will be explained.

Basis for Evaluation

The current criteri :
ina: .

v
o)

M

"

(84
| 28
o

O‘D

s |

t to this topic are the follow-
Standaré Review Plans 2.4.7,
2.4.8, 2.4.11, 9.2.1 anéd 5.2.5

NRC Regulatory Guides 1.27,
1.59, 1.102, 1.117, 1.127 and 1.135

NRC Branch Technical Position ASB 9-=2

The Oyster Creek Ultimate Heat Sink

The UHS under review consists ¢f a canal drawing water

from Barnegat Bay. The canal is 140 £t., wide, 10 ft. deep
and lined with riprap covered with a layer of 4 inches

of crushed stone bonded with asphalts. The canal follows

the Scuth Branch of the Forked River. Discharge is zhzcuch
another canal, 100 ft. wide similarly lined, followinc Ovster

Creek back to the bay. Baseé¢ on our analyses, the Cyster
Creek Plant UKES meets all applicable NRC criteria wiih the
following nctes:

TOPIC 1II-3.C Sheet 1




1)

2)

SRP 9.2.5, "Ultimate Heat Sink" reguires in Section III-5
that the reviewer verify that essential portions of the

UHS are classified Seismic Category I, Quality Group C,

and are tornado missile protected. The intake canals being
an open channel of water to Barnegat Bay would not be threat-
ened by tornado missiles. FHowever, the slopes of the channel
have not been designed for seismic conditions. This is

not significant in that the lined canal banks shoulé be very
stable during a seismic event. Also, even if the banks
collapsed, the dimensions of the channel 140 ft. wide by

10 ft. deep would preclude the possibility that an embank-
ment collapse would significantly affect water flow znd
threaten the ability ¢f the plant to reach a safe shutdown
state.

An additional investigation was performed to study the
affects of a seismic failure of the bridges which cross

"

One of th e

"
[}

reg ory Guide 1.27 is that
technical spec e lant should include pro-
visions for ac n in the event that conditions

.
3
- -
< &3
-
-
--

0O

threaten partial loss of ¢th lity of the UES. Even
the partial loss of the UHS is not considered credibl

since the canal is cpen %o Bay. However, high
flood levels could threazten the intake pumps. This problenm
has been addéressed under the discussion of of loss of

-~

intake pump function due to flecding. (Th intake structure
and pumps are not cunsidered to be part of the UHS according

to Regulatory Guide 1.27). The technical specificatien
concerning loss cof pumping capadility is discussed under
Topic III-3A, "Effects cof Eigh Water level on Structures".

Reference: Torked River Nuclear Station, Unit 1 PSAR,
Volume 5, Question 2.12.

TOPIC 1IXI-3.C Sheet 2



TOPIC IIl-2

I.

II.

III.

a)

Introduction

Wind and Tornado loading

This topic reviews the wind and tornado loading (including
pressure drop) capacity of the Oyster Creek Nuclear Gen-
erating Station and also its ability to withstand tornado

generated missiles.

The cobjective of the review is to

assure that Categcry I structures, systems and component
are adequately designed for tornado windés ané pressure
uctures not cdesigned for

drop and that any damage o
tornado generated
structures.

Items involved in
in amendments 11

-

28,

o
st

forces will not endanger Category I

this topic have previously been addressed
<l and 32 of the Cvster Creek FSAR.

Therefore, these amendmeits serve as a large part cf the

basis for this review.

F4 <« - .
for Evaluation

Basis

The current criteria pertinent to this topic are the following:

Standaréd Review

NRC Regulatory Guides 1.76, 1.1

Evaluation

Winéd Design loaé:

Plans 2.

3
3
5
8

www
-

Reviews of the Oyster Creek plant buildi
indicate that they will be 2ble to safel
year windsterm., This is basedé on the us
allowable stresses increzsed by cne-thir
which include wind. The 100 year windst
a velocity of 100 mph Zrom 0 to 50 feet
50 to 100 f«¢.

TOPIC 11I-2 Sheet 1
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Tornado Design Load

Regulatory Guide 1.76, "Design Basis Tornado", requires a
maximum pressure érop capability of 3.0 psi and a maximun
tornado wind speed cf 360 mph. No design basis tornado
had been established specifically for the site but the
tornado frecuency for the site had been estimated at 2190
years (see Ref. 2). :

The tabulation below lists the various safety-related
structures with their respective maximum permissible wind
velocity ané dep.essurization values. The allowable
sl.resses do not exceed 90% of yield for reinforcing steel
and 85% of the uvltimate concrete strencth and include the

combined effect of cdead locads plus normal operating loads.

" Structure Wind/mpoh Pressure/psi
Reactor Bldég. Exterior 300 2.0
Concrete Walls v
Reactor Bldg¢. Insulated 160 0.53
Metal Siéding
Reactor Bldg. Roof Decking 280 0.68
Reactor Blég. Steel for *190 0.68
Craneway Enclosur :

Control Room - North Wall 160 0.53

Remainder 300 2.0
Intake Structure 300 2.0
Ventilation Stack 180 2.0
Diesel Generator and 0il 300 2.0

Tank Vaults

- .

* Based on siding érag - without siding steelwork can
withstand 300 mph

Cenerally safety-related ecuipment is enclosed in the lis
safety-related structures and is therefore protecteé wizth

the limits shown. The outéoor Service Water Pumps ané
Startup Transformer are capable of withstanding 200 mph
winds and a depressurization 2 psi.

TOPIC III-2 Sheez 2
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The method of analysis to determine the prc.ective capability
of safety-related buildings and equipment against various
sized missiles and missile penetration at tornado velocities
was based on the Modified Petry Formula.

The missiles assumed were a wood utility pole, 35 feet long
by 14 inches in diameter having a velocity of 200 mph and

a l-ton missile, such as 2 compact-type autcmobile traveling
at 100 mph with a contact area of 25 squar€ feet. Other
missiles postulated by SRP 3.5.1.4 have not been investlga.ec.

The results of the analysis indicate that no perforatiocn of
the 18-inch thick reactor builéing walls or the l2-inch
thick control *oom walls will occur with the utility pole
or the automcbile, although spalling of the inside concrzte
face would be expected.

The control room, battery rocm, emercency dzese1 generator
building, emergency switch cear and related electrical duct
banks have been cesigned for tornado protectien.

There is essentially no missile p
discussed above in the metal sidi

building above the refuveling floer
opening. There is 2also no missil

pumps at the intake structure.

ction of the magnitude
alls ¢f the reac:or

é the ec;;;nen: access

© tion for the Class 1

Another matter consicered was how other siructures would

be affected by failure of the stack éue 20 2 tornado.

An analysis was performed .o cetermine the cagpabllity of

the reactor builéing refuelinc floor to resist various

sized stack sections. The analysis was performed for seismic
consideraticns <o the results concern <he stack falling, not
being winé érive., however the data is an indication of the
safety levels involved. The results of the analysis are
tabulated beleow indicating a size of stack sec tion which the
various structurzl elements can withstand without 2llowing

- penetration:

Section Analvzed Length and Weicht of Stack Secticn
16" Floor Slab 20 feet, 34 KIPS
12" Floor Slab 15 fecet, 20 KIPS
7' = 0" Thick Shield Plugs 40 feezx, 86 KIPS

In each case the stack section was assumed %0 strike on end
as a cylincder and was assumed to fall from the top of the
stack.

TOPIC I11-2 Sheet 3
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The equipment necessary for emergency core and containment
cooling and other eguipment necessary to shut down the
reactor, including heat exchangers and pumps, are located
in the reactor building in compartments locat.) beleow the
refueling floor level. Thus, even such an imprchable
event as failure of the stack would not impair the ability
to safely shut down.

Consideration was also given to the likelihood of damage
to the spent fuel storace pool cue to failure of the
reactor builéing steel superstructure siding during a

tornado. Ceonclusions reached incdicate that the desicn of

the reactor builéding and the arrangement ¢f ecuipment is
such that there is very little chance that either the spent
fuel pool or the fuel stored in the pool coulé be seriously
damaged as a2 result of the ternado effects on the builéing

or its contents.

Conclusion

The Oyster Creek Nuclear Generating Station conforms to
the current wind loading criteria but does not meet the
tornado wind and pressure drop loading to the absolute
limits specified in Regulatory Guide 1.76. The safety
margin is adequate when considering the historical records
for tornado loadings at the site. The missile protecticn
for the Category I pumps is not considered significant due
to the fact that (a) the return fregquency of the tornado
is estimated at 2190 years and (b) the physical separation
of the pumps is considered significant enough that the
probability of a single or multiple missiles damaging all
pumps of the same safety system at the same time is very
remote.

References

1) Oyster Creek Facility Description and Safety Analysis
Report

2) Amenément 11 to the FSAR, "Answers to 109 A.E.C.
Questions Regarding Acéditional Plant Informaticn”.

3) Amendment 28 to the FSAR, "Response to A.E.C. Letters
of Oct. 16, 1967 and XNov., 20, 1967"

4) Amenément 31 to the FSAR, "Ceorrections to Oyster Creek

FSAR anc Anencments”

5) Amendment 32 to the FSAR, "Response %o A.E.C. letter
of Jan. 9, 1%68".

6) Miller, D. R. and W. ~A. Williams, "Tornaéo P ¢
for the Spent Fuel Storage Pocl” (Nov. 1968, a repo
by General Electric).
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TOPIC 11I-3A EFFECTS OF HIGH WATER LEVEL ON STRUCTURES

Introduction

This topic reviews the effect of the present postulated
high water level at the plant site as compared to the
original design basis water level considered for con-
struction of the plant buildings.

A design basis flood, the "Probable Maximum RHurricane,"
is developed using current criteria and compared <o the
design basis evnn* that was used for construction. De-
viations anéd their safety significances are discussed.
The design of plant building structures and the design
basis criteria are reviewed and compared to current
criteria. The variations and safety significance of the
variations are discussed.

The information used to perform the reviews is gat
from the Oyster Creek FSAR, the original plant ces
criteria anéd special reports. In case detaile’ in
mation is not available, the analysis will be mace
conservatively estimated paraneters.

Base for Evaluaticon

The current criteria pertinent to this topic are the
following:

Standard Review Plans: 2.4.2, 2.4.3, 2.4.5,
3.4.2, 3 128 D01,
3.8.4, and 3.8.5

NRC Regulatory Guides: 1.29, 1.59, 1.102

Background

The Oyster Creek Nuclear Generating Station was con-
structed before 1972. High water level ccnsidered for

the design of the intake and discharge structures,

due to the worst storm (March 1962), was EL. 4.5°'

above mean sea level. Hence, the ¢circulatinc water

pumps and the service water pumps were consicdered safe,
since they are located on the operating deck at EL. 6.0 £¢t.

High Water Level Due To Probable Maximum
<

“
0
w
3
v
"
i
el

n
[
"
"

As per Apendix C to Regulatory Guide 1.59, the new
estimated PMH flood level at Ovster Creek site is EL, 23.8
fect above mean sea level. Probeable llaximum Hurricarne
flood analysis (Ref. 1) was carried out by Mr. Philip
Sherlock of Dimes and Moore Encineers, Cranf , New
Jersey, assuming very conservatively estimated parameters.

TOPIC III-3A Shect 1




The report of PMH analysis, submitted to GPU service Cerp.
in March, 1972, concluded that Oyster Creek will have
flood level at EL. 22.0 feet above MSL.

Flood Protection Measures For Seismic Catacorv I Structures

The plant site is located at grade EL. 23.0' above mean sea
level, which is 1'~0 above PMH flood level EL. 22.0 feet
The major builédings of the plant are sealed against entry
of flood water to EL. 23.0°'.

Although the external walls of sa‘etv related structures
that are below the plant grade elev n are protecteé bv

& water proofing membrane t© EL. 5.0 f:., the FSAR indicates
that ground water exists at an EL. 15.0'. The difference
between the ground water eleva:;on and the water prooiing
membrane is ,ucged -ns-gn;f*cau. since the plaat has not
any ground water seepage protlem. The piping penetraticns
and other cpenings in the walls below £flocd water elevation
are protected with flood sezls. These above factors anc ¢
fact that the wall .n.cx ess below grade for safety relacze
structures ranges from 4'-6" to 3 -0, makes the floodin
potential of the *eac.or builéing very small.

The walls of safety relateéd builédings are designed to with-
stand the hyd*cs atic p'essu:e due tO ground water level a2
BL. 15.0' and herizantal seismic earth loading. Hence, th
walls will :es‘s: the hydroszatic pressure due to PMHE flood
level and lateral soil pressures.

The intake structure which supports the c: rcnla--“g water
pumps and the service water pumps, seismic Class I eguipment,
designated as a Class II structure.

Analysis of the as-built intake structure shows that 2l

-

elements of the intake structure satisfy the criteria for a
Class I structure, except fcr PMHA flood water leve‘. (Res. 2)
The intake structure was designed for high water level at
EL. 4.5' above mean sea level (see paracraph 3.0). Hence, the
operating deck level was estzblished at EL. 6.0', giving 2
1.5 £t. margin of safety. As 2 result, the intake structure
and punps represent the major priblem for a safe shutécwn of
the reactor du:;ng PMH £lo0é 2s Per Reculator Guide 1.35%2.
Due to this fact, and in response =0 cuestion 4.J in Relerence
2, Jerscy Central Power 2ané Light l1as conitted that emergency
procedure No. 520 will be follcwed when water level at the
intake reaches %o EL. 6.0', 0 safely shutdcwn the reacter and
maintain it for the reguirzd period of time.

TOPIC III-3A Sheet 2 v



VI.

VII.

Conclusion .

The use of the hydrostatic lcad from design flood or
high water level provides reasonable assurance that

in the event of flood the structural integrity of the
plant seismic Class I structures will not be impaired.
As a result seismic Class I systems and the corponent
located within these buildings will be adequatelv pro-
tected and will perform their necessary safety furctions.

The intake structure, supporting Class I eguipment e.g.
service water pumps, etc., is protected only to water
level EL. 6'0. Beyond that flood level, emergency pro-
cedure No. 520 shall be enforced for safe shutdown cf
the facility.

References

1. Report - Probable Maxinmum Hurricane Flood an=lvsis -
Oyster Creek Nuclea: Station Unit No. 1, by Mr.
Philip Sherlock cf Dames and Moore, Cranforé, New
Jersey (March 1972)

-

2. Oyster Creek Nuclear Power Plant Unis N
22. Additional ing c-“c-zcn response o
guestions of October 16, 1967 reguest.

letter - Dr. Peter A. Morris, Director,
Res2arch Licensing to Mr. uonn E. Logan,

Jersey Central Power & Lighting Co.)

v
4
3
[$D
]
o
3
o

I 0

.
A T R
m

n

[ B3
ot
0

bl

n o

0 v 't
.0

()
< 1ty
g O -
n (BN

0 0
o
n o
bo b ot
O O
m
o

Al

TOPIC III-3A Sheet 3

(a4
-~

-



TOPIC I11-4.D

SITE PROXIMITY MISSILES
(INCLUDING AIRCRAFT)

I. INTRODUZTION

This topic reviews the acceptability of the Oyster Creek
Nuclear Power Plant against the missiles generated from
accidental euplosions in the vicinity of the site, and from
eircraft accident. The objective of the review is to
assure that Category I structures, systems and components
are adequately designed for the site proximity missiles.

" The results of study for the nearby Forked Rive-s Nuclear
Plant are reviewed concerning the proximity of the site to
the accidents under investigation.

Finally the evaluation is made concerning the consegquence
of the above accidents upon the plant and its operation.

Further a2 probability study of accidents, as reguired by
Standard Feview Plan, Section 3.5.1.6,is recommended to

confirm that the plant is adeguately protected against
aircraft hazards.

II. BASIS FOR EVALUATION

The current criteria pertinent to this topic are as
follows:

Standard Review Plans 2.2.1, 2.2,2, 2.2.3, 3.5.1.5,
$:9:1.86, 3.5.2, 3.5.3.

NRC Regulatory Guides 1.70, 1,91,

III. EVALUATION OF ACCIDENT

1. Missiles from Accidental Zxplosion

There is little industry within ten miles of the site.
Small industry, consisting mainly of boat repair and
commercial fishing, is scattered along coastal area.
The remaining industry in the area is small ané diver-
sified. A list of the industrial locations within ten
miles of the plant site is presented in Exhibit
1I11-4.D-1. Therefore, the industrial facilities near
the site do not pose any threat to the plant.

Other accidents resulting from explosions of nearby
transportation - train, truck, ship or barge, &nd pipe-
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line, are studied using the transportation system shown
in Exhibit III-4.D-2. The major highways are the
Garden State Parkway and U.S. Route 9. The Central
Railroad of New Jersey track, zlongside Route § in 2
north-south direction through the study area, is cur-
rently dismantled. Pipeline explosions are precluded
because the existing 10" ¢ pipe line and a 12" ¢ pipe
line planned in the future along Route 9 is considered
less critical than the truck explosion. Therefore, the
remaining sources of missiles to be studied are those
from truck explosions and ship explosions. An explo-
sion feo by as much as 10,000,000 pound ship lcad of
TRT in 2arnegat Bay is not ccnsidereé hazardous due %o
the relative distance.

Initial evaluation of the plant relative to Reg. Guide
1.91 indicates the critical plant structures are within
the critical distance of approximately 1600 £¢., where-
in truck explesion may be hazardous. However, further
detailed study on peak incident pressure due $0 2 truck
explosion indicates that the pressure is only 2 psi

and, therefore, is not critical.

-

Aircraft Hazards

There are several private airports serving the region.
The Manahawkin Airport is iocated nine miles south of
the site. The Robert J. Miller Airfield is located
nine miles to the northwes: near Dover Forge. In addi-
tion, there are two small dirt airstrips in the 2zrea.
One is located twc ané cne-half miles northeas: of th
site while the other, Beechwocd, is eight miles NNE.
The Federal Aviation Adnministrazion lists a2 restric:ed
area at Warren Grove with its closest boundary 7.5
miles from the site. This 2rea is an aerial target
range used by the Massachusetts Air National Guard.
However, bombs and rockets used are dummies without

explosive charges.

The air rridor, known 2s New York 838, passes within
10 miles of the plant location and is used by the Air
National Guard as a low level high speed military
training route only to make 2pproaches to the Warren
Grove Range. fter the practi~e runs over the target
have been completed, the plaznes £ly to higher alti:zudes
to return to their base by routes other than Hew York
838.

Although an extensive study o.. the probadility of air-
craft accidents near the site has not been conducted :¢
prove that aircraft hazards are eliminated 2s 2 design
basis concern, it is anticipated that there will be no
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vi.

significant safety implicat
detailed survey of aircraft

EVALUATION OF PLANT

ions.

However, &

Tore

traffic near the site is
reguired to substantiete this positive conclrsion in
accordance with the acceptance criteria in S.# 3.5.1.6.

The missile hazards to the plant due to accidental explo-
sions in Item III(1) a2bove 2re not likely 2s critical as

the effects of tornado missile described in TOPIC IlI-2.
Therefore, the plant modification as recummended in TOPIC
I1I-2 is considered adeguate.
Although consideration of a2ircraft impact on the plant was
never reguired 2s a lice'sing basis for the pla“:, the fall
of the plant stack on reactor tuilding was evaluated. In
this unl;ke-y event, it was ccncluded that the .-ac:o: can
be safely shut down. (See Amendment 31, CORRECTIONS 70
OYSTER CREEK FSAR AND AMENDMENTS, JCP&L Co.)
CORCL ONS
The Oyster Creek Nuclear Powe: Station is adeguately pr
tectec 2gainst site proximity missiles except for the
Category I pumps on the intake structure (See TOPIC 1II-2).
Bowever, the probability of an aircraft hazaré shoulé be
calculated in accordance with SR? 3.5.1.6 to confizya that
aircraft hazarzés to the plant need noct be considered.
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