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>fr. W. Paulson 'q' .' ,
U. S. Nuclear Regulatory Commission . j? - '
Washington, D. C.

Dear Str. Paulson:

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

Jersey Central Power 5 Light Company (JCPSL) letter, dated
February 4,1981, to the U. S. Nuclear Regulatory Commission (NRC)
advised that JCPSL 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. Design Basis 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 Valve"

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

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

Topic XV-S, " Loss of Normal Feedwater Flow."

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

Topic XV-20, " Radiological Consequences of a Fuel-handling kl
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 PNR Pressurizer
Safety / Relief Valve or a BWR Safety / Relief Valve."

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

Topic 7.V-19, " Loss of Coolant Accidents Resulting from
Spectrum of Postulated Piping Breaks within the Reactor
Coolant Pressure Boundary."

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

B. Seismology and Geology Evaluations

Topic II-4. ' Tectonic Province."
.

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

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

C. Site Ha:ard 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 II-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 II-1.A, " Exclusion Area Authority and Control."
|
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Topic II.1.B, " Population Distribution." -

. Topic II.1.C, " Potential llazards.or Changes in Potential
ifazards Due to Transportation, Institutional, Industrial,.
and Military Facilities."

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

Sincerely,

d*
.

Ivan R. Finfro ,J
Vice Preside
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TOPIC ASSESSMENT
DESIGN BASIS EVENT EVALUATION

OYSTER CREEK NUCLEAR GENERATING STATION

Docket No. 50219-1

.

April 1981
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DESIGN BASIS EVENT EVA1.UATION

*

1. Accidents and Transients - .

A. Introduction .

B. DBE Documentation llistory
C. Codes and Models

D. DBE Performance . .

1.0 Croup I Events

1.1 Decrease in Feedwaters Temperature (Topic XV-1)
1,2 Increase in Feedwater Flow (Topic XV-1)
1.3 Increase in Stcan Flow (Topic XV-1)

*1.4 Startup of Inactive Loop (Topic XV-9)
1.5 Flow Controller Malfunction (Topic XV-9)
1.6 Inadvertent Closure of Main Steam Line Isolation

" Valves (Topic XV-3)

2.0 Croup II Events
2.1 Loss of External Load (Topic XV-1)
2.2 Turbine Trip (Topic XV-3)
2.3 Loss of Condenser Vaci. m (Topic XV-3).

2.4 Steam Pressure Regulate Failure (Topic XV-3)c

2.5 Loss of Fecdwater Flow (Topic XV-5)
2.6 Feedwater Line Break (Topic XV-6)

.

3.0 Group III Events.

3.1 Steam Line Break Inside Containment (Topic XV-2)
3.2 Steam Line Break Outside Contalment (Topic XV-2)

,

3.3 Radiological Consequences (Topic XV-IS)-

4.0 Croup IV Events
4.1 Loss of AC Power to Station Aux!!!arles (Topic XV-4)
4.2 Loss of all AC Power (Topic XV-24)

5.0 Croup V Events
5.1 Loss of Forced Coolant Flow (Topic XV-7)
5.2 Primary Pump Rotor Seizure (Topic XV-7)
5.3 Primary Pump Shaft Pccak (Topic XV-7) (LATER)

6.0 Croup VI Events
6.1 Uncontrolled Rod Assembly Withdrawal at Power (Topic XV-13)
6.2 Uncontrolled Rod Assembly Withdrawal - Low Power Startup

(Topic XV-13)
6.3 Spectrum of Rod Drop Accidents (Topix XV-13)
6.4 Radiological Consequences

7.0 Group VII Events
'

7.1 Spectrum of Loss of Coolant Accidents (Topix XV-19)
7.2 Radiological Consequences of Loss of Coolant Accident
7.3 Radiological Consequences of Failure of Small Lines (XV-16} (LATER)

,
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8.0 Creup VIII Evento
'

3.1 Radiological Consequences of Fuel llandling Accident

9.0 Grotip IX Events ,

,

9.1 Inadvertent Opening of INR Safety /itellef Valve (Top 1x XV-15)

10.0 Croup X Events
10.1 Invertent operation of ECCS or CVCs malfunction etiat causes __

an increase in coolant inventory (Topic XV-14),

-

11.0 Croup XI Events . .

11.1 Fuel Loading Error (Topic XV-11)
,
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DESIGN dASIS EVENT EVALUATION

A. 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 radioactive 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 reactor
coolant system pressure boundary, and the reactor 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.

-1-'
,
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Th,e 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. In 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 categories are:

Condition I: Normal operation and operational transients

Condition II: Faults of moderate frequency

Condition III: Infrequent faults

condition IV: Limiting faults

The basic principle applied in relating design r.equirements
,

.

to each of the conditions is that the most probable occur-

rences should yield the least radiological risk to the

public, and those extreme sitaations having the potential

for the greatest risk to the 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 operating 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,

.

-2-

_ - .. - _

.- . . - . . - - . .



- -:a__ - .- -.. . . .
,

o .s-

-s.

.

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. Increase in heat removal by the secondary system

(tutbine plant)

2. Decrease in heat removal by the secondary system
-

.

(turbine plant)

3. Decrease in reactor coolant system flow rate

4. Reactivity and power distribution anomalies
.

5. 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

-3-
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categories (see previous list) is assigned't'o 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-

tlating 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 in

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 ability 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.

* -4-
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The 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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B. DBE Documentation Illstog

The Oyster Creek FSAR (Reference 1) was issued in January 1967. The

submittal was prepared by the licenace. Jersey Central Power and Light

Company, and the vendor, General Electric. ttost t ranstents and accidents

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

During 1970, additional analyses were provided at power Icvels of 1690

tnt and 1930 !Mt. These results were transmitted in References 3 and 4

to support power upratings.

Starting in 1974, for cycle 5 operat'>ns, the core was reloaded with

Exxon fuel. Exxon submitted topical reports on their methods (Reference

6), comparisons to CE results (Reference 8), and their calculations for

7 X 7 (Reference 9) and 8 x 8 fuci (Reference 11). Analysis of the rod

withdrawal event is in Reference 10. For these submittals, analyses at

1930 w t were performed. T1;cse reports were submitte<1 with the cycle 5*

'

reload report (Reference 7).-

The result of these analyses was the }:Cl!FR for each event, calculated

with the XN-1 correlation. In 1975, the 73-2 correlation was develepc:f,

which includes the Tong factor to handle nonuniform axial power distri-

bution effects.

'

During operation, the !!CpR is of more interest, since this gives the

power margin, and the }tCPR is more readily determined using the on line

computer from the existing operating conditions. In Reference 12,}:CHFR

results with XN-2 were presented for limiting events. Technical
,,

.
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Sp;sificcticns varo altered 20 that an MCPR of 1.40 (as dstormined .

from the HCHFR) was assured for any transient'. This necessitated a
,

power limit of 1820 iMt. The staff evaluation in Reference 16 approved
,

the use of an MCPR of 1.4 and these supporting analyses.

~

Later in 1975, additional analyses were done (Reference 14) to
.

directly calcula;c HCPR so that the full power rating of 1930 SMt could

be supported. Limiting events (rod withdrawal, turbine trip, w/a

bypass, 5 pump trip, and slow loss of feedwater heating) were assessed.

Additional test data obtained also allowed operation with a MCPn of 1.32

(7 x 7) or 1.34 (8 x 8) . These values provido a 95%/95% convidcace d.at

fuel rods will not exporf ence boiling transition.

The staff evaluation of this analysis is presented In Reference 21. This

SER accepted use of the XN-2 correla'elen to calculate MCPR, and use of

the NCpR's given above as the design limits.

These results form the reference analyses since telunds atter cycle 6'

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

LOCA Analysis

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

analysis considered large double-ended rectreulation lInc breaks.

Later review determined that, since Oyster Creek does not have a high pressure~

coolant injection system, small breaks may be more limiting. The effcets of

the emergency condensers, auto-relief system and core spary systems were in-

cluded, as well as the. control rod drive pumps and the feedwater pumps (if

offstte power is available).

.

1

-n..,.,-..--.~... .. .. -- ..w n - - . . . . , - ~ . ~~-----s-.e-. ..-~,m--e.m ...y

_ _ _ _ , . ,, . - . _ . _ _ _ . . . ,



- .. A- s.u - - . . = . .: . =.: - ..= ..

- -

. s

-
,

.

Secrting in 1974 Exxon supplied enaly:co to support their reloaj fu21.

Modifications 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.
~

.

t

In 1975, documentation of the Ey.xon UREM-Based NJp-BUR ECCG Evaluation Model
"

! was submitted (Reference 17). This m:'cl was nacd to detennine LOCA perfor-

~

mance for Oyster Crcck. Staff evaluation of the evaluation,model is shown in

Reference 18. The model was found te be in conformacnc with the requirements
1

of Appendix 5*..

Calculations for Exxon fuel types ucre done, late in 1975 and early in 1976,
,

to show conformance with 10 CFR 50.46. These analynes in References 19 and
.

20 used the approved models. Two input parameter changes, use of less than

design limit LilGR's and use of 100% of the spray coefficients for 8 X 8 fuel
.

were approved by the staff in Reference 21.
*

.*
.

The spray coefficients assumed in the Oyster Creek analyses are based on the.

minimum spray flow provided to any assembly by spray distributed from a slugic4

spray system. Ilowever, the minimum flow per assembly may be reduced due to a

narrowling of the cone angic at the spray nozzles. This effect could result

in reduced spray coefficients for BWRs if the minimum spray flow per assembly

falls below the minimum value previously assumed, liowcVer, Oyster Crcok has

modified their spray systems such that no singic failure could preclude

operation of either spray system.

. .

.*
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The Exxon analysis discussed abova used as input results from NSSS vendor

blowdown a'nalysis and then Exxon heatup results.- Exxon later submitted a

model which included both blowdown and heatup calentations in reference.22.-

The NRC accepted this. topical report for reference to plant applications

in reference 23. .

Analysic for Oyster Creek using this model was submitted i'n reference 24.

The results from this report re the reference analysis for LOCA for the

Oyster Crcck plant.
.
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C. Cedes and ModcIs*

Analyses in the F5AR were d,one with CC plant transient codes. For the

limiting events, which are rennalyzed for reloads, the Exxon plant transient

code PTS-BWR/ MOD 002 (?ef erence 6) was used.

.

The PTSBUR2 digital computer code is used to assess transient performance.

of non-jet pump BWR's. The codes utilizu the basic transient fluid con-

servation equations for mass, energy and one-dimensional momentum. A point

kinetics reactivity model is used with feedback from Doppler, voiding and

control rods. Axial weighting factors on power or feedback can be used.

The program calculates fluid conditiens, such as quality, pressure and flow

as well as heat flux, power and reactivity. Control functions such as

reactor scram, relief and safety Salve flow, isolation valve closure, water

Icyc1 controller and steam pressure reguletor can be medcled. The code was

latter modified to include an isolation condenser model for the analysis of

the loss of feedwater translen't (raference 2fd.
.

As discussed in Section B, this code calculates the MCPR during the event.

The transient analyses were performed with the following initial conditions

and assumptions unicss otherwise specified in the individual DBE section:

,1930 MWt = 100% power

End of cycic void coefficient for heatups

Beginning of cycle void coefficient for cold water addition events

25% uncertainty factor on void cerfficient.
,

1035 psig reactor pressurc

..

bconding scram reactivity curve

.

s
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The an.alyses assume an initf al power Icyc1 of 100% (1930.Wt). The Schndard

Review Plan requires use of,a 2% power 'measurt ment uncertainty. This devi-

'. ation'is being ass.2ssed by the UltC on a generic basis for all BVR/2's and

BWR/3's, but an implementatic,n position has not been established.
.

As required by Appendix K, the IUCA analysis assumes an initial power of.
'

102%.
.

I The LOCA codes arc discussed in Section 8 and Section 7.1.
,
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D. DBE Parfermance
- - .

. .

1.0 Croup I Event _s ;~ -- - - '-*

These moderate frequency events f avolve either an increase in heat

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

1.1 Decrease in F_ dwater Tenperature (Topic XV-1)

A decrease in feedvater temperature enn result f rom a failure of a

feedwater heater. The analysis assumes an inutantaneous loss of all
0feedwater heating with the temperature dropping to 135 F.

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 denand until the reactor trip.

.

A second case was also censidered, a slow loss of heating resulting

from a turbine trip. This event was found to be essentially the same

as a turbine trip, since the power and pressure transicut (due to the

turbine trip) is over before the ccider water reaches the core (delay
.

time for water to reach the bottom of the downcomer). These results

as well as th*ose for the instantaneous loss are given Reference s 9,

11 and 15.
.

.

A slow loss of heating not accompanied by a turbirie trip causes a : ore graducl

decrease in feedsater enthalpy, with the temperature dropping frca 315*F to

100*r in 60 seconds. This sicw loss is core severe in terms of.MCPR reduction

- because the peak heat flux is higher. The co.mplete less of feedwater heating

results in a quick ncetron flux increase and thus an overpowr:r trip is reached

sooner. If a trip did not occur, the heater loss would be a more severe event.

.
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The sequence of evento for these events is summarized below.
4

I *

*.

Slow loss, with turbine trip.

.

Tirr.e (sec) Event
-

.

O turbine trip, tertiary heaters 1:,st
1

-

overpowr reactor trip
1+ bipass valve opens

.

Slow loss, without turbine trip

Time (sec} Event

0 IW heaters lost

30 APRM overpower trip

.

Instantaneous Loss .

.

Time (sec) Event

0 loss of W heating

5 colder water reaches the core

5.5 overpower trip
'

Following the seram, the plant is in a condition from which a safe

shutdown can be achieved.

c

.

Operator procedure in the event one or more heaters are lost is to

reduce Teactor power by control rod insertion. Failure to do so.

would make an overpower reactor trip occur sooner than it might

otherwise.
.

.
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1.2 INCRFISE IN FEEDWATER FIN ('IOPIC XV-1) ..__

An' increase in feedwater flow can result from a realfunction of the
feedwater controller. Power increases in response to void reduction
reactivity. .

.

'Ihe analyzed e. vents are init,iated frcm approximately 53% power, 42%
flow, since these conditions permit the largest increase in flow, and-

thus feed / steam mismatch.

The transient is terminated by the high water level turbine trip in

8 seconds. Scram occurs during closure of the turbine stop valves.
The bypass valves autcmatically opens due to the increasing reactor
perssure.

'Ihis event has been assessed by Docon in References 9 ard 11.

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 assumd to be initiatal frcm full powr, ard

proceeds until the high level turbine trip produces a re. actor scram. ,

'Ihe event can te thermally limiting since the turbine trip occurs frcm
an elevated power level. The bypass is assumed to function normally.
'Ihe increase in feed flow frcm full power has not been analyzed for.
Oyster creek. However, based on c trparisons frce other EhWs, results
of this analysis are not expected to require changes to a setpoint or
the initial MCPR..

.
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1.3 Increase in Srcam Flow (Topic XV-1)
,

. An increase in steam flew can occur due to a pressure regulator mal-

funecion. The increase heat removal causes reactor cooldown, pressure

decrease and vold formation. Neutron flux decreasen vla the vold re-

activity feedback.
*

Transients were considered from three power Icvels, 1860 !Mt ' 960 iMt
'

and hot standby. In each case, the turbine contral valves are opened

to 110% of full rated. A mechanical stop prevents further valve

opening.

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

be expected.

The decrease in pressure wuld result .in MSLV clonure (825 psig) . A

reactor scram is initiated by low reactor water Icvel. The MSIV
,

'

ciosure would also trip the reactor upon their reae biny.10% closed. -
<

.

Pressure regualtor malfunctions are considered in Scetion VII-8 of the

FSAR (Reference 1) and Amendment 14 (Reference 2). Since there arc

only minor consequences compared to other possible transients, no re-

analysis was performed for later cycles.
.
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l.4 SPARINP OF Mi IDLE ICOP (WPIC XV-9)

h startup of an idle loop could result in a cold water addition
to the core, which could cause a power increase through void collapse.

.

Oyster Creek is a non-jet pump plant with five recirculation loops,
each with isolation valves. Procedures ara interlocks on pump

starting and valve opening effectively prevent such a transient.
Multiple failures are required for a severe idle 1 cop startup event
,to occur.

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

Nontally a loop will not be isolated when its pump is shut down so
that reverse ficw via the bypass valve will keep the lcop hot. A
50'F differential requires reactor shutdown to restart the purp.

110 wever, an analysis of this event has been perforned by Exxon at
1930 Mit in reference 25. The following asstrptions are unde:

1) Water in the isolated loop is 100'F.

2) The suction and bypass valves are opened at the same tire.

3) Caircident with valve opening, the ptrp is started and quickly
brought up to speed.

. .

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

5)' -100%. p'ower and 100.f flow from 4 runntn;; iiumpu..

6) Scram setting is at 116% power. -

.

Cases were also assessed;from reduced power and flow conditions. The't

, .

full power case was the most severe. The resdIts show that a high flux
.

scram occurs' 7 seconds af ter' the er.1d w. iter reaches core. The MCPR.

limit is not violated.
.
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Flow Contro13er !!alfunction Cau tin 1 ncrease in 11WR Core Flow Rate (Topic XV-9T1.5

A ' malfunction of the speed controller can cause tl,1c scoop tube,positionar

to move at its maximum speed in the directica of ir. creasing pump flow,
.

a 10%/sec increase. A malfunction of the master flow controller is
.

Icss severe since it has its own rate limit.which is less than that of
.

individual scoop positioner.

.

The transient is initiated f rom 52% flow, 6').5% power, to allow the
,

maximum possible -it. crease in flow. Neutron flux. increases due to the

void coefficient. IIcat flu:: does not increase above the steady-state

value due to thermal lag. power and flow re-establish themselves at

a new equilibrium value.

.

The consequences of this event are relatively mild, and resemble
'

normal load followed by flow contiol. No thermal lin its arc approached..

~

This event was assessed in the FSAR. as well as in References 9 and

! 11 by Exxon.
.
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1.6 Main Steam Line Isolation Valve Clonure - (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 arc ~nceded for heat

*

removal,

.

The relief valves located upstream of the MSIV's open automatically on

high pressure af ter 4 seconds to relieve the pre:4sure transient. Re-

actor scram eceurs on 10% elosute of the 1 solation valven at 0.3
.,

seconds int 6 the event. For long-tenn cooling the relief valves and
'

isolation condensers are adequate for removing decay heat.

.

For a conservative analysis of the pressure, the fastest closure time

(3 seconds) is assumed, and no credit' is taken for heat removal by

the isolation condensers. The safety valve JIft setpoint is not reached.

.

This event was analyzed by Exxon in references 9 and 11. The resulta

showed that the pressure consequences were lens severe than those pre-

dicted by the turbine trip without bypass event (The relief valve sizing

transient).

BWR's covered by the CE Cencric Reload Methodology assess MSIV closure
.

l with reactor trip due to the high Clux scram as the limiting overpressure

event. This sequence of events generally result.i in a higher pressurc

than a turbine trip or load rejection with i>ypass f ailure (with scram
~

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

.
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analyzes an even more severe event to ansess tiie adequacy of safety
.

valve sizing. The turbine stop valve closes , no scram La assumed to
,

*

!

| occur, and the relief valves, bypass valves and isolation valves on
c

the isolation condensers are all assumed to fail. The' safety valves

'

are able to maintain pressure below 1375 psig.(110% of rer.ctor vessel

'Idesigri pressure) .
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2.0 GROUP Il RESULTS

The moderate frequency' events in group II are chdracterized by a .

~ *

decrease in heat removal by the secondary system. -

'

2.1 Loss of Load (Topic XV-3)-

Upon loss of electrical load, the turbine generator overspeeds,

causing a rapid closure of the turbine control valves. Reactor trip

occurs on sensing the load rejection (acceleration relay on the

iurbinecontrolvalvesstem). The bypasa automatically accepts the

steam load when the turbine is isolated.
1

_

The loss of load transient behaves similarly to a turbine trip event.

Ilowever, since the steam flow to the turb.ine is initially reduced by

action of the throttle valve.rather,thau sudden closure cf the stop

valve, the pressure and power transien,ts are nilder. The isolation

condenser is not actuated .4ince the pressure increase does not last
.

as long as the 15 seconds actuation delay.

Thus, this event is. bounded by the' turbine trip, and is not analyzed

separately.

2.2 Turbine Trip (Topic XV-3)

A turbine trip can result from a variety of malfunctions of the turbir.c.

generator such as overspeed, or from inadvertent closure of the turbine

stop valves. The sudden loss of the reactor heat sink leads to pres-

surization and heatup of the reactor.

.
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Protection is af foreded by a reactor scrant upon 107. chosure of the
;

turbine stop valves. The normal path of heat removal would be through

th bypass valve to the main condenser. Use of this method requires

offsite power to cool the condenser. For a conservattvc calculation,

bypass failure is assumed, and alternative heat removal means are

used, such as the relief valves and isolation 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 bypans valvee. Pressure remains voll

below thc. 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*rcilef valven are adequate to keep pressure.

below the lowest safety valve lift set point.

The turbine trip from full power with combined failure of bypass,

isolation condenscrs 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:

.

O
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Time (secl_ Event ,

'

O turbine trip
., ,

OF reactor trip

1.5 relief valve opens

9.0 relief valve closes ,

For the safety valve sizing event, the sequence in as follows: .

'
.

Time (see). Event

0 turbine trip

0.5 neutron flux'pcak
.

2+ heat flux peak

2.0 safety valves have opened and reduced

pressure
.

The Exxon analysis showed that th6 turb!nc trip with bypass

failure was the worst uverpressurization event challent, Lng the
.- .

relief valves. The relici valve capacity is sufficient to prevent
.

the safety valves from lifting even if the bypass is neglected. -

As discussed previously the pressure rise due to a turbine trip

without scram or relief valves can be acco=nodated by the sefety

valves.

Single failure of pressure relieving devices are considered in the

analysis ~.

Operator action in response to a turbine trip would be to verify

automatic plant responses, such as reactor trip, bus transfer and re-
..

lief valve operation and then proceed with normal plant cooldown using

.

. -.. . . . . _ _ _ . - . , . . . _ . . . . . . . . . , _ _ _ . _ . . _ . _ _ . . . . . . . . _ , , _ , ,

. . . - _ ,



" - " ' '

.. - : '. ~ : .

- *

. . . - . . - . . - - -

. .

'

.

th2 icohtien condenscra and relief valves if the main cendenser is.un-
L

Available or if the bypass fails.
,,

2.3 Loss of condenser vacuum (Topic XV-3)
.

A loss of condenser vacuum results.in a loss of the main heat sink for

the reactor. A turbine trip occurs at 20" Ita, an'd a reactor scram at 22"

Hg. This event behaves similarly to a turbine trip with bypass failure,

since the bypass to the condenser is automatically blocked upon re-

ceiving the loss of vacuum. Relief' valves and the isolation condenser

are used to remove decay heat.

2.4 Turbine Pressure Regulator Failure, (Topic XV-3)

A steam pressure regulator failure in the direction of decreasing ficw

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.

-
. ,
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2.5- LOSS OF N0!OIAL FEEDWATE!! Fl.0W (Topic XV-5)

A loss of feedwater flow could occur from pump failures, feedwater.
,

controller failures or operator error. Loss of feedwater results

in a reduction of vessel inventory which causes water level to drop.

T' e icvel drop is terminated by isolation of the steam system.h

Reactor protection is provided by trips on low and lowLlow water

icvels .

The Exxon analysis for the loss of feedwater transient was submitted

in reference 26. The analysis conservatively assumed full power

and an initial water icvel one foot below normal operating Icvel.
,

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 icvel one foot

below operating conditions =inimizes 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 re.1ches low level.

setpoint and teactor scram occurs

.

e
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TIME (SEQ EVENT
~ ~ ~ - '~~~~

.

15.0 Reactor water Icyc1 reaches low-low 1cect'

*
.

setpoint and the following events occur

.

1. Main Steam Isolation valves (MSIVs)

begin closing (10 scepad closing

time).

2. Main recirculation pumps trip.

3. Isolation condenser return valves

1.

signaled to open

4. Core spray pumps are signaled to-start
,

35.0 Minimum downcomer water level of 5.36 feet

above the :op of the active fuel is reached.

Af ter MSIV closure, the isolation cet denner system initiates system

depressurization. The maximum dome pressure durin;; the transient is

1047 psia, below the setroin't of the rellei valves (1065 psia). T;ic
'

>

minimum critical power ratio docs not decrease below its initial

steady state value.

Beyond the first 125 seconds of the-transient analyzed above, the

sequence is straightforward. The limited amount of inventory makeup

availabic from the control rod drive flow is not expected to raise

downcomer level at a sufficient rate to clear the low-low icvel indi-

cation. Since the various safety systems have been actuated at thi;

icvel, no credit is taken for operator Intervention.

.-
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The system will continue to depressuri=c until core spray flow is
,

introduced to the vessel at approximately 285 palg. The water 1cvel
- ..

in the core at this point.has been calculated to exceed'the low-low-

low level setpoint (4'8" above the active fuel) . This level estimation

is based upon fully collapsed Icvel of the fluid mass.at saturation

conditions. Following initiation of cure spray the Icvel will re- .

cover and the event terminated.

The corrective functions for this event are automatic. The operator
.

performs a monitoring function to verify the automatic actions and
.

. attempt; to restore feedwater flow. The operator will manually cyc1c_

the isolation condenser operation to maintain a vessel cooldown rate

of less than 100 F/heur when reactor level and pressure are under0

control.
.

The LOF had been previously analyzed without taking credit for the
,

cooling and depressurization ef fects of. the isolation condenser,

references 8, 9, and 11. In these analyses the elief valves 11f ted.

Calculations show that the core remains well covered af ter reaching

equilibriun at a pressure below the relief valve set point. Hence

failure of the isolation condenscrs, which would be the normal method

of cooling, has been analyzed.

Only a complete loss of feedwater inebient is analyzed, since other

transients so h as a trip and restart of a feedwater pump are less

severe. The consequences of this event do not res01t in any temper-
! ature or pressure transient in excess of the criteria for which fuel,..

pressure or containment are designed. *

*
.
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On ,5/2/79, at 98 percent power, a pressure spike.on reactor high pres-
~

'

:A comgt cte. loss of feed-!sure scram switches causod a reactor scram.

water Icd to decreasing reactor water level. An operator manually

initiated MXIV closure and isolation condenser operation was initiated.

Ilowever, because of closed recirculation line discharge valves on all .

five loops, reactor triple low water Icvel was reached at about three

minute's. Reactor 1cvel was recovered uhen 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 ;

l.
controls were established to insure that at 1 cast two discharge valves .f

on recirculation lines are cpen to insure adequate cor.nunication between

. downcomer and core. regions.

2.6 Feedvater System Pipe Break (Topic XV-6)

These line breaks are considered as a subset of the , recirculation line-

" '

breaks in section 7.1. .

.
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3.0 GROUP III EVENTS
~

C'roup III events arc infrequent or limiting events with a low pro-

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

failures.
~

, .

3.1 Steam Line Break Inside the Drvwell (Topic XV-2)

These line breaks are considered as a subset of the recirculation
.

line breaks in section 7.1.;

3.2 Steam Line Break Outside the Drvwell (Topic XV-2)

A steam line break results in a sharp increase in secam flow and

system depressuri:stion. The flow limitt ra in the pain steam linc

limit the blowdown rate to 200%.of rated steam ficv.
.

The turbine admission valves are closed by the controller in response

to the decreasing steam pressure. The main steam isolation valves

begin to close within 0.5 'sec in response to high steam flow or high

pipe tunnel tems.erature. The maximum 10 second valve cicsure time is

considered.
.

A reactor scram occurs upon 10% closure of the MSIV's, with low water

level trip as a backup means of protection.
-

.

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

core remains covered, even assuming no makeup flow from feedwater or

control rod drive systems. 1'u r t he r , the amount of fuel damage prior

to isolation is small so that the radiological consequences are minimal.

-
.

.

e 4e*-e-**-e*. dea 4%a -..m.a-. .. ..,,.,_.,,m, ,, ,, , , , , . , , ,,,, ..

. . . . - - ,
, , , , ~ . .



~. - - - .- . -. .- .... -.

*+,
,

.

This event is analyzed in the FSAR and the radiological ef fects were

laterscaledupto1930)!wt. Since the plant respounc to a break

outside the drywell is not sensitive r31ond fuel characteristics,

the analysis is considered acceptabic for reloads.
.

.

3.3 Radiological Conscouences of a Steam't.ine Break Outside Containment (Topic XV-

The radiological consequences for this event were calculated using the

criteria of regulatory guide 1.5 in reference 29. The calculation used

the' limit for primary coolant activity concentrations and the maximum

closing time for main steam isolatiun valves as specified in the
'

technical specifications. The results of that calculation are listed

below:
*

Site Boundary (414m)
(2 hours)

~

Whole Body 0.17 Rem

Thyroid 13.6 Rem*

,,

. .

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 5,

the consequences are still limited to a small fraction (less than

or equal to 10%) of the 10CFR part 100 exposure guidelines.
.

The analysis of the main steam line break accident depends on the

operating thermal-hydraulic parameters of the overall reactor such as

"
the pressure, and the overall factors affecting the consequences, such

as primary coolant activity. The primary coolant activity is assumed



,

. *
.

to b7 ct th7 limiting valus ctated in the Techneia1 Specifications.
,

Insertion of 8X8 reload f::cl will not change any of these parameters
.

so the results of the a'nalysis discussed above will not change.

.
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4.0 CROUP IV EVENTS
.

Group IV cvents' involve a , lose, o'f ac power. Loss of power to auxL11 aries

occurs'with moderate frequency; a comp!cte loss of ac power occurs infrc-
~

quently. .

,-
.

4.1 LOSS OF AUXILIARY PO'JER (TOPIC XV-4)

A loss of auxiliary pewer could occur due to cicctrical power distribution

malfunctions. A reactor tr p would occur upon loss of AC power to thei

reactor protection cystem. .

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

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

reactor trip ensuc.

The bypass is assuced to be availabic. lor 1.5 seconds, reducing the

power / pressure transient so that the transient is less severc than the,

turbine trip wi,th bypass failure. The bypass valves trip shut when the

main condenser vacuum reaches 10 inches !!g. Reactor operating experience

has shown that vacuum does not drop below the 10 inch set point until

after 1.5 secon'ds.
.

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 dicscis automatically start upon

opening of the breakers. A control rod drive hydraulic pump, powered
;

by the diesci, can supply 110 gpm makeup flow to the reactor. However,
,

.

e
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th2 cuslysis shows that even without this makeup slow the core remains
,

well covered.
*

.

This event was analyzed in reference 5. As discussed in rcCcrence 13, 1

this event causes a less -severc isolation than a turbine trip without bypass,.>

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

4.2 LOSS OF A1.1. AC POWER (STATION Bl.ACK01:T) (10PIC XV-24)

This event is being considered as a generic item. No IIcensing position

has been established; therefore this Lopfc is not being' addressed in the

i SEP.
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5.0 GROUP V EVENTS

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

A reactor coolant pump rotor seizure occurs infrequently, and a loss

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

'
.

5.1 PUMP TRIP (Topic XV-7)

A Joss of reactor coolant flow can result from loss of power to the
.

pump, failure of drive motor connections, M-C set breakers or pump

failure. The decreasing core slow causes a core heatup due to the

flow-power mismatch.

The increased void formation inserts negative reactivity to drop power

back to a level compatible with the lower flow. No reactor trips

f

occur due to the decreased flow. If the loss of flow was due to a loss

of power, a scram may occur due to Idss of power to the reactor pro-

tection system. The MCPR decreases, but does not reach the limit.

*

A loss of auxiliary power can cause all five M-G 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 motor connections of the M-G sets to the buses. The coastdown

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

5.2 PUMP STALL (TOPIC XV-7)

The seizure of one recirculation pump is also considered. The flow

'

.
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reduction results in increased core enthalpy, and a- reduction 'in MCPR.
.

Reverse flow begins throQgh the pump with the shaft seizure. The flew-

power mismatch is slightly more severe than that due to a five pump
_

trip, but the results are still acceptabic since the MCPR does not
,

drop below the limits. No reactor trip occurs. Reacter power decreases

in respanac to the reduced rceiruciation flow.

The loss of flow events have been analyze <1 by Exxon in reference.s 9,

11 and 14. The results show .. hat these events leave more margin to.

thermal limits than other transients.

Oyster Creek is permitted by technical specificativns to operate at

full power with four recirculation pumps. The effect of a one pump

stall from 4 pump operation was evaluated in reference 28. 'nhfle the

one-of-four pump stall is s, lightly more severe than the one-of-five

.'pump stall, there is still considerabic mar, gin to thermal limits.

'
.
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6.0 Crrup VI Events

Crbup VI events involve reactivity and power distribution anomalics
'

associated with control rod malfunctions.
.

.

6.1 Rod Withdrawal at Power (Topic XV-13)

The inadvertent withdrawal of a control rod because of operator error

or rod controller maltunction cauxes'an increase in core power 1cvel

and heat flux. Severe local peaking can also occur. Protection la

afforded by a rod block from the average power range monitoring

(APRM) system of the reactor protection system. The ARPM system

uses signals from the local power range priorities (LPRM's) to measure

core power. When increasing power is detect':d. rod block signals are

generated.
~

.

The Exxon analysis (reference 14) of a singic rod withdrawal was per-

formed with the following assumptions:
,

1. No xenon or samarium present

2. Peak core reactivity

3. Control rod pattern which maximizes the reactivity

insertion.

4. transient rod is fully inserted. adjacent rods withdrawn
! .

The APRM rod block terminates the rod withdrawal at a set point of 106%

power. No MCPR limits are reached for this event. This event determines

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

this event. Bypassing of APRM channels and failures of LPWi detectors

.-
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cra etunidered in this event. The combination of bypassed and/or

failed detectors ir limited to those permitted by the technical

' '

specifications.
,

6.2 Inadvertent Rod Withdrawal f rom Lower Power (XV-13)

An uncontrolled rod withdrawal during startup f rom'a low power condi-

tion could result in a rapid increase in n'utron flux. This increasee

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

damage.

Inadvertent continued withdrawal of a singin control rod from low

power conditions could result from operator error or a malfunction of

the rod control system.
.

A rod block would be initiated either by the neutron monitorir.g system

(NMS) or by the rod worth minimizer. The NMS, through the reactor

protectiop 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 R'nH system is basically provided to itnimize the consequences of

a rod drop accident. However, it also nerves to protect against rod
,

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

power.

This equipment ef fectively prevents a continuous withdrawal which could

be limiting. Analysis of this event, therefote, is considered only in,,

the FSAR. *

__.. . _ _ _
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cro considere,d in this event. The combination of bypasacd and/or

failed detectors is limited to thoac permitted by the technical

.

specifications. '

. .

6.2 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 high heat generation in the fuel, and possibic fuel
.

damage.

..
'

Inadvertent continued withdrawal of a singic control rod from low

power conditions could r.:sult from operatcr ceror or a malfunction of

the rod control system.
,

.

.

A rod block would be initiated cither by the neutron e.onitoring system

(NMS) or by the rod worth minimizer." The NMS, through the reactor

protection system, i hibits, rod withdrawal when too high a flux is

detceted by the intermediate range monitors. The rod worth minimizer

initiates a rod block if an out-of-sequence rod is sciccted, or if a

rod is withdrawn one notch beyond the pattern position.-

The RWM system is basically provided to minimize the consequet.acs of

a rod drop accident. However, it also nerves to protect against rod
,

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

Mpower SL ct

@
This equipment effectively prevents a continuous withdrawal which could

,

be limiting. Analysis of this event, therefore, is considered caly in,,

the FSAR.
. -
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6.3 Rod Drop (XV-13)_

A rod drop accident occurs when a rod is removed from the core at a more

rapid rate than can be achieved using the drive mechanisms. A fully

inserted rod is assumed to drop out after becoming disconnected from

its drive. The rapid reactivity. insertion cause a flux spike end rapid

increase in energy deposition. Fucl damage could allow the release of

' fission products and have potential radiological consequence:.

The adverse effects of a rod drop are limited by the rod velocity limiter

and the rod worth minimizer. These devicer, ensure that the reactivity

insertion due to the rod drop is as smali as possibic. The RU.'! is used

only belou 10% power.

.

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

Doppler feedback is assumed to ternidate the event,

i

The worse case occurs during' hot' standby conditions, with the vacuum

pump operating, since this 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 General Electric

excursion analysis medcls. Fuel rods with enthalples exceeding 170

cal /gm were assumed to experience eventual cladding damage. This is

ir. agreement with the Standard Review' Plant for BWR Rod Drop (15.4.9).

The analysis was performed at 1600 nat. The radiological consequences

wer later scaled to a power level of 1930 :4w t .

.

f
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Tha ecczptan,cc criteria for this event as given in the SRP ara that:-

(a) the reactivity excursion shall not result in radially averaged

fuci rod enthal'py greater than 280 cal /gm at any axial location

in any rod.

,

>

(b) the maximum pressure during the t ransient'stiall be less than

'

the design limit.

No fuel rods are predicted to have enthalpies creater than 220 cal /gm.

For the hot standby case, the increase in 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 event.

Due to the fast response to this event, no immediate operator actions can

'

- mitigate the consequences. " Followir.g the event , operator response is di-
,

rected to recovering the rod; and maintaining the reactor in a safe

condition.

6.4 Radioligical Consequences

The consequences of a rod drop accident were calculated in reference 1

,and updated to 1930 MW in reference 5.

The consequences have been evaluated and the design of the plant has

been found to assure that the recovery from the accident is sufficiently

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

*
.

.
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rtdiological conssquences 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 tabic 6.4-1,

and are well within (taken to bc Icss than or equal to 25%) the

10 CFR Part 100 exposure guidelines.
,

.

TABLE 6.4-1

Calculated Doses for Rod Drop Accidents

Peak Off Site Doses (rem),

2 hr. Total

Whole Body Dose 5.0 X 10-1 1.0

Thyroid Dose .2.2 X 10-' 8.3 X 10''
.
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7.0 CROUP VII EVENTS

T,hese postulated accidents result from a loss of coolant, in excess
~

of makeup capacity, due to piping breaks in the reactor coolant pres-

sure boundary.
.

- 7.1' Loss-of-cociant Accident (Topic XV-19) .

.

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-

sidered, up to the complete double-ended rupture of a reciruelation

line. The loss of energy and mass f rom the system causes vessel de-

pressurization. Continue'd loss of coolant would 1 cad to core uncovery,

and would prevent heat removal f rom the reactor.
.

Protection is afforded by emergency core cooling systems, which are
.

designed to reflood the core followIng a break. The reactor trips
,

on low reactor water 1cvel or high drywell pressure.
"

..

The course of the accident depends on the break :tze and locatlon,

whether offsite power is available, 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
.

Icvel if of fsite power is available. The isolation cundenser are

used to remove decay heat f rom the system. The alternative is the

automatic depressurization system (ADS), which reduces reactor pres-

sure so that the low pressure systems can operate.
4

.
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Th2 cmall. bre.ak modal assumes Io:s of offsitef and auxiliary povar

coincident with the break'. This results in coastdown of the re-
'

circulation pumps, trip of the main feedvater pu:ps and~ closure of
,

the main steam isolation valves. The condenser bypass valves are

assumed to allow stca relief for 1.71 seconds after loss of power.

The closure of the main steam line isoir. ion valves results in an

immediate resetor trip. The small break spectrus analyzed is fron.
'

2O.1 ft to 1.0 ft'. The breaks were assumed to have occurred devn-

stream of the venturi with failure of the'isolatien condenser valve

in the broken loop.

Small.hreak spectru= LOCA analyses using EXC's :UP-F.!R-E! =cdel have

shown appreciable PCT reductions _ relative to previous analyscs which

demonstrated the maxi =um PCT conditions in the small break spectru ..

This conditier. arose due to the use of the Ellion pool film boiling ,

correlation during the blevdevn transient in the earIIer codel. In

the present =cdel, the blevdown flev calculation results in a nucicate

boiling interval during which much of the core stored energy'is re-
. noved which results in considerably reduced clad te=peratures during

~ che subsequent core spray interval. Thus the highest PCT is reached
'

'

for the large break.

.

2 RFor very saall breaks ( <(0.1 f t ), tbc C. D pumps may be used- to supply

cooling flev. These pumps are autoratically sequenced on the c ergency

diesels. The analysis, however, decs not take credit for this systen

since it is not safety grade,

..

we em, e. e = . - - *. = . . . , ,
, ,

. - , . . , - , - , , . - - -- . - - - - - . - - - _ , . . , , - .--. ...



_ - _ _ _ _ - _ _ _

.. .. .. a - - - - - . . -- ~ .. .

..
,

In thi 1.0 ft blowdown, the intact loop emergency condenser remains

on once initiated since the valve flow manattude Ns less than the
''

automatic shutoff criteria (flow > 275 lb/sec) 35-seconds low water

level signal. The automatic depressurization. systems (ADS) is n'ot
.

t 'ivated. Core rated spray is reached 88.6 secon,dn af ter break

initiation.

2 '
For the smaller breaks (0.35 ft and 0.1 f t-), the emergency' con-

denser shuts off early in the transient. Eccause 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

2the 0.35 ft and 0.10 ft small breaks wherein failure of the emer-

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

core rated spray was 186.7 and 392.1 seconds, respectively.
.

.

The assumption of the ADS valve fallute rather than an emer;.cncy
.

. condenser va'1ve failure has the effect of slowing the rate of de-
2

pressurfration late in the transient. For the 0.35 ft break the rice

of core spray initiation was delayed 5.2 seconds and the time of core

-rated spray was delayed 9.3 seconds frem 196.3 secons to 197.0 seconds

after break initiation.

Heatup calculations have been performed for each of the four small

breaks discussed above. ENC S X 3 reload fuel at 7.0 Gb'D/MT11 burn-up

with octant symmetry was used in these calculations. The results indi-

cate that the ti=c of hot plane uncovery to a largs extent governs the

*
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final ?CT. The assumption of ADS' failure rather than emergency con-
2

. d'enser ' failure for the 0.35 f t break vas found to result in a PCT
, .

reduction of 16.0 degrees. -

For larger becaks, depressurization through the break drops tressure
-

. .

below the low pressure system shutof f pressure so that core spray

cocling can ec=nence. ADS is not required for depressurization.

Heat is removed f rom the drywell by the centainment spray cooling

systen.

Doubic-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 1.0, 2.5, 4.0 and 6.292 ft'. The worst single failure
,

was the Icss of one e=crgency cendenser. The operable c=ergency con-

! denser was connected to the intact recirculation loop recirculation

i
'

loop based en sensitivity calculations shoving this to be the vorst
,

location. -

.

The vorst large break (limiting break) was detetsined to be the co=plete
_

double-ended guillotine break (CD = 0.4) of a recirculation pu=p discharge

line downstream of the venturi. The vorst single failure is loss of

one condenser.

A steam line break analysis was p2rfor:cd to confirs the assunption

~

that recirculatica linc breaks result in the cost severe LOCA PCT's.

The break are assumed was that for a full stcan line pipe dia:cter

(2.54 ft .). A PCT of 682 F was calculated for the secan line break '

0as opposed to a PCT of 2200 F for a recirculation line DEC vich similar,_

initial operating conditions.
.
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- Two additional assumed breaks were calculated using the cppteved NJp-BUR

ECCS Evaluation :todel, a core spray'line break and a feedwater line break Hi

reference 24' . In the core spray line break, the spray line, the spray header-

ring, and the spray nozzics were modeled in the REf.AP4-EM_ calculation. The

breakwasassumedtobeanopen-endedbreakwithaDischarpeCoefficient (CD)
2of 1.0. The small break'model was used in the analys13 (break area .196 ft ),

~

The analysis showed that the reactor depressurized rapidly until the system

pressure reached the pressure equal to the saturation condtions of the lower

plenum. Af ter which the system pressure remained nearly constant until the

Automatic Depressurization System (ADS) valves opened, permitting the systcm

to again depressurize. Core rated spray, 46r, lbm/sec, was calculated to occur

at 527 seconds. During the course of the blowdcwn transient the core remained

covered with water. The peak clad temperature calculated for the core spray

line break is 13350F. ,,

For the feedwater line break, the feedwater line, the feedwater sparger ring,*
,

and the spargur orifices, were modeled in the RELAp4-EM calculation. 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 feeding the feedwater

sparger. The feeduater srtrger is located in the downcomer of the reactor.

2The break flow area was (.998 f t ) hence, the small break model was used to analyze

the transient. This transient behaved similarly 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

watcr and the transient fluid conditions are nearly identical to the core spray
,

line break. The subsequent depressurizatien rate is contrulled by the ADS flows,

.

* e =6 Fd6* D gp"--@_pe 69.G$w 4Semp@ @ ve



. . . _ . . - _ _ ~ . . , . _ _ _

.
. - ~ ._ _ . ._.._ . . __ . . _ , , _ _ _ ,m

Oo_
.

.

. . . .-

therefore, the core was not. expected to uncover as shown carifer 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 troncient.

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

limiting for Oyster Creek.-

2

.

#

4

.

#

4

!_ .

..

k
r

I

t

: -

4

s

1

g
. e

.

.

S

,

h4

. ;

i

.

i.

t

h

e *

1

V

- ~ . - . - . , . . . .. . -. . .- . .. n.,. . . ,

n , , .
, , --r .-,,,,,-~.,,en-,,,,.,,,,nr. ,,.n .,.n.n.r,,, , , ., , . .,. , , , , , w.- - ,e,,.,,,n..,,.,.. .,,.,-.renn-. ,, .,w--,-,-~,,m... -



. . ~ . . . . . - . - :.~.-~ _ . . . ~ . -

..

.

7.2 Radiological Consequer. es

The consequences for this event were evaluated in the FSAR and updated

for operation at 1930 di in reference 5. The consequences were re-

evaluated using the assumptions of nafety guide 1.3 in reference 29.

This calculation was also donc for full power operation at 1930 |f.l.

The LOCA evaluation using the assumptions from' reference 29 results

in the off-site doses tabulated below:
.

%

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

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

These doses are well below the guidelines of 10 CFR 100 even when

the conservative assumptions of the Safety Guide are used.
-
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8.0~ CROUP VIII EVENTS
. .

'

These events are infrequent occurrences that lead tu possible' radioactive

releases fron fuci danaged by dropping a heavy load or through fuel~

handling.
.

.

8.1 Radiolicical Consequences of a Fucl-handling Accident (TOPIC XV-?O)

The refueling accident analyzed in the operating If cense application

state occurs when a fuel bundle is accidently dropped onto the top of

the core during fuel handling operaticas. This is not the accident

required by Requlatory Guide 1.25,-but the resultant fuel failure and

radicactive fission product release is at Icast as extensive. A co=-

parison of the safety analysis for this accident and Regulatory Guide

1.25 is provided reference 32.

There are a number of area of nen-cocpliance with the Regulatory Guide,
~

but the methods and numerical values used are well docu=ented and
-- ...

,

justified in the General Electric Topical Report, APED-5756; " Analytical

Methods for Evaluating the Radiological Aspects of the General Electric

Boiling Water Reactor".

The potential doses to off-site persons correspending to the fissica

product release for the fuel handling accident are well belev the

10CF 100 guideline limits. Additional evaluation, with much higher

fission product release icvels, has been perfor=ed (see the response

to Question I-13 in reference 33) and the resulting dosages vo a still

below the limits of 10CFR 100.

.-
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Th2 cnalysis of the refueling accident involves the mechanical "

, 'd'amage caused by a fucl bundle falling back onto the top of r"e~

.

core while it is'being removed, and the subsequent release of

radioactive fission products. The severity.of the consequences

depends on the fission product inventory in the fuel and various

factors affecting the amount and kind of releases to the atmosphere.

There will be no change in the total quantity of fission products

due to the change in the reload fuel desit;n since it will be operating
.

at no higher power level, but there.will be slight changes in the

relative a=ounc of different constituents because of the presence oft

gadolinium in the Type V3 bundles instead of_boren in the curtains.

The effects of these dif ferences will be small and undetectable wherc

the various reduction factors are applied to deterninc off-site

doses. The most significant difference introduced by the Type VB

fuel design is a substantial reductica in the quantity of gaseous-

fission products in the red gas spaces due .o the lower fuel operating

temperature. Given the sample bundle and exposure history, the fissien

gas inventory potentially availcble for release in the SX3 bundic gas

spaces will be approximately 40 percent of the inventory in the 7X7

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

this accident conservatively applies to the SXS fuel.

.

.
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9.0 GROUP IX EVEN'rS

These Inoderate frequency events are essentially s:rall break IOCA's
However, due to the pastulated frequency of occurrence, they should
satisfy the fuel clad integrity criteria. ,

9.1 INADVERrENT OPENING OF A Bm SAFETY / RELIEF VALVE (TOPIC XV-15)

The inadvertent opening of a safety or relief valve results in a.

reactor coolant inventory decrcase and a decrease in reactor coolant

system pressure. Neutron flux decreases due to additional soid 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 systcra is used to
makeup the continuing loss of inventory.

Opening of the turbine bypass valve is less severe since the capacity is
less and the pressure regulator can respond faster as the turbine pressure

.'*

.

If the pressure regulator fails to respond, the increased steam ficw
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. If possible, the operator should reset the pres-
sure regulator dcwruard to that as much steam as possible is diverted through
the steam line to the main condenser (MSIV open and offsite poser), rather
than through the relief valve to the suppression pool provided the i

100* F/hr. cooldown rate can be traintaired.

,

1
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The licensec performed analyses of the opening of a relief valve in

.Section B.1V-2.3 and opening of a bypass valve In Section n.XI-3.l.

of Reference 5. The safety valve opening event would be very siatlar

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

.
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10.0 CROUP X EVENTS
.

droupXeventshaveamoderate.frequencyofoccurringandIcadtoan
,

increase in primary coolant-inventory. -These events could cause an
.

increase in pressure and power.

-.

:10.1 Inadvertent Operation'of ECCS Increasing-Core inventorv - (Topic XV-14)'

The high pressure emergency coolin ,syscces for Oyster' Creek are

isolation condensers, which rely on natural circulation, and the feed-

. water system. The low pressure core spray system cannot deliver flcw

to the vessel'until pressure: drops to approximately 350 psig. ;Thus,

this event is not analyzed. The' increase in feedvater flow transic.t.

which increases coolant inicutnry, _ is' considered in section 1.2.

.
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11.0 GROUP XI EVENTS

The Group XI cvents involve misloading of fml assablics in the cors

Undgtected errors could lead to power distribution ancraalies ard
exceeding fml limits. ,

11.1 FUEL MISIDADING (TOPIC XV-11)

The inadvertent loading of a fuel assmbly in an improper position
could increase the fuel assmbly power because of the difference in
the water gay ard the exposure / enrichment misratch. There are two
types of inadvertent loadings considered in this analysis;- mislocated
and misoriented. A misoriented fm1 assably is incorrectly rotated

90* or 180' within the fml cell. The mislocated fml~assably is

leaded into an incorrect location within the core. Both fuel loading

errors result frma nultiple operator errors.

Tb insure a fuel assably is properly positicned in the reactor core,
'

the following visual checks are perforned:

1) The chanml fastener is located at one corner of each fuel asse bly

adjacent to the center of tra con *ml rod.

2) Its identificatien boss on the fml assably bail points towards

the adjacent control rod.
3) The cF.annel spacing buttons are adjacent to the control rod travel

area.
4) The fuel assembly serial neber, located en the bail, are all roMahle

from the direction of the center of the fuel cell.

5) There is cell-to-cell replication.

The independent verification identifies each fuel asserbly unique serial
neber and occpares its location the loading pattern.

.

.
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A loading etror could also be detectabic by an inventory of the

,
discharged fuel asse=blics.

The effects of a mislocated fuel assc=bly st the' Oyster Creek

Nuclear Pcuer Station has never-been analyzed. Itovever, -

.

Cencral. Electric has perforced nunerous. fuel assenbly misloading

analyses for generic and plant .cycic specific E'JRs. The results

of these analyses have never resulted in the postulated violatica

of the safety linit critical pcver ratio.. As a result of these*

analyses, Cencral Electric inforned the NRC (Ref. 30) that they

vill di>centinue perfor=ing plant-cycle specific =Islecated bendle

analyt .is .

The misoriented fuel assenbly accident has been analyred and dccunented

for the Cyster Creek Nuclear Pever Station es - -ercus occasions. The

initial analysis appeared 1n the FSAR, Ref.- 1, for the criginal- 7X7
,

.

fuel. This vurse case analysis conclused that a fuel bundle nisorientcd

160* vould result in an increased bundle pever of 297. This incrc:se-in

bundle pcecr does not result'in exceed!ng MCHFR II:Its.-

.
In Ref. 31, an updated analysis cencluded that a =d riented bundle

would result in an increase Sundle pcwcr of 21 which rc=sined within

MCHFR li=Its.
,

In Ref. 10, it was shown that a =iscriented Exxon SX3 V3 fuel assenbly

would experience a 17 power increase in the worst case analysis and is

conservatively bounded by previous analysis.
.
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TABLE 1,

o

REACTOR PROTECTION SYSTEM (RPS) SETPOINTS

PARAMETER SETPOINT

High Neutron Plux- 115.7%

High Reactor Pressure 1060 psig

High Containment Pressure 12 psig

Low Reactor Water Level 11'5" above top of active fuel

Low Condenser Vacuun > 23" Hg

Main Steam Line High Radiation 10 times background

Scram Discharge Volume liigh Level 37 gallons

Loss of AC Power to RPS --

Closure of MSIV's 10% closure

Turbine Trip 107 stop valve closure
,

Load Rejection Loss of oil pressure from turbine

acceleration relay

Manual --

Rod Block 106%

Scram delays: 0,2 see Scram Mechanism

0.3-0.9 Isolation valve closure

(depending on closure time)

*
,
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TABLE 2
'

-

- .

ENGINEERED SAFETY FEATURES

.

.

Parameter Setpoint Systems Started

~

Low low reactor water 7'2" above top Core Spray

level of active fuel Containment Spray

Automatic Depressurization Systen

Isolation Condenser (if signal persists

for 3 seconds)

,

lit,c.h Containment 2 psig Core Spray

Pressurc Containnent Spray in Conjunction with

Low Low Reactor Water Level

Aut6matic Depressurization System in con-

junction with low-low-low Readtor Water
.

-

level *

Reactor High 1060 psig Isolation Condenser (if signal persists

Pressure for 3 seconds)'

4

Low Reactor Pressure > 285 psig Core Spray_

Permissive

|

|

J

e

I
!

!

|
,
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', TABLE 3 '

CONTAItutENT ISOLATION ',,

'; Parameter Setpoint Systems Isolated

i-
~

,

High Steam Flow $20 psi: APl
,

liigh Condensate Return Flow < 2 7" AP Isolation condensers ;
,

liigh Steam Line Flow 120% Main Steam Line Drain-

Main Steam
,

liigh dryvell pressure <2 psig Reactor Building Ventilation

j Sumps, Vent Perges , ,

Traversing In-core Probes
'

|

Reactor low-low water level 7'2" above top Main Steam

'

of active fuel Main Steam Line Drain '

Cleanup System
,

,

Cleanup Auxiliar Pump System

Shutdown System
.

..

Reactor Buidling Ventilation

.

Steam Line liigh Radiation 10 times background Main Steam

Main Steam Line Drain
i

.

1 .

:
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! TABLE 3 (continued).

f''

CONTAIN?ENT ISOLATION-
'

i.

|!

! --
.

Parameter Setpoint Systems Isolated,

'
liigh Temperature in Steam Tunnel 500F above ambient Main Steam i

!

| Main Steam Line Drain ~

,

i

| liigh Reactor Pressure > 120 psig Shutdown Systems
'

!'
i

!!igh Reactor Building Radiation < 17 mr/hr Reactor Building Ventilatioh
,

!-
'

liigh Radiation Reactor Building - < 100 mr/hr " " " '

Operating Floor

'

Low Steam Pressure >825 PSIG Main Steam
.

4

h =

$
*
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- TABII 4
-

ANALYSIS ASS 13PTIO: S'

,
.

Event Assumptions

Decrease in Feeduster Teeperature 135 F feedwater temperature, 100% power

Increase in feedwater flow . 53% power, 42% flow, 110% feedvater flev-

Increase in steam flev 110% of rated steam flov 96.4% power, 49.7% flov
and hot standby

Startup of an inactive loop IOC% powe r, 10G! f low, 100 F vater in isolated
Pump

'

Flou controller =alfunction- 53% power, 42% flow, 10%/sce change
increasing flow

Main secas line isolation 100% power, 3 sec. closure time, no credit for

valve closure isolation condenser

Loss of load 100% pcuer
.

Turbine trip 100% power
failure of bypass

failure of relief valves
failure of isolation condenser
(scram for safety valve sizing transient
initiated by valve punition switched at 90% open)

Loss of condenser vacuum 100% power

Turbine pressure regula*.or failure 100% power
; _

Loss of feedwater flow cocplete instantaneous le.<s of feed failure of
isolation condenser, 100% power: Initial water
level just above reactor e.larm set point and
abount one foot below nor al operating level.

Steas line break inside drywell see LOCA

Steam line break curside dryvell 100% power
3 sec. Isolation valvc clesure tiac

,

Rod '41thdrawal No xenon or sacrium peak core reactivity =axi=un
rod worth transient rod initially fully inserted,
surrounding rods withdrawn

'
.

e

O
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Tabic 4 (Continued),

, .

Event Assumptions
,

. Rod drop - Hot standby maximum rod worth

. Loss-of-coolant ace'. dent. 102% power, worst single-failure of ECCS,
loss of offsite power-

Inadvertent opening of a relief valve 100% power

Inadvertent operation of ECCS in-' see increase in feedwater ficw
creasing core inventory

Los:: of auxiliary power 100% power

Loss of forced flow 100% power

.

Y

a

6
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SEISMOLOGY AND GEOLOGY
OYSTER CREEK NUCLEAR GEUERATING STATION

'

.

I. Introduction , - -

The purpose of this safety evaluation report-is to evaluate
.

the adequacy of the original seismic-design basis for the
~ Oyster Crcek Nuclear Generating Station as cc= pared to

,

current U.S. NRC regulatory criteria. Specifically, this
, ,

..

evaluation includes an assessment of'the following seis=ic

topics of the Syste=atic Evaluation Program (SEP) for-

. . .,
*

Oyster Creek: - :- ,,

-

II-4A Tectonic Province
.

.

- II-43 Proximity of Capabic Tectonic Structures in
Plant Vicinity

II-4C Historical Seis=icity Within 200 Miles of Plant

.

This topic assess =ent includes a s===ary of the original

. Oyster Creek seismic design basis, results of more recent

investigaticas by NRC and JCP5L consultants, and a cenpar-

ison of the original scis.mic design basis with seic=ic.

.

design bases developed by =cthods currently used in the

licensing of nuclear plants and prescribed in Appendix A
.

'

of 10 CFR 100.- .

.

~

The evaluation presented herein is bascd en the regulatory

criteria and guidelines presented in the following:

Appendix A, "Scis=ic and Ccologic Siting Criteria For*

..

Nuclear Power Plants," Code of Federal Regulations,
,

, _
,

Titic 10, Part 100;
'-_1_.

.
,

. _. .- __ _ _ _ _ . . _ _ _ _ _ _ _ _ ,
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0 U.S. NRC Regulatory Guide 1.60, " Design Responso-

, '. Spectra For Scismic Design of Nuclear Power Plants";
s *

.

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

Geologic and Seismic Information";.
'

.S .
.

'

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

tory Ground Motion";,

. ,

^
* U.S. NRC Standard Review Plan, Section 3.7.1,. " Seismic -

.
Input". l O' ~

.

.

II. Background

The Oyster Creek seismic design basis was developed by "

Dr. G. W. Housner and is summarized in the,0yster Creek
.

FDSAR, Reference l', and in Appendix A of Reference 2, which

was transmitted to the NRC (Mr. D. L. Ziemann) by JCP&L
-

3.e tter , dated July 9, 1979. The seismic design bas'is

recommended by Dr. Housner considered the historical seis-
.

. micity of the castern United States through the period
- 1863 to 1956. The spectral intensity was set at 0.94 for

the opera' ting basis carthquake. The spectral shape was

determined from strong motion records of several California

carthquakes and resulted in the acceleration response -

.

spectrum shown in Figure 1 for the operating basis carth-
'

quake. The safe shutdown carthquake (SSE) was taken as -

two times the ODE and has a zero-period accelcration (ZPA)
of 0.22 g. '

-
.

'
'

. . s -
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Subscquent evaluations were'made in support of the design

of the Forked River 'Juclear Generating Station (3,000 ft.~

to the west of Oyster Creek) and for ti.e design of a new

Radwaste building for Oyster Creek. The Forked River

scismological evaluation is presented in S6ction 2.7 of-i ,

:
Reference 3 and concludes that, based on scismological

.
and historic'al seismicity in the castern United States,-

~

the maximum probable earthquake for the Forked River /

Oyster Creek sites does not exceed' Modified Mercali (MM) -

Intensity VII and the Oyster Creek ZPA of 0.22 g. The ,

,

.

more recent Oyster Creek study by Woodward-Moorhouse &
.

Associates is given in Reference 4 and concluded indepen-

- dently that the maximum historic earthquakes in the general
,

' region of Cyster Creek rank at the lower end of the broad

definition of 201 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
.

corresponding to an Intensity VII, magnitude 5.0 earthquake,

although the Woodward-Moorhouse report indicates that,
.

based on more recent (1975) correlations, the 0.22 g peak

ground acceleration selected by !!ousner as the Oyster Creek
,

*

scismic design basis would be considered conservative.
, ,

In summary, the original Oyster Crcck scismic design basis

for the SSE is reported in Reference 1 and consists of a

llousner response spectrum anchored at 0.22 g PA. Studies

.

performed in the early 1970s for Forked River and for the
.-

-
.

-3- .,
,

. .
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Radwaste building expansion independently dctormined that
.

the maximum historiedl scismic event applicable to the
'

Oyster Crcok site is an bu4 Intensity of VII and confirmed

that the peak ground acceleration of 0.22 g selected by
1

IHousner is conservative. ,

*

-

,

.

*

' III .' Description of Oyster 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 geology at the Oyster Creek site has been
.

.
'

extensively studied beginning with pre-construction inves-

tigations by Burns & Roc and'others, followed in the early .

1970s by evaluations for the Forked River site, and in

1975 in support of the Oyster Creek Radwaste building

addition. These investigations indicate that the site is-

. underlain by a scrics of unconsolidated and dense 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 Cretaceousj. The age

of the bedrock is believed to be either early Paleozoic or-

Prc-Cambrian. The specific formations encountered during

drilling at the site, together with relevant soil data,
,

are shown in EAgure 2, which is reproduced from Reference
,

5. In, general, the soil underlying the site consists of

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

The water table at the Oystc Crcck site is at a depth of
,

~

,approximately 10 ft. The foundation of the reactor vessel
.

~4- -
..
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. .



*.- . .,
,

.
.

. .
,

.

building is $t a depth of approximately 47 ft. The ground

curface at the plant ' site is at an c1cvati6n of about 23 ft.'
-

.

IV. Evaluation
-

Since the initiation of the Systematic Evaluation Program
.

- in early 1978, the scismicity and regional tectonics 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. Development of Tectonics

The tectonics and seismicity of those portions of the
.

eastern United States pertinent to sites of SEP plants

. Were evaluated by Weston Geophysical for the SEP Owntrs

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. Therc are'

i

no known capable faults or tectonic structures near
.

the Oyster Creek site. The maximum carthquake magni-'

tude rango determined for the Oystcr Crcok site was

4.5 to 5.2, which is consistent with the results of the

earlier studics discussed above.
*

.

D
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B. * Development of Site Specific Spectra

Add t onal eva uat ons were performe -d in 1979 and 1980i i l i

by URS/ John A. Blume & Associates of the tectonics and

scismicity of the Oyster Creek site. The primary
~

purpose of these evaluations, presented in Referencei

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:-

1. The Oyster Creek SSE should be based on an MM
"

Intensity VII event, located in the immediate
vicinity of the Oyster Crock site. This postu-
lated earthquake is not associated with any .

known active fault. .
.

.

2. The peak ground acceleration for the SSE is esti-
mated based on a number of empirical intensity-

'

accoloration correlations, including thoso devolcped
by Gutenberg and Richter (1942), Trifunac and Brady
(1975), and Murphy and O'Brien (1977). Based on
extensive reviews of those correlations, it was
concluded that the more recent Murphy and O'Brien
correlation is the appropriato correlation to use
for selection of the peak ground acceleration for

,

Oyster Creek, primarily because it rests on a much
larger data base and properly reflects the statis-
tical distribution of the available acceleration

- data. The peak horizontal ground accoloration for
| the Oyster Crock SSE is calculated, using the Murphy--

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

percontile of Intensity VII accelerations. This-

,

j 75th percentile for Intensity VII is close to the
' mean acceleration of 0.18 g, which is calculated

for an Intensity VIII ever.t. As a result, the
,' margin of safety associated with the peak ground

acceleracion for the Oyster Crcok SSE of 0.17 gI

corresponds to almost one unit of carthquake
intensity.,

I

! 3. Site specific response spectra were developed based
on statistical analysis of 36 strong motion records

! - selected from sites comparable to the Oyster Crcok
site. The accclerograms selected were recorded at

| .- .

i

t ~G-
-
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deep sedimentary sites, had carthqtiahe magnitudes'

' in the range of 5.to 6, and epicentral distances-

,

comparabic to those expected in the Oyster Crcok*

province. The resulting spectra are shown in
i

Figure 3. Vertical accelerations arc taken to be
two-thirds of the horizontal spectral accelerations.

* 4. A probabilistic assessment indicates that the mean
recurrence interval for the SSE cvent described*

above is 10' years.* * -

.

C. *U.S. MRC Site Specific Snectra Program
"

*

.

Over the past 2 1/,2 years, the U.S. MRC, through its,

consultants, Tcra Corporation and the Laurence Livermore
.

- Laboratory, undertook to develop recommended site spec-
. .

ific spectra for all castern SEP sites. The results

of the Tera-Lawrence Livermore 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 reflect true variations

in real scismic 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 Crcok SSE, are also shown in Figure 3, j
.

together with the original design basis Housner spectra.-

*

These spectra are replotted for ccmparison on a log-

log-scale in Figure 4.
, ,

!
.

D. U.S. NRC Deterministic Spectra *

,

In addition to the uniform hazard analyscs discussed !
l

above , the U.S. NRC presented in Reference 7 the results

of a dctorministic cvaluation of the Oyster Crcck sito.

:-
,

|. *

*
'
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specific spectra in accordance with App'endix A to.

* ' *10CPR, Part 100. 'This evaluation concludes that the
.

appropriate SSE for Oyster Crcok, based on the
.

Appendix A approach, would be a Reg. Gudde 1.60 spec-
,

trum anchored at 0.13g PGA. This deterministic spectra-

,

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

' V. Conclusions
.

Extensive reevaluations of the tectonics and scismicity
,

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 conservative cc= pared 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-Tora) and JCPSL (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-

10'O. Accordingly, it is concluded that the original Oyster

Creek scismic design basis given in Reference 1 is compar-

'

able to that which would be selected today based on either

uniform hazard or Appendix A methodolog and is therefore,

acceptabic. -

,

.

.
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.
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,

to the Selection of a Safe Shutdown Earthquake,"
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SOPIC II-3.A, II-3.B, AND II-3.B1

EYDROLOGIC DESCRIPTION, FLOODING POTENTI AL AND
ABILITY TO COPE WITH THE DESIGN BASIS FLOOD

-

.- .

.

I. INTRODUCTION .

'

- This topic encompasses both the surf ace an groundwater and
their interf ace with Oyster Creek Nuclear Power Plant
safety related buildings and systems. It provides a brief
desc tiption of the hydrologic f eatures of the site and
' surrounding area. It also reviews the potential for
flooding at the plant and the ability of the plant to reach
a st' ate of cold shutdown during the maximum probable flood
according to NRC criteria. Recuired flood emergency proce-
dures are also outlined. In addition to an external Design
Basis Flood (off site source), local streams and rivers are-

investigated to determine their flooding potential for the
site.

.

The rr"iew is based on docketed information for the Oyster
Creek I'lant and the Forked River Nuclear Station, as well
as on design drawings, and reports on file. Any deviations
f rom current licensing recuirements will be identified and
the significance of the deviations will be explained.
Please note that all elevations referenced in this topic
refer to a mean sea level datum.

.

II. BASIS FOR EVALUATION *

The current criteria pertinent to this topic are the
following: -

.

Standard Review Plans: 2.4.1, 2.4.2, 2.4.3, 2.4.5, 2.4.10,
2.4.11, 2.4.13, 2.4.14, 3.4.1,
3.4.2

.

URC Regulating Guides 1.59, 1.102, 1.127, 1.135

American National Standard Institute N170-1976
.

III. BACKGROUND

The Oyster Creek Nuclear Generating Station was constructed
before 1970. The design basis high water level for the

,

plant was established f rom a March 1962 storm, considered
to have been the worst ever to strike New J ersey. Flood
marks from this storm showed a high tide elevation of 4.5

. ft. The intake structure was designed for this storm wi;h
a.n operating deck at elevation 6.0 ft.

.

.

.

s . *
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Regulatory Guides 1.59 and 1.102 have been specifically
identified by the NRC's Regulatory Requirements Review
Comdittee as needing consideration for backfit on pperating.

reactors. These guides as well as the other documents
listed are 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 requires exten-
- sive groundwater surveys and analyses of the entire region.

This information has not been compiled and is, therefore,
,

u navailable .
- IV. HYDROLCGIC DESCRIPTION

~

The Oyster Creek site is located on the Atlantic Coast of
N ew Jersey as shown in Figure I. The site, about 800 acres,
is partly in Lacey and partly in Ocean townships of Ocean
County, New Jersey, about two miles inland from the shore
of Barnegat Bay and about seven miles west-north-west of.

,

B arnegat Light. The site is approximately nine miles south
of Toms River, New Jersey, thirty-five miles north of
A tlantic City, New Jersey, forty-five miles east of
Philadelphia, Pennsylvania, and sixty miles south of
N ewark, New Jersey.

.

The site is bounded on the east by the right-of-way of the
- Central Railroad of,New Jersey and New Jersey Route 9; on

the west by the Garden State Parkway; on the north by the .

South Branch of Forked River and on the south by Oyster
Creek.

The Island Beach peninsula and Long Beach Island provide a
barrier between Barnegat Bay and the Atlantic Ocean. This
barrier, along with the shallowness of the Bay, minimize
tidal fluctuations in the Bay. The 1966 U.S.G.S. Nautical
Chart, 824-SC Sandy Hook to Little Egg Harbor, New Jersey,.

shows a mean tidal range at Oyster Creek of 0.6 f eet.
However, during storms tidal changes may be greater than
0.6 feet. In March, 1962, high tides accompanied a storm
which is considered to have been the most disatterous ever

,

to strike New Jersey. Flood masks recorded by the U.S.
G eological Survey immediately north of the Oyster Creek
site at Forked River showed a high tide elevation of 4.5
feet above MSL. Grade level at the site is 23 feet above
MSL which is well above the 4.5 feet recorded, and there is
no record of the site area being flooded or inundated even
during storms with high tidal conditions.

Two minor f resh water streams are located at the plcnt
'

s'i t e . Oyster Creek on the south and Forked River on the

Topic III-3.A&B, Sheet 2 -
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north. Both Oyster Creek and Forked River flow west to
east and have drainage areas consisting primarily of pine
barrens, drainage areas are approximately .11.5 and 2 square

'

miles respectively. Oyster Creek was da==ed to for -a-
small fire protection pond entirely. within the plant pro--

perty. The pond is also used as backup for certain
emergency reactor systems. The small size and drainage
areas of the streams along with- the site tcpography l
preclude the possibility of :Peir causing ficoding of the.

plant site. Therefore, the only concern for ficoding at
the site is a high water level in Barnec.at Bav'resultinc..

- from a catastrophic hurricane.-

. Test borings at the site indicate. grcund water levels less
than 10 ft. below grade elevation. The surface of the
ground water was shown to slepe fren the wes: dcwnward
toward the bay and also fren the high ground ~in the center
of the site toward the streams .cn the north and south.
Thus surf ace drainage a:_ the site is toward the bay to .the- -

east, toward the south branch cf Ferked River Oc the north
or toward Oyster Creek to the south.,

.

'

- IV. FLOODING
.-

A report was prepared by Danes & Mcore for Jersey Central
P ower & Light in 1972 to study the Probable Maximum Hurri- .4

.

cane (PMH) at the Oyster. Creek site and to establish design
criteria for flood protection of Class I structures.
Conclusions reached in the report fer PMH conditions are:

..,

'

1) The maximum stillwater elevation at the site is 22.0
f t.

.

~

2) With the surroundinc. too of the plant site fill at 23.0
.

,
~

ft., the p.'an; structures are prctected agains: wave
runup.

The Probable Maximum Hurricane is defined as a "hvoo-hur-
ricane that night result frc the Ost severe ec ' i natica.

of hurricane parameters that is considered reasonably pes-
sible in the region involved, if the hurricane should
approach the point ander study along a critical path at an,

optimum rate of travel" (Ref. 2).

- The return frequency of such a postu:ated s:cr would be
w ell in excess of 1000 years. Mr. T.E. Haeussner, a

Hydraulic Consultant, in a si=ilar PMH study for the Forked
River Nuclear Station estimated the' return frequency fer

! the PMH to be on the order of ence in a millien~ years,
i Flood records for the site indicate a record high tide ele-

vation in the tav. of 4.5 ft. A storm with an intensity
return frequency of once in 250 years en a critical pa:n

.

I

l
,

.

.

,

Topic III-3.A&B, Sheet 3.
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with astronomical" high tide .would result in aconcurrent
peak tide elevation of about 5.3 ft. on the^ inland shore of
Barnegat Bay (Ref. 2). Based on the above. data, it can be

'

concluded that the likelihood o~f a PMH flood occurring at
- the site during the remaining plant life is extremely

remote.

The Oyster Creek Nuclear Station has an emergency procedure
designed to deal with the PMH so that in the unlikely event
that the PMH does occur, the plant can be brought to a safe
shutdown. Emergency Procedure No. 520 provides the plant
operator with a series of actions to be taken during the
development of a flooding situation. The procedure
involves both the emergency shutdown of the reactor when
the flood water level reacnes elevation 6.0 ft., and the
procedure for cooldown which is to be performed by opera-
tion of the isolation condensers. Since, the emergency
diesel generators are protected against the PMH flood, they
can supply power for the necessary pumps even in the event*

of loss of of f site power.

'V. CONCLUSION- .
-

.

The only portion of the Oyster Creek Nuclear Generating
Station subject to flooding due to the PMH is the intake
structure. This is due to the fact that plant grade is at
elevation 23.0 feet,.while the flood level for the probabl
maximum hurricane is 22.0 feet. Even the inundation of the
intake structure (operating deck elevation 6.0 feet) is
unlikely since the PMH has an expected return frequency far

'

in excess of 1000 years. A storm with a return frecuency
of 250 years would not be expected to affect any of the
plant's intake pumps. If a flood affecting the ability of
the plant's intake pumps to provide water to the plant did
o ccu r , Emergency Procedure 520 has been developed in order
to establish the procedure for shutdown and cooldown of the
reactor for floods up to the PMH flood elevation of 22.0
ft. Therefore, it can be concluded that flooding of any
portion of the Oyster Creek Plant is very unlikely, and if.

the PMH flooding ever should occur, the plant can readily
implement an established procedure to bring the plant to a
cold shutdown state in spite of the flooded intake struc-
ture.

.

VI. REFERESCES
.

1) Report " Probable Maximum Hurricane Flood analysis,-

Oyster Creek Nuclear Unit 1" prepared by Dames & Moore,
1972.

" Determination of P.M.H. Flood Height for2 ). Report -

Forked River Unit 1 Nuclear Power Plant" prepared by
T.F. Hacussncr, Hydraulic Engineer Consultant, 1970.

.
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3) The Oyster Creek Nuclear Power Plant " Facility
Qescription and Saf ety Analysis Report" (FSAR).
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TOPIC 'II-3. C SAFETY-RELATED WATER SUPPLY.
'

(Ultimate Heat Sink)

I. Introduction -

This topic reviews a part of the Cooling Water System, the
Safety-Rela' ed Water Supply or the Ultimate Heat Sink (UHS).*

t
Of particular concern is the ability of the UHS to provide
an adecuate amount of water for emergency shutdown and the
maintenance of safe shutdown.

A review of the acceptability of the Oyster Creek Nuclear
Generating Station UHS with respect to current pertinent
regulatory 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 Oyster
Creek and as the nearby proposed Forked River Nuclear, ,,

Station, as well as on design drawings, specifications and
reports on file. Any deviations from current licensing
requirements will be identified and the significance of the,

deviations will be explained. -

II. Basis for Evaluation

The current criteria pertinent to this topic are the follow-
inc: .

Standard Review Plans 2.4.7,
2.4.8, 2.4.11, 9.2.1 and 9.2.5

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

NRC Branch Technical Position ASB 9-2 *

III. The Oyster Creek Ultimate Heat Sink

*
The UHS under review consists of a canal drawing water

;, from Barnegat Bay. The canal is 140 ft. wide, 10 ft, deep
! and lined with riprap covered with a layer of 4 inches
( of crushed stone bonded with asphalt. The canal follows
'

the South Branch of the Forked River. Discharge is thrcugh
another canal, 100 ft. wide similarly lined, following. Oyster
Creek back to the bay. Based on our analyses, the Oys ter
Creek Plant UHS meets all applicable NRC criteria with the
following notes:

:

! TOPIC III-3.C Sheet 1
|
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1) SRP 9.2.5, " Ultimate Heat Sink" requires 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. However, the slopes of the channel
have not been designed for seismic conditions. This is
not significant in that the lined canal banks should 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 and
threaten the ability of the plant to reach a safe shutdown
. state.

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

2) One of the requirements of Regulatory Guide 1.27 is that,,

technical specifications for the plant should include pro-
visions for actions to be taken in the event that conditions

. ,' threaten partial loss of the capability of the UHS. Even
the partial loss of the UHS is not considered credible
since the canal is cpen to Barnegat Bay. However, high
flood levels could threaten the intake pumps. This problem
has been addressed under the discussion of of loss of
intake pump function due to flooding. (The intake structure
and pumps are not considered to be part of the UES according
to Regulatory Guide 1.27). The technical specification
concerning loss of pumping capability is discussed under *

Topic III-3A, " Effects of High Water Level on Structures".

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

.

.

.

.
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TOPIC.III-2 Wind and Tornado Loading
,

-
.

I. Introduction
.

. .

This topic reviews the wind and tornado loading (including-.

pressure drop) capacity of the Oyster Creek Nuclear Gen-
erating Station and also its Ebility to withstand tornado
generated missiles. The objective of the review is to
assure that Category I structures, systems and components
are adecuately designed for tornado winds and pressure

- drop and that any damage to structures not designed for
tornado generated forces will not endanger Category I
structures.

.

Items involved in this topic have previously been addressed
in amendments 11, 28, Il and 32 of the Oyster Creek FSAR.
Therefore, these amendments serve as a large part of the.-

basis for this review.

II. Basis for Evaluation
~

-
.

The current criteria pertinent to this topic are the following:

Standard Review Plans 2.3.1, 3.3.1,-
3.3.2, 3.5.1.4,
3.5.2, 3.8.1,
3.8.4, 9.2.1, 9.2.5.

.

NRC Regulatory Guides 1.76, 1.117.

III. Evaluation

a) Wind Design Load:
. .

. .

Reviews of the Oyster Creek plant buildings for wind loading.

| indicate that they will be able to saf ely withstand a 10.0
| year windstcom. This is based on the use of ANSI A55.1 with
! allowable stresses increased by one-third for lead combinations
| which include wind. The 100 year windstorm considered has
| a velocity of 100 mph from 0 to 50 feet and 125 mph frem
'

50 to 100 ft.
.

.

i
t

!

;

|
-

| -

|
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b) Tornado Design Load ,

Regulatory Guide 1.76/ " Design Basis Tornado", requires a
maximum pressure drop capability of 3.0 psi and a maximum
tornado wind speed of 360 mph. No design basis tornado
had been established specifically for the site but the
tornado frequency 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 and der essurization values. The allowable.

stresses do not exceed 90% of yield for reinforcing steel
.

and 85% of the ultimate concrete strength and include the
combined effect of dead loads plus normal operating loads.

* Structure Win'd/ mph pressure / psi
,

,,

Reactor 316 . Exterior 300 2.09
Concrete Walls -

.

Reactor 316g. Insulated 160 0.53
Metal Siding

Reactor 316g. Roof Decking 280 0.68

Reactor Bldg. Steel for *190 0.68
Craneway, Enclosure -

Control Room - North Wall 160 0.53
'

Remainder 300 2.0

intake Structure 300 2.0
.

Ventilation Stack 180 2.0

Diesel Generator and Oil 300 2.0
Tank Vaults
,

. .

Based on siding drag - without siding steelwork can*

withstand 300 mph'

Generally safety-related equipment is enclosed in the listed-

safety-related structures and is therefore protected within
the limits shown. The outdoor Service Water Pumps and.

Startup Transformer are capable of withstanding 200 mph
winds and a depressurization 2 psi.

.
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The method of analysis to determine the protective 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 1-ton missile, such as a compact-type automobile traveling
at 100 mph with a contact area of 25 scuare* feet. Other
missiles postulated by SRP 3.5.1.4 have not been investigated.

The results of the analysis indicate that no perforation of.

the 18-inch thick reactor building walls or the 12-inch
. thick control room walls will occur with the utility pole
or the automobile, although spalling of the inside concrete
face would be expected.

The control room, battery rocm, emergency diesel generator
building, emergency switch gear and related electrical duct
banks have been designed for tornado protection.

.

There is essentially no missile protection of the magnitude
discussed above in the metal siding walls of the reactor
building above the refueling floor and the ecuipment access
opening. There is also no missile protection for the Class 1
pumps at the intake structure.

.

Another matter considered was how other structures would
be affected by failure of the stack due to a tornado.
An analysis was performed to determine the capability of

*

the reactor building refueling ficor to resist various
sized stack sections. The analysis was performed for seismic
considerations to the results concern the stack f alling, not
being wind crivea, nowever the data is an indication of the
safety levels involved. The results. of the analysis are
tabulated below indicating a site of stack section which the
various structural elements can withstand without allowing
penetration:

Section Analyzed Length and Weicht of Stack Secticn

16" Floor Slab 20 feet, 34 KIPS
12" Floor Slab 15. feet, 20 KIPS
7' - 0" Thick Shield Plugs 40 feet, 86 KIPS

: In each case the stack section was assumed to strike en end
as a cylinder and was assumed to fall from the top of the
stack.

.
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The equipment necessary for emerg'ency core and containment
cooling and other equipment necessary to shut down the
reactor, including hear exchangers and pumps, are located
in the reactor building in compartments locatLJ belcw the
refueling floor level. Thus, even such an improhable-

event as failure of the stack would not impair the ability
to safely shut down.

Consideration was also given to the likelih'ood of damage
to the spent fuel storage pool due to failure of the
reactor b,uilding steel superstructure siding during a
tornado. Conclusions reached indicate that the design of
the reactor building and the arrangement of ecuipment is
.such that there is very little chance that either the spent
fuel pool or the fuel stored in the pool could be seriously
damaged as a result of the tornado effects on the building'

or its contents.
'

IV. Conclusi'on

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 protection
for the Category I pumps is not considered significant due
to the fact that (a) the return frequency 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.

i

. V. References
..

1) Oyster Creek Facility Description and Safety Analysis
Report

i 2) Amendment 11 to the FSAR, " Answers to 109 A.E.C.
Questions Regarding Additional Plant Information".

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

4) Amendment 31 to the FSAR, " Corrections to Cyster Creek
FSAR and Amendments" '

5) Amendment 32 to the FSAR, " Response to A.E.C. Letter
of Jan. 9, 1968".

6) Miller, D. R. and W. A. Williams, " Tornado Protection
for the Spent Fuel Storage Pool" (Nov. 1968, a report
by General Electric). .,

.
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TOPIC III-3A EFFECTS OF HIGH MATER LEVEL ON STRUCTURES
*

.

' ' "

I. 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 Hurricane,"
.is developed using current criteria and compared to the
design basis event that was used for construction. De-
viations and 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 gathered
from the Oyster Creek FSAR, the original plant design
criteria and special reports.- In case detailed infor-*

mation is not available, the analysis will be made using.
conservatively estimated parameters.

II. Base for Evaluatio.g
.

The current criteria pertinent to this topic are the
following:

, ,

Standard Review Plans: 2.4.2, 2.4.3, 2.4.5,'
-

3.4.1, 3.4.2, 3.8.1,
3.8.4, and 3.8.5

.

NRC Regulatory Guides: 1.29, 1.59, 1.102
.

III. Background

The Oyster Creek Nuclear Generating Station was con--

structed before 1972. High water level considered 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. circulating water
pumps and the service water pumps were considered safe,
since they are located on the operating deck at EL. 6.0 ft.

IV. High Water Level Due To Probable Maximum Hurricane (PMH)

As per Apendix C to Regulatory Guide 1.59, the new
estimated PMH flood level at Oyster Creek site is EL. 23.8
feet above mean sea level. Probable Maximum Hurricano
flood analysis ( Re f . 1) was carried out by Mr. Philip
Sherlock of D_mes and Moore Engineers, Cranford, New
Jersey, assuming very conservatively estimated parameters.

.
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The report of PMH analysis, submitted to GPU Service Corp.
in March, 1972, concluded that oyster Creek will have .

flood level at EL. 22.0 feet above MSL.
. .

~

V. Flood Protection Measures For Seismic Catacorv I Structures

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

Although the external walls of safety related structures
that are below the plant grade elevation are protected by

,

a water proofing membrane to EL. 5.0 ft., the FSAR indicates
that ground water exists at an EL. 15.0'. The difference
between the ground water elevation and the water prcofing

*

membrane is judged insignificant since the plant has not
any ground water seepage problem. The piping penetratiens
and other openings in the walls below flood water elevation
are protected with flood seals. These above factors and the~

fact that the wall thickness belcw grade for safety related
structures ranges from 4'-6" to 3'-0, makes the flooding-

potential of the reactor building very small.

The walls of safety related buildings are designed to with-
stand the hydrostatic pressure due to ground water level at
EL. 15.0' and heri:antal seismic earth loading. Hence, the
walls will resist the hydrostatic pressure che to PMH fleed
level and lateral soil pressures.

The intake structure which supports the circulating water
pumps and the service water pumps, seismic Class I equipment,
designated as a Class II structure. .

.
. Analysis of the as-built intake structure shows that all

| elements of the intake structure satisfy the criteria for a
Class I structure, except for PMH flood water level. (Ref. 2)-

The' intake structure was designed for high water level at
EL. 4.5' above mean sea level (see paragraph 3.0). Hence, the
operating deck level was established at EL. 6.0', giving a

| 1.5 ft. margin of safety. As a result, the intake structure
and pumps represent the major problem for a safe shutdown of'

the reactor during PMH flood as per Regulator Guide 1.59.
Due to this fact, and in response to cuestion 4.J in Reference
2, Jersey Central Power and Light has com.ritted that emergency
procedure No. 520 will be followed when water level at the
intake reaches to EL. 6.0', to safely shutdown the reacter and
maintain it for the required period of time.

:
..

t

I . .
,

I

I
| *
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VI. Conclusion *
.

The use of the hydrostatic load 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 components
located within these buildings will be adequately pro-
tected and will perform their necessary safety functions.

The intake structure, supporting Class I equipment e.g.
service water pumps, etc., is protected only to water
level EL. 6'O. Beyond that flood level, emergency pro-.

cedure No. 520 shall be enforced for safe shutdown of
the facility.

,

.,

VII. References

1. Report - Probable Maximum Hurricane Flood analysis -.

Oyster Creek Nuclear Station Unir No. 1, by Mr.
* Philip Sherlock of Dames and Moore, Cranford, New

Jersey (March 1972).

2. Oyster Creek Nuclear Power Plant Unit No. 1 Amendment
22. Additional informarion response to Category I
questions of October 16, 1967 request. (Response to
letter - Dr. Peter A. Morris , Director, Division of
Research Licensing to Mr. John E. Logan, Vice President,

,
'

Jersey Central Power & Lighting Co.)
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TOPIC III-4~.D -

SITE PROXIMITY MISSILES.
,

(INCLUDING AIRCRAFT) -

.
.

. . -

,

I. INTRODUCTION *

.

This topic reviews the acceptability of the Oyster Creek
Nuclear Power Plant against the missiles generated from
accidental e;: plosions in the vicinity of the site, and from
aircraft accidenr. 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 Rivee Nuclear
Plant are reviewed concerning the proximity of the site to
the accidents under investigation.

"

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

-

.

Further a probability study of accidents, as required by
Standard Feview Plan, Section 3.5.1.6,is recommended to
confirm that the plant is adequately 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,
3.5.1.6, 3.5.2, 3.5.3.

.

.

NRC Regulatory Guides 1.70, 1.91;

'

III. EVALUATION OF ACCIDENT

1. Missiles from Accidental Explosion

i There is little industry within ten miles of the site.
; Small industry, consisting mainly of boat repair and

commercial fishing, is scattered along co.astal area.._

The remaining industry in the area is small and diver-
sified. A list of the industrial locations within ten
miles of the plant site is presented in Exhibit;

' III-4.D-1. Therefore, the industrial facilities near
I the site do not pose any threat to the plant.

~

; Other accidents resulting from explosions of nearby
j transportation - train, truck, ship or barge, and 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, alongside Route 9 in a
north-south direction.through the study area, is cur-

-

rently dismantled. Pipeline explosions are precluded
'

because the existing 10" e pipe line and a 12" e 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
f rom truck explosions and ship explosions. An explo-
sion fee by as much as 10,000,000 pound ship load of
TNT in Barnegat Bay is not censidered hasardous due to-

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 ft., where-
in truck explosion may be hazardous. However, further

* *

*

detailed study on peak incident pressure due to a truck-

explosion indicates that the pressure is only 2 psi
and, therefore, is not _ critical.- -

4

2. Aircraft Hazards

There are several private airports serving the region.
The Manahawkin Airport is located nine miles south of
the site. The Robert J. Miller Airfield is located -

~

nine miles to the northwest near Dover Forge. In addi-
tion, there are two small ' dirt airstrips in the area.
One is located two and one-half miles northeast of the
site while the other, Eeechwood, is eight miles NNE.
The Federal Aviation Administration lists a restricted
area at Warren Grove with its closest boundary 7.5
miles from the site. This area is an aerial target
range used by the Massachusetts Air National Guard.
However, bombs and ' rockets used are dummies without
explosive charges.

.

The air corrido r, known as New York S38, 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 approaches to the Warren
Grove Range. After the practice runs over the target
have been completed, the planes fly to higher altitudes
to return to their base by routes other than New York

,

838.

Although an extensive study oc the probability of air-
craft accidents near the site has not been conducted to
prove that aircraft hatards are eliminated as a design
basis concern, it is anticipated that there will be no
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significant safety i=plications. However, a more
detailed survey of aircraft traf fic near - the site is
required to substantiate this positivp conclosion in
accordance with the acceptance criteria in S.. 3.5.1.6.

. .

i

IV. EVALUATICS OF PLANT ,

t The . ndssile hazards to the plant due to accidental explo-
sions in Ites III(1) above are not likely as critical as
the effects of tornado missile described in TOPIC III-2.
Therefore, the plant modifica icn as reco== ended in TOPIC

- III-2 is considered adequate.
.

Although consideration of aircraft impact en the plant was-

never required as a licensing basis for the plant, the fall
- of the plant stack en reactor building was evaluated. In

this unlikely event, it was concluded that the reactor can
be safely shut down. (See Amendment 31, CORRECTIONS TO
OYSTER CPIEK FSAR AND AMENDMENTS, JCPC, Co.)

V. CONCLUSICNS
.

The Oyster Creek Nuclear Power Station is adecuately pro-
tected against site proximity =issiles except for the
Catescry I pumps en the intake structure (See TOPIC III-2).
However, the probability of an aircraf t hazard should be
calculated in accordance with SRP 3.5.1.6 to confirm that
aircraft hazards to the plant need not be censidered.

;
'

VI. REFERENCES
,

1. Standard Review Plans, NOREG-75/OS7, U.S. Nuclear
Regulatory Cctaission, Of fice of Nuclear Reacter
Regulation. -

>

a. 2.2.1 - 2.2.2, Identification of Potential Hazards''
in Site Vicinity.

1

b. 2.2.3, Evaluation of Potential Accidents.

c. 3.5.1.5, Site Proximity Missiles iExcept Aircraft).
! .

Aircraft Ha:ards.d. 3.5.1.6,

' e. 3.5.2, Structures, Systems, and Cc=pene.-ts to be
Protected from Externally Generated
Missiles.

f. 3.5.3, Sarrier Design Procedures. -

.
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2. Regulatory Guides, U.S. Nuclear Regulatory Commission,
Office of Standards Developnent.

a. 1.70, Standard Format and Content' of Safety
Analysis Reports For Nuclear Power Plants.

b. 1.91, Evaluations of Explosions Postulated to Occur
on Transportation Routes Near Nuclear Power
Plants.

3. Rules and Regulations, _ U.S. Nuclear Regulatory
- Commission.

.

. a. 10CFR Part 50.

b. 10CFR Part 100..

4. Oyster Creek Facility Description and Safety Analysis
Report.

5. Amendment 31, Corrections to Oyster Creek FSAR and
Amendments.'

6. PSAR, Voldme 1, Forked River Nuclear Station Unit 1.

,
-

.

.
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EXHIBIT III-4

.

. .

Distance Direction Numbe
Community From The From Name of Company Industry of

Site (Mi.) The Site Employ

Bernegat 4 South Research Products Corp Dental Supplies 10
Weatherproof Aluminum, Inc. Storm Windows 6

Bryville 7 NNE Berkeley Machine Shop, Inc. Machine Shop 12
Denzer-Schafer X-Ray Co., Inc. Silver Recovery 9
New Jersey Pulvericing Co. Sand Products 66
Rainbow Sportssear Corp. Sportswear
Woodland Manufacturing Co. Wrought Iron 30

Pine Beach 9 North Castle Woodcraft Kitchen Cabinets B

Toms River 9 North Best Block of Tems River Concrete Slocks 15
9 North New Jersey Glovrier, Inc. Newspaper 15

Trilco Terminal Building Materials 37'

10 North Acme Cabinet Corp. Cabinets 77
Delta Lumber Co., Inc. Lumber 15-

Fischer's Machine Works Machinists 6
,

Glover, H. Clay Co., Inc. Pet Shep 21
Marban Construction Co. Partition Walls 6
Ocean County Sun, Inc. Newspaper 25-

Quality Aluminum Products Co. Aluminum Products 10
Reardon Cc=pany Paints 22
Rochelle Ncvelty Co. Shoe Sags 10
Toms River Boat Works Ship Construction 20
Toms River Chemical Corp. Dyes 1126,

Towne Fabrics, Inc. Fabrics 23

|

Source: 1971 New Jersey State Industrial Directory

.

t

i
|

|
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OYSTER CREEK ~
~

.

.

TOPIC II-1.A EXCLUSION AREA AUTI!ORITY AND CONTROL

The objective of this topic is to assure that appropriate exclusion

area authority and control are maintained for Oyster Creek Nuclear Generating

Station (CCNCS),as required by 10 CFR Part 100.

The OCNCS is located in Lacey Township, Ocean Coun:y, New Jersey,
,

approxi=ately nine =iles south of To=s River, New Jersey,_35 miles north

of Atlantic City, New Jersey, 45 niles east of Philadelphia, Pennsylvania,

and 60 =iles south of Newark, New Jersey. The station is located on a

1416 acre property ot:ned by Jersey Cen:ral Pever and Light Co=pany. The
.

site is bounded .~. the ves: by the Carden State Parkway a.d on the east by

the bay. This corresponds to a width of approxinately 3 1/2 miles fres

cast to vest. nc =axi=us width in the north-south directica is al=os

,

1 mile. U. S. Route 9 divides the property, with 755 acres lying vest

of the highway and 661 acres lying east of the highway. The statien is

about 1/4 mile ves: of the U. S. Route 9 and 11/4 miles east of the
.

Carden State Parkway. .

The reactor (center line) is located 1353 feet vest of the east

boundary of ,U. S. Route 9 which is the mininun exclusien distance, as

defined in 10 CFR Part 100.3. All land areas, including mineral rights

within the exclusion area, are owned by the licensee.
. . .. .

Parts of the exclusion area are traversed by U. S. Route 9 and Cen:ral

Railroad of Ncv Jersey. Arrangc=ents have been made to centrol traffic on

. U. S. Route 9 in the event of a pinn: c=cr;;cncy, as part of the CCNCS

E=crgency Plan. Sinilar arrangenen:s have not been =ade with the railro:d

.

.

!

,e - - ~ ,



. - . -- .. . . . . . . _
_

. . .
, .

.

.

i-
'

<

. .

-
.

.

.

line to control traffic under emergency conditions, however, the need no

longer exists since the railroad tracks have been removed.
~

The only waterway traversing the exclusion area is the OCNCS intake
1'

and discharge canal. Station security mea::ures are enforced to ensut.

unauthorized activity does not occur in this; waterway.

Based on-requirements defined in 10 CFR 100, OCNGS is under proper
;

,

'

authority to determine a?1 activities within the. exclusion area.
,
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TOPIC II-1.B POPULATION DISTRIBUTION -

The objective of this topic is to verify that th'c low population zone
~

and population center distance specified for the plant site are compatible

with current population distribution and are in conformance with the

guidelines of 10 CFR Part 100.

The Oyster Creek Nuc1 car Generating Station (OCNCS) is located in

Ocean County, New Jersey, approximately nine miles south of the town of

Toms River. The site is bounded on the north and' south by undeveloped

land and on the west by the Garden State Parkway. From the east, the site

property extends about 3 1/2 miles in land from the bay. The maximum

width in the north-south direction is almost 1 mile. The plant is located

on a 1,416 acre property owned by Jersey Central Power and Light Company.

U. S. Route 9 divides the property, with 755 acres lying west of the

highway, and 661 acres lying east of*the highway.
,, ,

~

The region surrounding the plant is characterized by flat terrain,.

sandy soils, and numerous freshwater and saltwater marshlands. Two

barrier beaches, Seaside Peninsula and Long Beach Island, extend the

length of the county providing extensive recreational opportunities on *

their beaches and bays. These attract a large , transient seasonal population.
,

The licensee has recently completed a survey of the population within

a ten mile radius of the plant in conjunction with emergency planning

lactivitics . Based on preliminary 1980 census figures the permanent resident
.

j population within a ten mile radius of the OCNGS is 66,815. The permanent
|

resident population distribution within ten miles of the site is shown in
,

Tabic 1. The avercge permanent resident household size within this area is

|

|

!

!
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estimated to be 2.68 based on county-wide averages from the 1980 preliminary

census figures.
,

The low population zone for the OCNGS has a distance of 0.75 miles to

its outer boundary. The permanent population residing within one mile of the

site and enccmpassing the low population zone is estimated to be 440 based.

on the recent survey. The majority of these residences are located northeast

and southeast of the site. Previous population estimates identified 226

people residing within one mile of the plant in 1970 and projected a

2population of 1,228 for the year 2010 . There are no schools or recreational

areas within the 0.75 mile low population zone. The nearest population center

containing more than 25,000 residents is Dover Township, which is 9.5 miles

north of the site. , Dover Township is made up of Toms River, Gilford Park,
.

and several smaller communitics. The 1980 population was approxtmately

64,445. Tabic 2 shows the population distribution from 10 to 50 miles from

OCNGS. .

The transient population within ten miles of the OCNGS is overwhelmingly

a seasonal tourist and tourist-related population. There are numerous popular

New Jersey shore com= unities in this area. As a result, there is a seasonal

shift in populations within a 5--10 mile radius of the OCNGS which is

concentrated in the northeast and southeast sectors due to the proximity

to the Atlantic Ocean and Barnegat Bay. The peak seasonal population within

a ten mile radius of the plant is expected to be 179,840.

Other than the tourist industry, there are no other significant

employment opportunitics within a ten mile radius of the plant. Thirty-four

percent of the labor force commutes outside of Ocean county and it,is estinated

|

;
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that at Icast another forty percent of the labor force residing within

3' the ten mile radius is employed outside-this area .
.

Based on our review, the low population zone and population center

distances specified for the OCNGS are in conformance with the distance

requirements of 10 CFR Part 100 in that the population center distance is-
,

more than one and one-third times the distance from the reactor to the

outer boundary of the low population zone. An emergency plan for OCNGS

has been submitted to the NRC to assure appropriate protective measures

could be taken in behalf of the population within the low population zone

and out to ten miles frca the site in the event of a serious accident.
,
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10yster Creek Nuclear Generating Station--Emergency Plan, 1981.
,

20yster Creek Nuclear Generating Station--Environmental' Report, March 1972.

3Dresdner Associates, confirmed by William llayes, Ocean County Emergency
Management Coordinator.
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TABLE 1.
' ')

POPULATION BY SECTOR AND DISTANCE [
'

,

i

(0 - 10 MILES) '|
-

/ r

* DISTANCE * * DISTANCE *DISTMICE * DISTANCE * DISTANCE *DISTMICE * DISTANCE * DISTANCE * DISTANCE *DISTM;CE
SECTOR 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10

N 0 522 2,188 665 93 337 459 3,232 8,369 3,572

IC;E 151 551 1,198 884 743 855 1,252 4,130 3,428 3,214

NE 151 368 465 747 1,772 435 353 120 15 1,030

E';E O 641 135 856 16 0 0 4 0 t)

E O 595 135 0 0 0 6 0 0 0

ESE 69 484 0 0 0 0 4 0 0 0

'
SE 69 394 0 0 0 58 706 79 0 0

SSF 0 325 344 118 0 0 0 145 316 204

S 0 325 609 1,402 1,125 166 0 28 20 227

SSW 0 0 65 393 806 3,394 0 0 2,847 1,038'
,

SW 0 0 0 22 714 1,884 1,896 895 2 58'

,

WSW 0 0 0 9 21 17 272 158 110 74
, ,

if 0 0 0 0 0 5 0 10 22 3, .

mm 0 0 0 0 0 0 0 0 0 0

2;W O O O O O O 30 129 160 95

?c;W 0 80 693 0 0 0 1 0 0 0

TOTAL 440 4,285 5,832 5,096 5,290 7,15~ 4,979 8,930 15,297 9,515'

.

* Miles From Facility

*
.
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TABLE 2 *
,

,- j-

.

,!POPULATION BY SECTOR AND DISTANCE- '

*

1

(10 - 50 !!ILES) |
'

i

* DISTANCE * DISTANCE *DISTANCt, * DISTANCE * DISTANCE * DISTANCE * DISTANCE * DISTANCE
SECTOR 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 TOTALS

M 23,937 51,847 21,735 28,824 40,507 73,080 131,688 166,853 538,471-

1;NE 19,212 46,014 32,362 63,061 58,542 41,785 7,789 -0- 268,765

NE -0- -0- -0- -0- -0- -0- -0- -0- -0-

DIE -0- -0- -0- -0- -0- -0- -0- -0- -0-
,

E -0- -0- -0- -0- -0- -0- -0- -0- -0-

)
'

ESE -0- -0- -0- -0- -0- -0- -0- -0- -0-.

SE -0- -0- -0- -0- -0- -0- -0- -0- -0-

SSE -0- -0- -0- -0- -0- -0- -0- -0- -0-2

S 4,704 3,05'2 172 -0- -0- -0- -0- -0- 7,928

SSW 1,837 6,247 2,835 7,462 50,066 49,141 21,132 9,622 148,942>

# SW 1,794 884 401 7,418 9,288 3,555 1,181 12,503 37,024
;

'

k'5'J 355 475 779 4,938 11,872 16,394 25,805 46,024 106,642

W 457 457 3,274 6,382 22,272 73,096 163,192 189,464 458,594

ki;W 5,496 9,077 20,087 19,345 27,955 115,414 108,152 558,300 863,826
,

!,J 5,382 6,642 9,639 10,425 47,364 103,222 172.102 62,456 417,232

IC;W 10,349 11,245 8,962 16,070 31,378 51,085 75,549 153,553 362,191

TOTAL 73,523. 135,940 100,246 163,925 299,844 526,772 710,590 1,198.775 3.209,615

* Miles From Facility
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- TOPlc 11 - t .C POTENTI AL- HAZARDS DUE TO NEARBY. INDUSTRI AL, TRANSPORTATION,
'

.AND MILITARY FACILITIES
4

The objective of this topic is to assure that Oyster CreekLNuclear<

Generating Station (OCNGS) is adequately protected and can be operated with -
i

an acceptable degree of safety with regard to potential accidents which may

I occur as the result of activities at nearby Industrial, transportation, and

milltary facilltles. . .,

;

Ocean County's industrial: base is small, but diversified. Boat b'ullding
'

and marine equipment manufacturing were once the dcminant industrial activities,

but today industrial activity also includes chemical manufacturbg, mining of..

Ilmenite, quarrying of Industrial sands, garment manufacturing, food processing,

and concrete production. Table 1 identifies industrial locations within ten
.

i miles of the plant site.

The nearest transportation route to the station is U.S. Route 9 which is
,

'

located approximately 0.25 miles east of the reactor building. it.is uncertain

if shipments of explosives travel on Route 9 past the plant. However, with the<

i

guidance provided in Regulatory Guide 1.91, Revision 1, the plant is at a
i

marg nal safe distance when analyzed for a postulated explosive accident on2

| the highway for truck-size shipments. Further analyses should be performed to
i

~ establish whether critical plant structures are beyond the adverse effects

; from an explosion on this transportation route.
t

|
The Garden State Parkway is about 1.25 miles west of the plant and forms

the western boundary of. the site. The separation distance between the highway'

and the plant exceeds the minimum distance criteria given in the regulatory

:

- . - . . .- . . . - - - .- - .. _ - . . - - __ -_ - - , . . - -. _ . -,
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guide for truck-size shipments of explosive materials. It is expected that

an explosive accident on the highway.will ~ not affect- safe operation of the

plant.

The Licensee has reviewed the present status of transport of hazardous

chemicals in the vicinity of OCNGS and has identified no frequent shipments

as defined by Regulatory Guide 1.78.

The nearest railroad corridor is approximately 0.25 miles east of the

reactor building. Rail traffic through this corridor-Is discontinued and

the railroad tracks t ve been removed.

There are no large commercial harbors within ten miles of the site.

Public marinas are the chief recreational facilities in the immediate site
*area. The intracoastal Waterway is the only Inland waterway used for.

shipping in the area, however, it is not heavily used. It is approximately-

two miles east of the plant at its closest point. Major shipping lanes in

the Atlantic Ocean are located well off-shore. Thus shipping is not considered

to be a hazard to the OCNGS.

The nearest pipelines to the plant lie in a corridor along U.S. Route 9

approximately 0.25 miles from the plant. These consist of an B" and 6"

diameter natural gas pipelines. No evaluation has been performed to assess

the effects of pipeline accidents on the safe operation of the plant. There

are no gas or oil production fields, underground storage facilities or

refineries in the vicinity of the plant.
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There are no missie sites within a ten mile radius of the OCNGS

site. Nine airfields are located within 20 miles of the plant (Figure 1).

Two of the airfields are military installations: McGuire Air Force Base,

also used by the U. S. Air Force, U. S. Air National Guard, and the Military

Air Transport Service (MATS) 25 miles to the NW, and Lakehurst Naval Air

Station, 20 miles NNV. Other airports listed by the Federal Aviation

Administration (FAA) are Breton Woods,17 miles north; Eagle's Nest, 12

miles SSW; Coyle Tower, 10 miles west; Ocean County, 9 miles NNV;

Manahawkin, 9 miles SSW; and Beechwood, 8 miles NNE. In addition, there

is a sod strip 2 miles NE at Forked River.

~

The FAA lists three restricted areas in the vicinity of the plant.

Two of these areas, R5001 A and R5001B are contiguous near Fort Dix, 15 miles

to the NNW. These restricted areas are used mainly as firing ranges for
.

small arms, artillery, and mortars. The third area, R5002, at Var en Grove

is a low-level aerial target range used by the Air National Guard. Its
I

closest boundary to the plant is 7 5 miles. Bombs, rockets, and 20 mm gun

fire are used in the target range. The bombs are dummies that give off a

flash, but no explosive charge. The rockets do not have explosive charges,

only a propellant to deliver the rocket on target and the 20 mm shells have

solid heads without explosives.

Two air corridors pass in the vicinity of the plant. One is used by

the Air National Guard and is known as "New York 838" which is a low-level,

high-speed military training route, and goes to the Warren Grove Aerial Target

Range (R5002) . The route is used only to make approaches to the range. After

the practice run over the target has been completed, the planes climb to higher
(
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y : ::= = 2 . - --- .x =.. , .

. .A .
/ .

,

*

. ..

-4-

.

altitudes to return to their bases by routes other than "New York 838."

The other is a civilian corridor marked '' Victor. Air Lane 312", which

.is aligned east-west and passes over the site. The airlane can be used by,

all types of aircraft, but the FAA-- which controls all civilian aviation -

j specifies minimum safe altitudes at which planes can be flown in the

corridor.

The licensee has not performed an analyses using analytical models to

calculate the probability of an aircraft crash at the plant, however, the

site was judged to be acceptable when examined for a companion unit.I

4

l Safety Evaluation of the Jersey Central Power & Light Company
Forked River Nuclear Generating Station Unit 1, Docket No. 50-
363, U. _S.~ Atomic Energy Comission,1972.
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