December 4,

Docket No. 50-219
LS05-81-12-012

Mr. I. R, Finfrock, Jr.

Vice President - Jersey Central
Power & | ight Company

Post Office Box 388

Forked River, New Jersey 08731

Dear Mr, Finfrock:
SUBJECT: OYSTER CREEK - SEP TOPICS XV-7 AND XV-15

By letters dated August 25, 1981 and May 7, 1981 respectively, you submitted

safety assessment reports for the above topics. The staff has reviewed these
assessments and our conclusions are presented in the enclosed safety evalua-

tion reports, which complete these topics for Oyster Creek.

These evaluations will be a basic input to the in‘egrated assessment for
your facility. The evaluations may be revised in the future 1f your
facility design 1s changed or 1f NRC criterfa relating to these topics
are modified before the integrated assessment is completed.

Sincerély,

Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Licensing
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Mr. I. R. Finfrock
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cc

G. F. Trowbridge, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N. W.

Washington, D. C. 20036

J. B. Lieberman, Esquire
Berlack, Israels & Lieberman
26 Broadway

New York, New York 10004

Natural Rescurces Defense Counci?
917 15th Street, N. W.
Washington, D. C. 20006

J. Knubel

BWR Licensing Manager

GPU Nuclear

100 Interplace Parkway
Parsippany, New Jersey 07054

Depu*y Attorney Gereral

State of New Jersey

Depariment of Law and Public Safety
36 West State Street - CN 112
Trentor, New Jersey 08625

Ocean County Library

Brick Township Branch

401 Chambers Bridge Road
Brick Town, New Jersey 08723

Mayor

Lacey Township

B18 Lacey Roa

Forked River, New Jersey 08721

Commissioner

Department of Public Utilities
State of New Jersey

101 Commerce Street

Newark, New Jersey 07102

U. S. Environmental Protection
kgency

Region II Office

ATTN: Regional Radiation Representative

26 Federal Plaza

New York, New York 10007

Gene Fisher

Bureau Chief

Bureau of Radiation Protection
380 Scotts Road

Trenton, New Jersey 08628

Commissioner

New Jersey Department of Energy
101 Commerce Street

Newark, New Jersey 07102

Licensing Supervisor.

Oyster Creek Nuciear Generating
Station

P. 0. Box 388

Forked River, New Jersey 08731

Resident Inspector

¢/o U. S. NRC

P. 0. Box 445

Forked River, New Jersey 08731
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. SYSTEMATIC EVALUATION PROGRAM
= J0PIC XV-7

OYSTER CREEK

TOPIC XV-7: LOSS OF FORCED RECIRCULATION FLOW

IT.

11{IRODUCTION _

A decrease in reactor coolent flow occuring while the plant is at power

could result in a degradation of core heat transfer. A resulting increase

in fuel tempcrature and eccompanying fuel damage could then result if speci-
ficd acceptable fuel damage 1imits are exceeded during the transient. A
nunber of transients that are expected to occur with moderate frequency and
that result in a decrease in forced reactor coolant flow rate are addressed .
in SRP 15.3.1 and SRP 15.3.2. For boiling water reactors (BWRs)s partial and
complete recirculation pump trips and malfunctions of the recirculation flow

controller to cause decreasing flow are reviewed. '

REVIEW CRITERIA

Section 50.34 of 10 _FR Part 50 requires that each applicant for an operating
license provide an analysis and evaluation of the dgsign and performance of
structures, systems and components of the facility with the objective of as-
sessing the risk to public health and safety resulting from operation of the
facility. The loss of forced reactor coolant flow is one of the postulated
transients used to evaluate the adequacy of these structures, systems and

components with respect to the public health and safety.



The General Design Criteria (Appendix A to 10 CFR Part 50) establish minimum _
requirements for the principal design criteria for water-cooled reactors,

The staff acceptance criteria are based on meeting the relevant reﬁuirements
Gf the Tollowing regulations:

A. Ccneral Design Criterion 10 (Ref. 1), as it relates to the reactor
coolant system being designed with appropriate margin to assure
that specified acccptable fuel cesign limits are not excecded during
no uwal operations including anticipated operai‘onal occurrences.

B. Cecneral Cesion Criterion 15 (Ref. 2), as it relates to the reactor
coolant system znd jts associated 2uxiliaries being designed with
@ppropriate margin to assure that the pressyre boundary will not
be breeccled during normal operations including anticipated opera-
tional occurrcnces.

C. General Design Criterion 26 (Ref. 3) as it relates to the reliable
control of reactivity changes to assure that specified acceptable
fuel design limits are not exceeded, including énticipated opera-
tional occurrences. This is accomplished by assuring that appro-
priate margin for malfunctions, such as stuck rods, are accounted
for.

The specific criteria necessary to meet the relevant requirements of GDC 10,
15 and 26 for incidents of moderate frequency are:

a. Pressure in the reactor coolant and main steam systems should be
maintained below 1102 of the design values.

b. Fuel cladding integrity shall be maintained-by ensuring that the
minimum DNBR remains above the 95/95 DNBR limit for PWRs and the
CPR remains above the MCPR safety limit for BlRs based on accept-
able correlations (sce SRP Section 4.4),

€. An incident of moderate frequency should not gcnerate a more serious
plant condition without other faults occurring indepandently.

d. An incident of modorate fquunncy in combination with any single ac-
tive couponent failure, or single operator error, shall be considered
and is an event for which an estimate of the number of potential fuel
failures shall be provided for readiological dose calculations. For
such accidents, the number of fuel failures must be assumed for all
rods for which the DNBR or CPR falls below those values cited above
for cladding integrity unless it can be shown, based on an’ acceptable
fuel damage model (see SRP Section 4.2), that fewer failures occur,
There shall be no loss of function of any fission product barrier
cther than the fuel cladding.
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I11. RFLATED SAFETY TOPICS

Varicus other SEP topics evaluate such items as the reactor protec-
tion csystem. The effects of single failurcs on safe shutdown capabi=" .

lity are considered under Topic VII-3,

IV. REVIEW GUIDELINES
The roview is conducted in accuirdance with SRP sertions 15.3.1 and 15.3.2.
The evaluation includes revieus of_the analysis for the event and identi-
fication of the fecatures in the plant that mitigate the consequences
of the event as well a$ the ability of these systems to function as
required. The extent to which operator.action is required is also
evaluated. Deviations from the criteria specified in the Standard

Review Plan are identified.
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V. EVALUATION
The licensee, in letters dated lfay 7, 1981 and August 25, 1981,
provides the results of an analysis for the subjcdct topic. The
aralysis indicates that a loss of rcactor coolant flow can result
Trom loss of pover to ithe puwp, Tailure of drive wotor connections,
M-G set  cakers or pump failure. The decreasing core flow causes
a core eat-up due to the flow-power mismatch, The increased void
formation inserts negative rcactivity to drop power back to a level
compatible with the Tower flow. i'0 rcactor trips occur due to the
decrcased flow. During power operation, there are five reactor
coolant recirculation pumps in operation. 'The p1an£ technical speci-
fications also permit operation with only four reactor coolant re-

. circulation pumps at full powe}. The results of the licensee's analysis

show that the five pump trip is the limiting transient. During this



VI.

cvent the reactor coolant preésure is decreasing and the minimum

critical heat flux ratio (HCHFR) is increasing,

The licensee has not provided the results of an analysis for this event
in coudbination with a single failure. Since this event however, does
not cauvse a reactor trip or any engincered cafety fecature initiation
during u.is transient, we could not identify any single failure which

will lead 1o unacceptable results.

CONCLUSIONS | i

The staff concludes that the Oyster Creek plant design with regard to
transients that are expected to occur during plant life and result in
a loss or decrease in forced reactor coolant flow is acceptable and

mcets the relevant requircments of General Design Criteria 10, 15 and

26. This conclusion is based on the following: ~

1. The applicant has met the requirements of GDC 10 and 26 with respect
to demonstrating that the specified acceptable fuel design limits
are not exceeded for this event. This requiremgnt has boen met
since the results of the analysis showed. thdt the thermal margin
Timits (HCHFR) are satisfied.

2. The applicant has mot the requircacats of €NC 15 with respect to
duwnstrating that the reactor coolant pressure boundary limits
have not bzea excoodad ~rp this mvent, This requivenent has Lean
wet since ihe analysis showed that the waxinum pressuice of the
reacior coolant and main. steam systems did not exceed 110% of the
design pressure.

3. The applicant has met the requirzients of GOC 26 with respect to
tiie cepzbility of ihe reactivity coatrel system to provide adzquate
centrol of reactivity during this event while ‘including appropriate
rargin for stuck rods since the specific acceptable fuel design
Timits were not exceeded. .
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" SYSTEMATIC EVALUATION PROGRAM
T TYoPIC Xv-r

OYSTER CREEK ;

TOPIC XV-7: REACTOR COOLANT PUMP ROTOR SEIZURE AND REACTOR COOLANT

I1.

PUMP SHAFT BREAK

INTRODUC) ION

The cvents postulated ard an inclintencus scizure of the rotor or

brezk of the shaft of a reactor ccolent pusp in a pressurized water
reactor (PUR) or rocirculation puip in a boiling vater reactor (BR).
Flow through the affected Iéop is repidly reduced. The sudden de-
crease in core coolant flow while the reactor is at power results in

a degradation of core heat transfer which could result in fuel damage.
The initial rate of rcduction of coolant flow is greater for the rotor
seizure event. MHoucver, the shaft break cvent permits a grcat;:rreverse
flow through the affected loop later during the transient and, therefore,

results in a lower core flow rate later in time. This tobic is intended

to cover both of these accidents.

Soction 50.24 of 10 €. R Part 50 vcequiras that cech applicant Tor an op-
erating license piruvidd an 20ilysis and cvaleaticn of the design and
performance of structures, systius and ccu;d:n:nté of the facility with
the objective of assessing the risk to public health and safety resulting
frem operaiion of the facility. The reactor coolant. pump rotor ceizure
and reactor coolant pump shaft break are two'of the postulated accidents
used to evaluate the adequacy of these struc@ures, systems, and compo-

nents with respect to the public health and safety.
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Te Coneral DPesign Criteria (Appendix A to 10 CFR Part 50) establish

minimun requirenents for the principal design criteria for water-cooled

i aclors.

CDS 27 "Cunhined Roa ictivity Control System Cnpab lity," requires that
the reactivity control systuns, in conjunction with poison addition by
the cimergency core cooling system, has the capability to reliably con-
trol reactivity changes to assure that under postulated accident cen-
ditions, and with appropriate margin for stuck 'réhs. the capability to

cool the core is maintained.

GDC 28 "Reactivity Limits" requires that ihe reactivity control systems
be designed with appropriate 1imits on the potential amount and rate of
reactivity incrcase to cnsure that the effects of postutated reactivity
accidents can neither (1) result in damage to the reactor coolant pres-
sure Loundary greater than limited leocal yinlding nor (2) sufficien{ly

disiurb the cure, ils support siructurss o 2thicr reactor pressure vessel

fateinals o ivpair sicnificantly the capibility to cool the core.

CiC 31 "Frecture Prevention of Rc:clur Ccolent Pressure Boundsry" re-
s that lhe houndary be desioned wilh su:ficient margin to ascure
that vhen siicsc2d under cpuiating, mainienaéce, icsting and postulcted
accidunt cunditions (1) the boundary hehaves in a nonbrittle mznner and

(2) the probability of rapidly propagating fractures is minimized.

10 CFR Pa~t 100.11 provides dose guidelines for reactor siting against

which calculated accident dose consequences may be compa:icA,
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with only four reactor roolant fecirculation pumps at full power. The
results of the licensce analysis show that the single rcactor coolant
Jrecivculation pump rotor seizure during four pump operation is th;
rost 1imiting case with a bounding FiCPR of 1.46. This KCPR is higher
than the alle:able MCPR of 1.34 for Oyster Creek. The results of the

licrasze's coalysis also shows that the rcector coclant pressure decrczscs

curing the postulated accident.

The licensce has not provided the results of an analysis for this event
in cunbination with a single failure. Since this event however, does
not cause a reactor trip or any engineered safety feature initiation
during this transient, we could not identify any single failure which

will lead to unacceptable results.

VI. CONCLUSIONS
The staff concludes that the consequerces of = postulated reactor coolant
recirculation pusp rotor sefzure or broken chaft cvent meet the requires-
wents set forth- in the General Design Criterié 27, 28, aud 31 ragarding —
ol red faserzbilily wod core conlability. This conclusion is based

upen Lie ;-0] ]O‘u‘:!]g:

the Meouce has 2ogonsicaied that thore is o2 Tuel damige as a rosult
of a postulaiad reector coolant reciiculaticn prap rotor seiruve ac-
eidoat, baczuse the Nindsun Critical Pewer Ratio (NCPR) rorains abeove
Lo allowable iICPR liuit.

The requiremonts of €DC 31ave met with respect to inteogrity of
the primary system boundary to withsiand. the postulated accident.
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A SYSTEMATIC EVALUATION PROGRAM
TOPIC XV-T5

OYSTER CREEK

TOPIC XV-15: [INADVERTENT OPENING OF A BWR SAFETY/RELIEF VALVE

I1.

INTRODUCTION

The inadvertent opening of a safety or relief valve results in a reactor
coolant inventory decrease and a decrease in reactor coolant system pres-

sure. Neutron flux decreases due to additional void formation.

The pressure regulator senses the pressure decrease and partially closes
the turbine control valves. No reactor trip occurs, and conditions stabi-
lize at a power level near the initial power. The feedwater system is used

to makeup the continuing loss of inventory. e

wa

If the pressure regulator fails to respond, the increased steam flow would
cause & decrease in steam pressure and close the MSIV's, This event has
been discussed in Section 1.3 of the report submitted by GPU Nuclear on
May 7, 1981 (Reference 1).

If a Power Actuated Relief Valve (PARV) opens and fails to reclose, th2
torus could experience an increase in temperature since relief valves dis-
charge into the torus. Closure of the MSIV's would not halt the blowdown

since the relief valves are upstream of the isolation valves.

REVIEW CRITERIA

Section 50.34 of 10 CFR Part 50 requires that each applicant for a construc-
tion permit or operating license provide an analysis and evaluation of the

design and performance of structures, systems, and components of the facility



with the objective of assessing the risk to public health and safety
resulting from operation of the facility, including determination of the
margéns of safety during normal operations and transient conditions

anticipated during the life of the facility.

The General Design Criteria (Appendix A to 10 CFR Part 50) establish
minimum requirements for the principal design criteria for water-cooled

reactors.

=€ 10 "Reﬁctor Design"™ requires that the core and associated coolant
! control and protection systems.be designed with appropriate margin to |

assure that specified acceptable fuel design 1imits are not exceeded

during normal operation, inciuding the effects of antici-ated opera-

tional occurrence.

-~

GDC 15 “Reactor Coolant System Design" r¢  ires that the reactor coolant
and associated protection systems be designed with suffient margin to

-

assure that the design conditions of the reactor cecolant pressure boundary

are not exceeded during normal operation, including the effects of anti-

cipated operational occurrences.

GDC 26 "Reactivity Control System Redundancy and Capability" requires that
the reactivity control systems be capable of reliably controlling reacti-
vity changes to assure that under conditions of normal operation, in-
cluding anticipated operational occurrences, and with apprcpriate margin

for malfunctions such as stuck rods, specified acceptable fuel design

limits are not exceeded.
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IT1. XELATED SAFETY TOPICS

Various other SEP topics discuss such items as ESF. Topic XV-19 re-

views the spectrum of loss of coolant accidents.

IV. REVIEW GUIDELINES

" The review is conducted in arcordance with SRP 15.6.1.

The evaluation “includes review of the analysis for the event and
identification of the features in the p ant that mitigate the conse-
quences of the event as well as ihe ability of thése systems to function
as required. The éxtent to which operator action is required is also
evaluated. Deviations from the criteria specified in the Standard

Review Plan are identified.

V. EVALUATION -
The licensee has evaluated this event in Reference 1, which refers
to an analysis performed for the inadvertent opening of a relief
valve in Reference 2. No scram trip levels are reached during this
transient. The opening of tke valve drops the neutron power from the
rated power level to about 94.2 percent at 2.1 seconds. Mid-core
pressure drops from abow 1034 psig to a low of about 1021 psig, with-
in 10 seconds and then begins to rise. This pressure drop is sensed
by the pressure regulator and the steam»fiow to the turbine is decreased
by the closing of the turbine control wlves by automatic action of the
pressure regulator. Therefore, the reactgr does not respond u{th a
continuing pressure and temperature decrease. The net change is re-
latively insignificant. Therefore, minimum critical power ratio will

not change significantly and no vessel or fuel stress limits are ap-

proached.
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A possibie single failure that would affect the course of this event
would‘pe a failure in the feedwater system so that water level is

not maintained. Without feedwater, the auto depressurization sytem
(ADS) would actuate to lower the pressure sufficient]y to permit low

the core spray systems to inject water into the reactor coolant
system,

The effect of the inadvertent safety/relief valve opening on the sup-

pression pool temperature is treated separately under Unresolved Safety

Issue (USI) A-39.

CONCLUSION

As part of the SEP review of Oyster Creek Nuclear Generating Station,
the analysis presented by the licensee has been evaluated against the
criteria of SRP Section 15.6.1 and found to be in conformance w??h the

acceptance criteria.
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