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ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) has prepared Supplement 1 to the
final Integrated Plant Safety Assessment Report (IPSAR) (NUREG-0822), under the
scope of the Systematic Evaluation Program (SEP), for the Oyster Creek Nuclaar
Generating Station, located in Ocean County, New Jersey and operated by GPU
Nuclear Corporation and Jersey Central Power and Light Company (colicensees).
The SEP was initiated by the NRC to review the design of older operating nuclear
power plants to reconfirm and document their safety. This report documents the
review completed under SEP for those issues that required refined engineering
evaluations or the continuation of ongoing evaluations subsequent to issuing

the Final IPSAR for the yster Creek Plant.

The review has provided for (1) an assessment of the significance of differences
between current technical positions on selected safety issues and those that
existed when the Oyster Creek Plant was licensed, (2) a basis for deciding how
these differences should be resolved in an integrated plant review, ani (3) a
documented evaluation of plant safety. The final IPSAR and its supplement will
form part of the bases for considering the conversion of the existing provi-
sional operating license to a full-term operating license.
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INTEGRATED PLANT SAFETY ASSESSMENT REPORT
SUPPLEMENT NO. 1
SYSTEMATIC EVALUATION PROGRAM
OYSTER CREEK NUCLEAR GENERATING STATION

1 INTRODUCTION

The Systematic Evaluation Program (SEP) was initiated by the U.S. Nuclear
Regulatory Commission to review the designs of older operating nuclear power
plants to reconfirm and document their safety. The review provides (1) an
assessment of the significance of differences between current technical positions
on safety issues and those that existed wher a particular plant was licensed,

(2) a basis for deciding how these differences should be resolved in an inte-
Jrated plant review, and (3) a documented evaluation of plant safety.

The results of the SEP review of the Oyster Creek plant were published in
NUREG-0822, the Final Integratea Plant Safety Assessment Report (IPSAR), dated
January 1983. The review compared the as-built plant design with current review
criteria in 137 different areas defined as "topics." During the review, 54 of
the topics were deleted from consideration in the SEP because a review was being
conducted under other programs (unresolved safety issues or Three Mile Island
Action Plan tasks), the topic was not applicabie to the Oyster Creek Plant, or
the items to be reviewed under that topic did not exist at the site.

Of the original 137 topics, 83 were, therefore, reviewed for Oyster Creek; of
these 43 met current criteria or were acceptable on another defined basis.

From the review of the 40 remaining topics, certain aspects of plant design

were found to differ from current criteria. These 40 topics were considered

in the integrated assessment of the plant, which consisted of evaluating the
safety significance and other factors of the identified differences f=~n current
design to arrive at decisions on whether modification was necessary ‘rom an over-
all plant safety viewpoint. To arrive at these decisions, engineering judgment
was used as well as the results of a limited probabilistic risk assessment study.

OYSTER CREEK IPSAR SEC 1 1-1 03/10/88



In general, the staff's positions in the ‘ntegrated assessment fell into one

or more of the following categories: (1) equipment modification or addition,

(2) procedure development or Technical Specification changes, (3) refined
engineering analysis or continuation of ongoing evaluation, and (4) no modifi-
cation necessary. Table 4.1 of the IPSAR summarizes the staff's integrated
assessment positions and documents the licensee's agreement with these positions.

For those positions classified as either Category (1) or (2), the IPSAR lists
the scheduled completion dates agreed upon by the staff and tha licensee.
Region I has verified or is verifying the implementation of these positions.

For those positions classified as Citegory (3), the licensee has provided the
results of the ongoing evaluation to the staff for review. The murpose of this
supplement to the IPSAR is to provide the staff's evaluation of the Category (3)
issues and to summarize the status of all actions to be implemented as result

of the SEP review.

The Oyster Creek plant is presently one of the four SEP plants that has not
received a full-term operating license (FTOL). Therefore, a safety evaluation
report (SER) to support the conversion of the provisional operating license
(POL) to an FTOL will be prepared. The SER will consist of the IPSAR, the
IPSAR supplemant, a consideration of major plant modifications that have been
made and substantive regulations adopted since the POL was issued, and the
unresolved safety issues and Three Mile Island Action Plan issues.

QYSTER CREEK IPSAR SEC 1 1°¢ 03/10/88




2 TOPICS THAT REQUIRED REFINED ENGINEERING ANALYSIS OR CONTINUATION OF ONGOING
EVALUATION

The licensee has submitted an evaluation for each of the issues that required
refined engineering analysis or further evaluation. The staff reviewed these
submittals and concluded that either the licensee met current criteria, the
evaluation was acceptable on another defined basis, or corrective action will
be required, or further analysis will be required. Factors considered in reach-
ing this conclusion include the perceived safety significance of the difference
from current licensing criteria, a qualitative assessment of the financial and
exposure costs to make a modification, and, to a lesser extent, implementation
impact and schedule. The evaluation of these issues also considered any appli-
cable risk perspectives, developed for the integrated assessment and described
in the IPSAR, and related corrective actions proposed by the licensee as part
of the integrated assessment or as a result of the follow-on evaluations.

A brief discussion ¢f each of the outstanding issues is presented below. Each
evaluation references the more detailed license evaluation and staff topic eval-
uation. References for correspondence pertaining to safety evaluation reports
for each section appear in Appendix A. Appendix B is a listing of the staff
contributors.

The status of each of these issues is summarized in Table 4.1 along with tne
status of all SEP issues for the Oyster Creek Nuclear Generating Station.

2.1 Topic I1-3.B, Flooding Potential and Protection Requirements;
Topic I1-3.8.1, Capability of Operating Plants To Cope With Design-Basis
Flooding Conditions; Topic II-3.C. Safety-Related Water Supply (Ultimate
Heat Sink (UHS)) (NUREG-0822, Section 4.1)

10 CFR 50 (GDC 2) as implemented by SRP Sections 2.4.2, 2.4.5, 2.4.10, and
2.4.11 and Regulatory Guides 1.59 and 1.27, require that structures, systems
and components important to safety be designed to withstand the effects of
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natural phenomena such as flooding. The safety objective of these topics
(11-3.8, 11-3.8.1, and I11-3.C) is to verify adequate operating procedures
and/or system design provided to cope with the design-basis flood.

The site grade elwvation is 23 ft mean sea level (MSL). Ouring the staff's
review of the hydrology-related topics, the following flooding elevations were
identified by current licensing criteria:

. probable maximum hurricane (PMH) = 22 ft MSL
: probable maximum precipitation (PMP) = 23.5 ft MSL

As a result of these flooding levels, the staff identified in the IPSAR nine
issues.

These nine issues are the following: (1) condensate transfer pumps, (2) plant
operating Timits on canal water level in the Oyster freek Technical Specifica-
tions (TS), (3) canal water lavel instrumentation, (4) makeup isolation
condenser water sources, (5) plant operating limits in the TS on water level at
the service water intake, (6) procedures for a flood, (7) protection during
internal flooding, (8) hydrostatic loads on buildings and (9) reactor and
turbine building parapets and scuppers. Issues (2), (4), (6) and (9) were
resolved by commitments made by the licensee for specific plant modifications
or piant procedure changes. These are discussed below in Section 4.0. Issue 8
s discussed in Section 2.4. Issue (5) is discussed in Section 3.1. Items (1),
(3), and (7) are discussed below in subsections 2.1.1 to 2.1.3, respectively.

2.1.1 Condensate Water Pumps (NUREG-0822, Section 4.1(1))

In Section 4.1(1) of the IPSAR, the staff concluded that two condensate transfer
pumps are essential to charge the emergency condenser with cooling water during
a hurricane induced flood. Because both of these pump motors are powered from
the same engineered safety features bus, a single failure of the power bus would
disable both condensate transfer pumps.

The staff further concluded that in conjunction with the resolution of Topic I11-4A

(see Section 4.6.4 of the IPSAR), the licensee has ~~mmitted to provide a
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portable pump to provide cooling water in the event of a loss of cooling
resulting from tornado-missile damage. The staff concludes that this diverse
means of cooling is sufficient to alleviate the need for redundant power for
the condensate transfer pumps. Therefore, backfitting is not recormended.

In a letter dated July 3, 1985 the licensee proposed to utilize a main core
spray pump to supply the Isolation Condenser. This would be accomplisned oy
connecting a temporary hose to one of the core spray sysiem loops and routing
the hose to the Isolation Condenser. Both the water supply (suppression cham=-
ber and the components) would be protected by potential tornado missiles and
external flooding. Subsequently the licensee in a letter dated August 14, 1987
stated that through a detail field walk down and line loss analysis of an exist-
ing system interconnection between Core Spray and Condensate and Demineralized
water Transfer Systems, it was determined that the existing plant configuration
is capable of supplying make-up water to the Isolation Condenser. The staff
has not completed its review regarding this matter. Upon completien of our
review, we will document the results of our review in a supplement to the IPSAR.

2.1.2 Canal water Level Instrumentation (NUREG-0822, Section 4.1(3))

On the basis of its review, the staff concluded in IPSAR Section 4.1(3) that
water level instrumentation in the intake canal is inadequate and there is no
water level measurement in the discharge canal. Accordingly, the staff recom-
mended that automatic water level instrumentation be provided in both canals,
with measurement indication in the control room, so that the operator would be
able to implement emergency shutdown procedures when the specified flooding
levels occur. Because these instruments are not intended for postaccident
monitoring, ti.vy need not necessarily be safety grade.

We also stated in Section 4.1(3) of the IPSAR, that the licensee committed to
install an automatic water leve! gage, with a remote readout, in the intake
canal. Ancther water level gage in the discharge canal is not necessary because
flooding conditions can be identified from the intake canal measurement. This
modification will be coordinated with other modifications being considered by the
licensee for canal monitoring, including upgrading the existing visual gages, and
the installation will be completed by the end of the Cycle XI refueling outage.
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In its letter dated April 21, 1986, the licensee requested to cancel its
commitment to install an automatic water level gage in the intake cana) with a
remote readout in the cantrol room. The licensee proposed revising station
procedure 2000-ABN-3200.31, HAigh Winds, to require a plant shutdown when the
water level at the intake structure cannot be verified to be less than eleva-
tion 4.5 ft MSL. This is acceptable to the staff and was documented in the
staff's Safety Evaluation (SE) dated November 28, 1986. The former Project
4danager (Jack Donehew) also verified that this shutdown requirement had been
added to Procedure 2000-ABN-3200.31. This closes out this SEP issue. A dis-
cussion of low water level in the intake structure is presented in Section 3.1.2
of this supplement.

2.1.3 Protection During Internal Flooding (NUREG-0822 Section 4.1(7))

In IPSAR Section 4.1(7), the staff stated that protection against internal
flooding of structures caused by local PMP should be provided to a flood level
of 23.5 ft MSL. The licensee should verify that all entrance levels are above
this level. The southwest door of the offgas building may flood even though
the sill is at 23.5 ft MSL because of the configuration of contours near the
door.

we further stated that the licensee proposed to evaluate the consequences of
flooding in the offgas building and will confirm that no other entrance level
is below 23.5 ft MSL.

By letter datad June 6, 1983, the licensee stated that all sill and entry flood
elevations are at or above 23'-6" MSL for the reactor building, turbine building
and new and old rad waste buildings and, thus, modifications are not required.
However, the licensee's review indicated that the diesel generator building has
two entrances at elevation 23'-0" MSL which could potentially expose the enclosed
switchgear cabinets to flooding. The licensee proposed to construct 2 six inch
high asphalt dike at the two above entrances to provide protection from surface
water entry during the next operating cycle. Further, the Ticensee stated that
a review of contour maps of the site has shown no indication of contours which
might impound water at the southwest door of the offgas building and, therefore,
modifications are not required.
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In a letter dated June 23, 1983, the staff found the corrective actions proposed
to be acceptable and considers it sufficient to resolve this SEP issue.

Region I will verify that modifications discussed above have been completed.

2.2 Topic III-1, Classification of Structures, Components, and Systems
(Seismic and Quality) (NUREG-0822, Section 4.2)

10 CFR 50 (GDC1), as implemented by Regulatory Guide 1.26, requires that struc-
tures, systems, and components important to safety be designed, fabricated,
erected, and tested to quality standards commensurate with the importance of
safety functions to be performed. The codes used for the design, fabrication,
erection, and testing of the Oyster Creek plant were compared with current
codes.

In IPSAR Section 4.2, the staff stated that the review of this topic identified
several systems and components for which the licensee was unable to provide
imformation to justify a conclusion that the quality standards imposed during
plant construction meet quality standards required for new facilities. The
staff did not identify any inadequate components. However, because of the
limited information on the components involved the staff was unable to conclude
that for code and standard changes deemed important to safety, the Oyster Creek
plant met current requirements.

The staff further stated that the licensee agreed to compiete the evaluations
described in Sections 4.2 of NUREG-0822 and incorporate the results in the
Final Safety Analysis Report update, which must be submitted within 2 years
after completion of the SEP review [10 CFR 50.71 (e)(3)(ii)). If the results
of the licensee's evaluations indicate that the facility modifications are
required those actions will be reported in a licensee event report.

The licensee has indicated that he will provide this information. Upon receipt

of this information the staff will evaluate it and present its finding in a sup-
plement to the IPSAR.
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2.3 Topic III-2, Wind and Tornado Loadings (NUREG-0822, Section 4.3)

10 CFR S0 (GDC2), as implemented by SRP 3.31 and 3.32 and Regulatory Guides 1.76
and 1.117, requires that the plant be designed to withstand the effects of natu-
ral phenomena such as wind and tornadoes.

In Section 4.3 of the IPSAR, the staff identified several structures important
to safety as not meeting current licensing criteria regarding their ability to
resist tornadoes.

2.3.1 Reactor Building Steel Structure Above the Operating Floor (NUREG-0822,
Section 4.3.1)

In IPSAR Section 4.3.1, the staff concluded that the capacities calculated by the
staff were lower (differential pressure induced by a 61-mph windspeed) than

those required by the site-specific tornado-imposed loads. The staff also indi-
cated that the licensee is analyzing these structures to determine capacities

and will provide the results and identify proposed corrective actions to the NRC
upon completion.

In a letter dated February 2, 1983, the licensee provided supporting calculations
to justify their conclusions which were originally presented in their letter of
May 7, 1981.

The staff, with assistance from Franklin Research Center, reviewed the supporting
calculations and did not agree with the limiting windspeed presented by the
licensee. In an SER dated March 8, 1986, the staff concluded that the licensee
should: (1) determine the capability of the structure with appropriate consid-
erations as presented by the staff in Section IIIA of the SER and (2) evaluate
potential modifications which would increase the plant's capability to withstand
severe wind and tornado loads.

Meetings at the Oyster Creek Station on Monday, February 2, 1987 to Friday,
February 6, 1987, the licensee stated that they will provide the information con-
cerning this matter. Upon receipt of this information, the staff will evaluate
it and report its finding in a supplement to the IPSAR.
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2.3.2 Ventilation Stack (NUREG-0822, Section 4.3.2)

In TPSAR Section 4.3.2, the staff concluded that the stack capacities calculated

by the staff are lower (164-mph windspeed) than those required by the site-specific
tornado-impesed loads. Failure of the stack could affect the integrity of seis-
mic Category ! structures because the stack is in close proximity to these struc-
tures. The licensee is performing an analysis of the stack and a probabilistic
evaluation of tornado-(or high-wind) induced stack failure and its consequences.
The licensee had agreed to perform the analysis, identify any necessary correc-
tive actions, and submit the results to the staff.

By letter dated February 2, 1983, the licensee submitted the results of their
analysis and concluded that the stack is capable of withstanding 2 180 mph wind
load. The licensee concluded that 180 mph wind load corresponds to an exceed-
ance probability of 1x10-®/year which is sufficiently low to make the installa-
tion of modifications unwarranted. In an SER dated March 8, 1988, the staff
noted that 180 mph corresponds to a probability of exceedance of approximately
5x10-%/year using tha NRR estimate of tornado hazard at Oyster Creek. The

staff also concluded that considering the varicus means of plant shutdown availe-
able the staff considers that the conditional probability of core damage given
stack failure is acceptably small. The stack is capable of withstanding 180 mph
(5x10-57yoar) if resonance does not occur. Therefore, the staff concludes that
no further evaluation of the stack is warranted. The staff also concluded that
the issue of tornado loads in conjunction with wind loads for the stack is con-
sidered resolved. This closes out this SEP issue.

2.3.3 Effects of Failure of Nonseismic Category ! Issues (NUREG-0822,
Section 4.3.3)

[n IPSAR Section 4.3.3, the staff stated that the licensee will evaluate the
turbine building capacity and the effect of its failure on other structures
(e.g., the control room). The licensee has agreed to perform the analysis,
identify any necessary corrective actions, and submit the results to the staff.
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The licensee provided the results of its evaluation in a submittal dated

March 13, 1984. The analysis presented by the licensee modeled the turbine
building as two and three dimensional frames and analyzed them using a computer
code.

As a result of the analysis, the licensee concluded that for load combinations
involving loads such as dead load and snow in combination with wind, the turbine
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