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1 INTRODUCTION AND DISCUSSION

1.1 Introduction

This report is a Safety Evaluation Report (SER) on the application for a full-
term operating license (FTOL) for the Oyster Creek Nuclear Generating Station
(Oyster Creek or the facility) that was filed by the colicensees GPU Nuclear
Corporation (GPUN) and Jersey Central Power & Light Company (JCP&L). This
report was prepared by the U.S. Nuclear Regulatory Commission (NRC) staff (the
staff) and summerizes the results of the staff's review of the proposed con~
version from a provisional operating license (POL) to an FTOL.

From 1959 to 1971, the U.S. Atomic Energy Commission issued POLs to 15 power
reactors for periods of up to 18 months as an intermediate stage before issuing
an FTOL. The purpose of the POL was to provide an interim period of routine
operation during which the licensee and staff could assess plant operating
parameters and performance against predicted values and resolve generic con-
cerns identified during the licensing process. Thirty days after March 30,
1970, a rule change went into effect that deleted from the regulations the
option of issuing POLs, but made no provision for converting previously issued
POLs. Pursuant to Section 2.109 of Title 10 of the Code of Federal Regulations
(10 CFR 2.109), the POL would not be deemed to have expirad provided the licensee
filed an application for renewal at least 30 days before the expiration date.
Since each of the POL licensees has submitted a timely action for an FTOL, the
remaining four POLs could continue indefinitely until the Commission completes
its licensing action. Notwithstanding the silence of regulations on conversion,
the NRC policy is to act as soon as possible on the POL conversion reviews.

JCP&L filed an application to convert POL DPR-16 for Jyster Creek to an FTOL in
a letter dated March 6, 1972. The facility received its POL on April 9, 1969,

achieved initia)l criticality on May 3, 1969, and began electric power genera-
tion on December 23, 1969,

In 1975, because of a large backlog of unresolved generic issues that were
relevant to the operation of the POL plants, the staff stopped its review of
the POL conversions and set out to establish the appropriate scope of review
needed to support the conversion to full-term licenses,

In 1977, the NRC staff recommended to the Commission that POL facilities be
included in Phase 11 of the Systematic Evaluation Program (SEP) because much of
the review necessary for conversion of the POLs was similar to the scope of the
review proposed for the SEP. That recommendation was adopted, and the major
portion of the technica® input supporting this SER comes from the SEP topic
evaluations and the SEP Integrated Plant Safety Assessment Report (IPSAR) for
Oyster Creek (NUREG-0822).

The SEP was conceived in recognition of the fact that because of the evolu-
tionary nature of licensing requirements and advances in technology, better
documentation was needed to better substantiate the staff's opinion that cur-
rently operating plants are acceptably safe. The objectives established for
the SEP are listed on page 3 of SECY 76-545 as:

NUREG-1382 1=1
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ear power plants
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in draft format in September 1982 and was issued in final form after
review in January 1983
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ments stemming from the accident at Three Mile Island Unit 2 (TMI-2).
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Appendix A contains a 1ist of references other than NRC documents or corres-
pondence to or from the licensee cited in this report.* Appendix B identifies
the status and plant-specific implementation of each TMI Action Plan item.
Appendix C not only discusses the status of the USls but also satisfies the
guidelines provided by the Atomic Safety and Licensing Appeal Board in the
River Bend case (ALAB-444, 6 NRC 760 (1977)).

1f the Advisory Committee on Reactor Safeguards review of the SER requires
additional response, the taff will issue a supplement to this SER, There are
a number of ongoing licensing actions for Oyster Creek that are currently under
staff review as noted in this SER. The staff has determined that these items
do not require resolution before the issuance of an FTOL and should not delay
the POL to FTOL conversion process. A1l of these items will be addressed as
routine operating reactor licensing actions after the FTOL is issued.

In accordance with the provisions of the National Environmental Policy Act
(NEPA) of 1969, the staff prepared the Draft and Final Environmental State-
ments that set forth the considerations related to the proposed POL to FTOL
conversion. The Final Environmental Statement (FES) was issued in December
1974. Because the FES was issued a number of years ago, the staff performed un
environmental evaluation to determine if an FES supplement was necessary. The
environmenta) evaluation issued on April 10, 1986 (letter from J. Zwolinski,
NRC), concluded that an FES supplemert is not necessary.

The NRC Project Manager assigned to the FTOL review for Oyster Creek is
Ur, Alexaider W. Dromerick. Mr. Dromerick may be contacted by calling
(301) 492-1301 or by writing to

Mr. Alexander W. Dromerick

U.S. Nuclear Regulatory Commission
Division of Projects 1/11
washington, DC 20555

1.2 Description of Plant

The Oyster Creek Nuclear Generating Station, located in Ocean County, New
Jersey, is a boiling-water reactor designed by General Electric. The licensees
are GPU Nuclear Corporation and Jersey Central Power & Light Company (JCP&L).
JCP&L, hereinafter referred ~ as the licensee, filed the application for a
construction permit and operating license on March 24, 1964, The construction
permit was issued on December 15, 1964. The initial submittal of the Final
Safety Analvei- " port was filed on January 25, 1967, and the initial provi-

sional ope’ ¢ "se was issuec on April 9, 1969. In March 1972, the 1i-
censee app. ull=-term operating license. The licensed thermal power
rating curr 930 megawatts-thermal (Mwt).

*Availahility of 411 material cited is given on the inside front cover of this
report.
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The Oyster Creek primary coolant system consists of the reactor vessel, recir-
culation system, main steam system, and isolation condenser. The recirculation
and isolation condenser systems are shown in Figure 1.1. The reactor is a
single-cvcle, forced-circulation boiling-water reactor producing steam for
direct use in the steam turbine. The reactor vessel contains internal compo=
nents, which include the necessary equipment for separating steam and water
flow paths.

The recirculation system provides for forced flow through the reactor core to
facilitate heat remova)l capability. Water that is separated from the steam in
the reactor vessel and mixes with water provided by the feedwater system is
drawn from outside the core, passes through the recirculation pumps, and re-
enters the reactor vossel below the core. The water then flows upward through
the core where boiling produces a steam-water mixture.

The main steam system directs the steam generated in the reactor vesse) to the
turbine generator for conversion to electrical power. The steam-water mixture
travels from the reactor core, through the steam-separating equipment into the
main steamlines. The steam then passes through the main steamlines to the
turbine, Included in the main steam system are the relief aid safety valves,
which provide overnressure protection for the reactor vessel and associated
piping systems. The relief valves are also designed to rapidly depressurize
the reactor vessel so that the emergency cooling systems will function. The
reactor relief valves are located upstream of the first isolation valve and
discharge directly to the pressure-suppression pool; the safety valves are
located on the steamlines inside the primary containment and discharge to the
driwell atmosphere.

The isolation condenser system, which consists of two condensers, will provide
reactor core cooling if the reactor should become isolated from the main con-
denser because of closure of the main steam isolation valves. The isolation
condenser operates by natural circulation. During operation steam flows from
the reactor, condenses in the tubes of the isolation condenser, and flows back
to the reactor by gravity.

The containment systems provide a multibarrier pressure-suppression containuent
composed vf a primary containment, a Mark I pressure=suppression system, and &
secondary containment, the reactor building.

The primary containment system is designec (1) to proride a barrier that will
control the release of fission products to the secondary containment and (2) to
rapidly roduce the pressure in the containment resulting from a loss~of-coolant
accident. The system consists of a drywell, which houses the reactor vesse)
and recirculation loups; the pressure~suppression pool, whi.n ceitains the
Targe volume of water used vo condense the accident steam release; and the
connecting vent systems. The drywell, which is in the shape of a light bulb
and is constructed of steel plate, varies in diametar from 70 feet to 33 feet
and is approximately 64 feet high. The pressure-suppression chamber is a steel
pressure vessel in the shape of a torus with an inside diameter of 30 feet, a
water voldiee of approximately 83,400 cubic feet, and an air volume of approxi-
mately 127,000 cubic feet.

The reactor building is designed to provide containment during rea tor refuel-
ing and maintenance operations when the primary containment system is open
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The building will also provide secondary containment when the primary ontain-
ment s required to be in service. The reactor building consists of the mono-
Hthic reinforced concrete floors and walls enclosing the nuclear reactor,
primary containment, and reactor auxiliaries, and the building superstructure
with sea!ed panel walls and precast concrete roof,

The plant consists of the following major buildings and structures:

(1) reactor building

(2) turbine building

(3) office building

(4) old radwaste building

(5) new radwaste and offgas building
(6) emergency diesel generator building
(7) f{intake and discharge structure

(8) wventilation stack

(9, storage tanks

Buildings and structures and the systems housed within are described in the
Oyster Creek Final Safety Analysis Report.

1.3 Summary of Operating History and Experience

"he Oyster Cree' plant received a provisiona) operating license on April 9,
196%, achieved nitial criticality on May 3, 1969, and began commercial opera-
tion on Decembe 23, 1969, The plant operated at 1600 MWt until December 1970
when an increase to 1690 Myt was approved. In November 1971, a further increase
to the present licensed thermal power of 1930 MWt was approved. The dosign
electric rating is 650 megawatts-electric (MWe). The plant has operated in
accordance with the stipulations of Provisional Operating License DPR-16.

1.3.1 Operating Experience Through 1981

To ensure that the plant's operating history, including plant transients, was
appropriately evaluated and factored into the NRC staff evaluation, the staff
requested that the Oak Ridge National Laboratory (ORNL) perform a detailed
review. A copy of the ORNL report 1s included as Appendix F to the IPSAR,

fable 1.1 presents the Oyster Creek reactor availability and plant capacity
factors for 1969 through 1981, From 1970 through 1¥81, the reactor availabil-
ity factor at Oyster Creek a-eraged 74.4 percent and the unit capacity factor
averaged 61.4 percent, both of which were above average for commercial nuclear
power plants. As a result of startup tests, the values were low in 1969, but
they were high from 1970 through 1979. The values for 1980 and 1981 were low
because of extended refueling and maintenance outages. During these shutdowns,
the licensee performed the 10-year American Society of Mechanical Engineers
Boiler and Pressure Vessel Code (ASME Code) hydrostatic test on the reactor
vessel and coolant piping and made modifications stemming from the TMI-2
accident,

The licensee indicated that reportable events during this period (1969-1981)

were primarily attributable to inherent equipment fiilures, accounting for
64 percent of all reported events; human error (including administrative,
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Table 1.1 Oyster Creek availability and capacity factors

Average
Factor 1969* 1970 1971 1972 1973 1674 1976 1976 1077 Q976 1979 1980 1061 1970-81

Reactor
avallability 3.6 606 82,1 B2.4 4.2 2.2 5.5 800 iz A5 87.0 432 633 A4

Unit
avallability 18.3 77.0 BO.4 1.3 73,1 0.4 73.3 79.3 70.1 74.3 859 417 S0 7.0

Unit capacity

(MDC ) 4.3 63.6 T0.4 BO.O EE.D 67.6 572.9 7.9 59.8 67.1 BAD 363 AR A 6.7
Unit capatity
(DER) A8 60.7 7.2 76.3 63.0 64.5 552 67.6 67.0 64.0 B0.1 343 462 6L A

*From inftia) eriticality.

Note, MOC = maximum dependable capacity (620 MWe); DER = design electrical rating (650 Mwe).

design, fabricatior {nstallation, maintenance, and operator error) accounted
for 34 percent of reported events; and other causes, such as environnental
conditions, accounted for the remaining 2 percent. The licensee identified no
apparent trend in the causes of reported events for this perio”.

The licensee indicated that recurring valve problems, particularly with main
steam isolation valves, including bent valve stems, packing leaks, and sticking
pilot valves, arcse during the 1969 to 1974 period. The licensee corrected
these problems by equipment modification.

A variety of problems were also experienced with torus-to-reactor-building and
torus=to-drywel) vacuum breakers. An enforcement conference was held with
licensee's management on May 4, 1982, to discuss NRC's concerns pertaining to
violations related to the inoperability of the reactor-building-to-suppression~
chamber vacuum breakers and isolation condenser isolation valves. These vivla-
tions were the result of inadequate management controls over maintenance test-
ing and surveillance activities,

Reactor vessel cracks were noted three times throughout the history of Oyster
Creek. In 1974, an inservice inspection revealed cracking in reactor head
cladding. However, no cracks propagated into the reactor vessel base material.
Later in 1974, a small leak was noted in a field weld between the incore hous*
ing and the vessel lower head. Since its repair, no furthe» cracking has been
noted. Condenser tube leakage probiems began in 1.. . Thiuugh 1975, recurring
powe* reductions were necessary to repair or plug leaking tubes, During a shut-
down in the first part of 1976, condensers were retubed using welded titanium
tubing. With the exception of a limited number of vibration-induced tube
failures, these titanium tubes have functioned satisfactorily,

The licensee attributed much of the human error reported for the period 1969 to
1981 to outdated or inadecuate procedures.

During the period November 1° .0 to October 1981, an emergency preparedness
appraisal identified the need to (1) upgrade the emergency support facilities,
(2) improve the capabilities for postaccident coolant and containment atmos+
phere sampling, and (3) upgrade emergency response training and retraining.
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The licensee has committed to increased staffing and management reorganization
to improve the overall quality and control of maintenance, surveillance, and
modification/construction activities.

1.3.2 Operating Experience Since January 1, 1982

Oyster Creek capacity factors dropped during the 1982 calendar year to 35 per-
cent maximum dependable capacity (MOC) net. The year began with the plant in
a forced outage because of isolation condenser isolation valve stem leakage.
After delays in restarting because of control rod drive hydraulic pump problems,
emergency diese) generator air cooler leaks, and refueling cycle surveillances,
the plant was returned to power, which was limited to 67 percent because one

of three condensate pumps was not available. In May 1982, Oyster Creek
experienced a 4-day forced shutdown because of a leak in a steam reheater man-
way cover. During the last half of the year, power was limited by available
core reactivity as a refueling and modification outage, scheduled for early
1983, approached.

From February 1983 to Octobar 1984, Oyster Creek underwent an extensive outage
for refueling and plant modification. The licensee indicated that approximately
11,500 corrective and preventive maintenance tasks and modifications were per+
formed. Major tasks involved upgrade of the torus, overhaul of the turbine
generator, and improvements to the control room. Summaries issued by the )icen~
see 1ist several other accomplishments during this outage, Operational data

for 1983 and 1984 reflect this outage,

In 1985, with no major outage, the Oyster Creek capacity factor, 69 percent,
returned to its pre-1982 range, above average for nuclear power plants,

Oyster Creek began 1986 with a high capacity factor for the first quarter of
the year. A refueling, maintenance, and modification outage began on April 12
and ended with restart on December 21.

In February 1987, Oyster Creek was taken out of service for 25 days to repair
power range monitors in the reactor vessel. The plant was shut down again
beginning in April for 22 days to replace one of the five acoustic monitors on
the steam pressure electromatic relief valves. The plant was removed from ser-
vice on July 30 for 6 days to repair an air manifold on one of the four main
steam isolation valves. The plant had operated at full power for 75 consecu=
tive days. In August, the NRC imposed a fine for an April violation of Tech-
nical Specifications and operating procedures involving improper operation of
two vacuum breaker valves., The valves had been held open for about 3 hours
during a plant shutdown. Despite outages, Oyster Creek managed to achieve a
7«percent capacity factor (MDC net) for 1987, On September 11, a day after
the plant was taken out of service, the licensee reporied to the NRC that a
violation of “afety Limit 2.1.E of the Technical Specifications had occurred
in that fewer than two sets of recirculation loop valves were fully open for a
short period of time as required by the limit. Ouring the event, a portion of
a control room alarm paper tape was destroyed fo)llowing the safety limit vio-
lation. The five-person control room staff was relieved of license-related
duties pending an investigation. Three were later reinsiated. The NRC autho-
rized restart after the licensee mide a number of corrective actions. The
plant resumed generating electricity on November 24. By License Amendment 135,
December 30, 1989, the recirculation loop availability requirement that had
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(1) Fuel Pool Capacity

Spent=fuel storage at Oyster Creek has been gradually increasea to facilitate
future refueling outages. New high-density fuel racks were installed to ansure
sufficient storage capacity. The number of storage locations was intreased by
POL Amendment 76 from 1400 to 2600 fuel assemblies, which provides sufficient
capacity for storage of fuel discharged until 1994, Fuel storage is discussed
in Section 9.1.

(2) As Low As 1s Reasonably Achievable (ALARA) Modifications - Shielding

Certain areas of Oyster Creek present concerns in regard to exposure that
cannot be alleviated by flushing or other normal decontamination procedures,
Therefore, "high rad" areas, on a case-by-case basis, have ben provided with
shielding to maintain radiation exposure levels for plant personnel ALARA.
ALARA and related operational considerations are discussed in Sections 11, 12,
and 13.1.

(3) Onsite Fower Relfability

The two emergency diese! generators were determined to be overloaded above

their peak rating. Modifications were incorporated to replace existing breakers
on various motor control centers with breakers that would trip on bus under=
voltage for nonessential loads. The modifications will result in a substantial
reduction of load on the two emergency diesel gonorotors and bring their load-
ing within their maximum rated load (peak) of 2750 kilowatts. Sections 8.3.2
and 9.3.1 contain aoditional discussions of diesel generators and diesel genera-
tor loading.

(4) Radioactive Waste Management

To comply with the guidelines and Appendix I of 10 CFR Part 50, major changes
have been incorporated, including a new augmented offgas system housed in a new
offgas building and a new liquid/solids radwaste system also housed in a new
building. These systems are discussed in Sections 11.1 and 11.2, respectively.

(5) Plant Computer and Emergency Response Facility Data System

A plant computer system has been provided in the new site emergency building
with data acquisition and processing equipment capable of monitoring (and trend-
ing) as well as displaying plant status and parameters on a cathode ray tube
display.

(6) Torus Support Structure

The following modifications were made to the shel)l to account for hydredynamic
loads on the shell causea by a loss-of-coolant accident:

(a) A mid-bay saddle support was installed for each of the 20 bays.

(b) The lower half of the torus shell was reinforced by eight external straps
on each bay.

(¢) A ring girder was adder at each intersection between the two adjacent
bays.
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(13) Masonry Walls

NRC Office of Inspection and Enforcement Bulletin 80-11 required the licensee

to evaluate masonry walls and to make the necessary changes. Modifications to
walls in the proximity of safety-related equipment were made during the Cycle 12
refueling outage by adding steel or unistrut to the wall boundaries and anchor-
ing 1t to existing concrete. Portions of block walls that were not structurally
required in the proximity of safety-related equipment were removed to prevent
possible missile hazards. These modifications had been approved by the staff

in a letter dated December 23, 1985,

(14) Torus Temperature [nstrumentation

This modification consisted of installing 20 temperature sensors in the torus
for local and bulk temperature readings.

(15) Seismic Qualification of Spent Fuel Pcol Cooling System (SFPCS)

The SFPCS was classified as a seismic Category I system. The following modifi-
cations ensure the operational integrity of the SFPCS during and after a seismic
event:

(a) Addition of new supports to the SFPCS piping and the modification of
existing supports.

(b) Addition of a gate valve to the SFPCS for bypassing the radwaste facility
in case of a seismic event. This is recommended in lieu of major modifi-
cations of piping supports in the pipe tunnel and old radwaste building
that would be required to upgrade the seismic classification.

(c) Seismic qualification of existing SFPCS valves to ensure structural
integrity and operahility following a seismic event.

See Section 9.1.1 for additional discussion of the SFPCS.

1.5 Status Summary for Full-Term Operating License Items

Table 1.3 provides a status summary of SEP iteme cuusidered in the integrated
assessment reported in IPSAR Section 4, It aiso provides sections in the IPSAR
and its supplement where the items are discussed. Other SEP items were identi~
fied in the IPSAR as those for which the plant meets current criteria or fis
acceptable on another defined basis, Some of these other SEP items, which are
not listed in Table 1.3, are included in this report for their technical, his-
torical, or descriptive value and/or to retain general adherence to the conven=
tions identified in Regulatory Guide 1.70, "Standard Format and Content of
Safety Analysis Reports for Nuclear Power Plants = IWR Edition." The entire
discussion in Section 2 of this report is an example of such inclusion.

Table 1.4 identifies unresolved items (open issues) and provides the section;
in this report where they are discussed. Many of the items identified in
Table 1.4 are SEP topics.

SEP did not identify any items that would preclude the continued operation of
nuclear power plants. SEP items were to be resolved on a schedule mutually
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Table 1.3 Integrated assessment summary

SEP IPSAR
topic IPSAR IPSAR supp lement SER section/
no. section Title regquirements section status
I1-32.8, 4.1(1) Condensate Water See IPSAR item 2.6 4. 2.1.1 3 4.1 1/Resoived
11-3.8.1, Pumps
11-3.C
4.1(2) Floeding Level None nis 3.4.1 2/Resolved
Procedures
4.1(3) Canal Water lLevel Install water level 232 3.4.1 3/%esolved
Instrumentation instrumentation in
intake canal.
4.1(8) Isolation Condenser Demonstrate minimum quan- 3.1.1 3.4.1.4/Resoived
Flooding tity of water maintained 411
in condensate siorage tank
sufficient for long-term
cooling and include mini-
mum inventory in plant
procedures.
4.1(5) Low Water level None 322 3.4.1.5/Resolved
Shutdown
4.1(%) Hurricane Flooding Revise emergency pro- 4.1.2 3.4.1.6/Resolved
of Pumps cedures to identify alter-
nate water sources and flow
paths should low elevation
pumps be flcoded.
4.1(7) Protection During Evaluate consequences of 2.1.3 3.4.1.7/Resolved

Internal Floeding offgas building flording
and confirm all other
entrance levels above

23.5 feet.
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Table 1.3 (Continued)

SEP IPSAR
topic IPSAR IPSAR supp lement SER section/
no. section Title requirements section status
I11-3.8B 4.1(8) Groundwater Elevation See IPSAR Item 4 .4(2). 2.4.1 3.4.1.8/Resolved
iI-3.8B.
11-3.6 4.1(9) Roof Drains Install scuppers in the 4.1.3 3.4.1.9/Resolved
reactor building and
turbine building
parapets.
I1I-1 4.2 Classification of Evaluate design of 2.2 3.2/Resolved
Structures, Compo- specified components on
nents, and Systems a sampling basis, upgrade
if necessary, and docu-
ment classification in
FSAR update.
I11-2 431 Reactor Building Analyze and identify any 2.3.1 3.3/Under review
Steel Structure Above needed upgrading of reac-
the Operating Floor tor buiiding upper steel
structure for wind loads.
4.3.2 Ventilation Stack Analyze and icentify any 232 3.3/Resolved
needed upgrading of ven-
tilation stack for wind
Toads.
4. 3.3 Effects of Failure of Analyze turbine building 2.3.3 3.3/Resolved
Nonseismic Category I capacity for wind loads,
Structures evaluate consequences of
failure, and identify
any needed upgrading.
4.3.4 Components Not En- None o 3.3 'Resolved

closed in Qualified
Structures
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Table 1.3 (Continued)

SEP IPSAR
topic IPSAR IPSAR supp lement SER section/
no. sectien Title reguirements section status
I11-4.8 4.7 Turbine Missiles Inspect turbine and pro- 2.6 3.5.1.4/Resolved
pose inspection freguency
based on resuits.
Justify monitoring pregram 2.6 Resoived
for main steam and reheatl
control valves.
il1-4.p 4.8.1 Truck Explesion None -l Resolved
4 8.2 Aircraft Hazards Evaluate potential for or 2.7.1 Resolved
consequences of aircraft
impact.
ITI-5.A 4.9(1) Cascading Pipe Breaks See IPSAR Item &.16. - 3.6.1/Resolived
4.9(2) Jet Impingement None i 3.6.1/Resolived
Effects
4.9(3) Drywell Penetration None - 3.6.1/Resolved
IfI-5.B8 4 10(1) LOCA Outside None - 3.6.2/Resolved
Containment
4. 10(2) Condenser Evaluate and identify any 2.8 3.6.2/Submit
Isolation necessary modifications to information for
provide leakage detection staff review

to ensure that flaws wouid
be detected before pipe
break occurs.
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Table 1.3 (Continued)

SEP IPSAR
topic IPSAR IPSAR supp Tement SER section/
no. section Title requirements section status
iI11-7.8 412 Design Codes, Design Evaluate adequacy of ori- 2.10 3.8. 1/Under review
Criteria, lLoad Combi- ginal design criteria on a
nations. and Reactor sampling basis for speci-
Cavity Design fied structural elements.
Criteria
I1I-8.A 413 Loose-Parts Moni- None S 4 3/Resolved
tering and Core
Barre: Vibration
Monitoring
ITII-10.A 4. 14(1) Thermai-Overload fvaluate thermal-overload 2. 11.1 Resolved
Bypass bypasses for engineered
safety features (ESF)
valves.
4 14(2) Magnetic Trip None - Resolved
Breakers
Iv-2 4.15 Reactivity Control None - 4 _5/Resolved
Systems, Including
Functional Design and
Protection Against
Single Failures
V-5 4.16.1 Leakage Detection Evaluate reliability of 2.12.1 5.2.1/Resolved

Systems

leakage detection systems
and evaluate sensitivity
in conjunction with Topic
II1-5.A amalysis.
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Table 1.3 (Continued)

SEP IPSAR
topic IPSAR IPSAR supp lement SER section/
no. section Title reguirements section status
V-12.A 4.20 Water Purity of BWR Implement propesed 3.4 5.5/Resolved
Primary Coclant procedure and medify 4.5
Technical Specifications
to be consistent.
Vi-1 4.21.1 Organic Materials Inspect and repair, if 46.1 6.1.1/Reselved
necessary, drywell coat-
ings and recoat the
torus.
4. 21.2 Postaccident Chemistry None e 6._1.2/Resolved
vi-4 4.22.1 Locked-Closed Valves Provide physical locking §7.1 6.2.2/Resolved
devices to ensure vaives
are not inadvertently
opened.
4.22.2 Remote Manual Valves Evaluate leakage detec- 2.14.1 6.2.2/Resolved
: tion provisions and, if
necessary, relocate the
operating station for
isolation valves in the
containment spray and core
spray systems.
4.22.3 Valve location None e 6.2.2/Resolved
4.22.4 instrument Lines None = 6.2.2/Resolved
4.22.5 Valve Location and None - 6.2.2/Resolved
Type
4.22.6 Administrative None — 6.2.2/Resolved

Controls
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Table 1.3 (Continued)

SEP IPSAR
topic IPSAR IPSAR supp lement SER sectien/
no. section Title requirements section status
Vi-7.A.3 4.23 Emergency Core Cool- Include emergency 3.5 6.3. 1/Resolved
ing System Actuation condenser logic testing
System in the Technical
Specifications.
VI-7.A. 8 4.28 Core Spray Nozzle None e 6.3.2.2/Resolved
Effectiveness
vi-7.C.1 4 .25(1) AC Automa®ic Bus Evaluate the existing 481 8.5/Resolved
Trans*® rs automatic bus transfers
and identify corrective
actions to ensure faulted
ioads would not be
transferred.
4.25(2) DOC Avtomatic Bus None - 8 5/Resolived
Transfers
Vi-i0. & 4.726.1 Respense-Time Testing WNone - -
4.26.2 Instrumentation for Verify all safety legic 36.1 7.1 1/Resolved
Reactor Trip System chamnels tied to the
(RTS) Testing reactor mode switch are
tested by procedure.
Include logic channel 361 7.1. 1/Reselved
testing in Technical
Specifications.
4.26.3 Dual-Channel Testing None — 7.1. 1/Reselved
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Table 1.3 (Continued)

3
=
> e IPSAR
& topic IPSAR IPSAR supp lement SER section/
> no. section Title reguirements section status
IX-5 4_34(3) Core Spray and Con- Demonsirate subject 2.18.1 9. 3.2/Resolved
taimnment Spray Pump pumps can operate with
Ventilation a loss of ventilation,
or identify corrective
action, as necessary.
4 34(4) Battery, Motor fvaluate effects of loss 2.18.2 9. 3 3/Resolved
Generator, and of ventilation te the
and Switchgear Room subject rooms and
Ventilation identify any needed
upgrading.
= Xv-1 4.35 Decrease in Feedwater None flt 15. 1/Resolved
ro Temperature, Increase
. in Feedwater Flow,
and Increase in Steam
Flow and Inadvertent
Opening of a Steam
Generator Relief or
Safety Valve
Xv-16 4 36 Radiological Conse- Iimplement BWR Standard 38 15. 1/Resolved

quences of Failure
of Small Lines
Carrying Primary
Coolant Outside
Containment

Technical Specifica-
tion limits for primary
coolant activity.
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Table 1.3 (Continued)

SEP IPSAR
topic IPSAR IPSAR supp Tement SER section/
no. section Title reguirements section status
Xv-18 4 .37 Radiclogical Con- See IPSAR Item 2 36. - 15. 1/Resoived
sequences of a Main
Steam Line Failure
Outside Containment
Xv-19 4.38 Loss-of-Coolant Develop and implement a 39 15. 1/Resolved
Accidents Resulting preventive maintenance
From Spectrus of program for the main
Postulated Pipe steam iseolation valves,
Breaks Within the or justify existing
Reactor Coolant maintenance based on
Pressure Boundar, operating experience.
Submit resulits of 3s 15 1/Resolved

evaiuation including
testing experience.
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1000 per mile over the lifetime of the facility, speci:i attention should be
given to the consiceration of alternative sites with ‘owi. population densities.
From & 1¢ gulatory standpoint, a site that meets the criteria of 10 CFR Part 100
is in conformance with NRC population requirements.

W osr cagpect L0 Wha nearest population center, 10 CFR 100.11 state: that the
Jobu <4 'un center ulitance mus' be at least one and one-third times the low
population zone (LPZ) @1 tznce The Oyster Creek LPZ is 0,75 mile. Thus, the
population center distamce, tiat is, the nearest boundary of a dens:\y populated
center with more than 25,000 vesidents, would have to come within 1.0 aile of
the reactor before NRC siting critiria would be exceeded. The present p sulas
tion center is 9.5 miles, «nd L is vnlikely that the population growth in the

vicinity of the Oyster Creek s. e will challenge the 10 CFR Part 100 siting
criteria.

In the ongofng i»-'ementation ¢ the <yster Creek emergency plan as discussed
in Section 13 §, ies resy s ible for emergency planning have expressed
confidence 1n _acy of vergency planning for Oyster Creek. The laff
believes the # -up: ete tusolution of concerns regarding population and (~>r=
gency planning 1s the commitment of GPUN to update the population distrib. -4
and resulting ETEs in the emergency plan on the basis of 1990 census data. 7T%7
NRC, through i's routine inspection program, will verify the resolution of i «
fssue. Emergency planning | Yiscussed further in Section 13.3.

.2 by _«ntia) Hazavds or “%,' 1 _Potentia) Hazards D Transportation
&thutlond, lﬂ usti 3 ; an> ‘L ” ar ¢ es opic .1,

The staftf reviewed 'he potentia)l ha . rds to safety-related structures, svitems,
and connhonents resul t'ng from nearby transportation, institutional, incustrial,
and mi ) tary facilities under SEP lupic 11-1.C.

Ocean County's industrial base is small, but diversifiad. Boat building and the
manufacturing of marine equipment were once the dominant industrial activities,
but today the industrial activity also includes chemical manufacturing, mining

of 1Imenite, quarrying of industrial sands, garment manufacturing, food process-
ing, and production of santyste,

The nearest transpurtation rew.a to the station is U §. Route 9, which is
located approximately 0,25 mile ecst of the ryactor building. In 1981, Route 9
was not heavily used for shipping 7/ the locality. There were no industries in
close proximity to the plant site tha were expected to use or store large
amounts of explisive or hazardous mat '« .«*  Acditionally, Route 9 is a local
voad with many \raffic lights and low s, &g ' 'imits, especially where it passes
through towns. TVSrough traffic generally (ib'd the Garden State Parkway, a
Jimited access toid rpad that runs paralle) t Route 9 The parkway is about
1,25 miles west of the plant. The separation ‘istance between the highway and
he plant exceeds the minimum distance criter’s given in Regulator{ Guide 1.91
for truck=s 2e shpments of explosive materia’s Therefore, in a letter dated
February 4, 1982, the staff conciwded that the *ransperiation of hs-ardous mate-
rials on U.S. Route 9 posed no significant hazar | to the plant.

The s%¢ /f has revieve. the truck traffic on U.$. Route 9 and finds * :at the
frequency has changed significantly since the previous evaluation wi®. ‘n the
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2.3.2 local Meteorology

Climatological data retrieved from the New Jersey Agricultural Station at
Pleasantville, New Jersey, and the Atiantic City NWS Station, located aprroxi-
mately 33 and 35 miles south-southwest of the site, respectively, have bLeen used
to assess the meteorological characteristics of the plant site. Section 2.3.2
of the Final Safety Analysis Report provides information concerning the local
meteorological conditions at the site,

¢.3.3 Onsite Meteorological Measurements Program (SEP Topic 11-2.8B)

Onsite meteorological measurements are made on a 400-foot tower located at the
Forked River plant site. The tower is located west-northwest of the Oyster
Creek site at a distance of 2529 feet from the Oyster Creek stack. Measure-
ments of wind speed, wind direction, temperature, and dew puint temperature
are all made on the tower. The meteorological tower is instrumented at three
levels: 380 feet, 150 feet, and 33 feet above the ground.

Oyster Creek station has obtained meteorological data from the Forked River
meteorological tower since July 1976, To ensure compliance with Regulatory
Guide 1.23, redundant wind-speed, wind-direction, and temperature sensors are
located at the 33- and 380-foot levels to ensure efficient data recovery.

The data being collected are recorded on strip chart recorders at the base
of the tower. In addition, the control room has recorders for the following
parameters: wind speed and direction at the 380-foot level, temperature at
the 33-foot level, and the temperature differentia) between the 380- and
33-foot levels.

Joint tower data recovery rates for wind and stability data for 1968 are
84 percent for the lower and middle measurement levels and 92 percent for the
upper level.

2 3.4 Atmospheric Transport and Diffusion Characteristics for Accident
Analysis (SEP Topic 11-2.C)

SEP Topic 11-2.C calls for the review of atmospheric transport and diffusion
characteristics for accident analysis assumed to demonstrate compliance with
the 10 CFR Part 100 guidelines with respect to plant design, control room
nabitability, and doses to the public during and following a postulated design-
basis accident.

Under SEP Topic 11-2.C, the staff performed a review to determine the appropri-
av@ onsite and near-site atmospheric transport and diffusion characteristics.
In particular, ‘ne short-term relative ground-level air concentration (x/Q)
values were determined for estimating offsite exposures resulting from postu-
lated accidents. The staff concluded that the x/Q values presented in the SER
dated March 16, 1982, for SEP Topic 11-2.C are appropriate for estimating expo-
sures resulting from postulated accidents and should be used in all accident
calculations.

NUREG-1382 2-6






2.% Geology and Seismo?o;x (SEP Togic 11-4), Tectonic Province (SEP Topic
II-I.ii “roximity of Capable Tectonic Structures in Pian cinity (SEP
Topic 1!-1.55, an% Historical Sejsmicity Within 200

MiTes of Plant
Topic 11-4.C)

The results of the Oyster Creek construction permit review by the Atomic Ener
Commission (AEC) and its advisors, the U.S. Coast and Geodetic Survey (USC&GS?y
and the U.S5. Geological Survey (USGS), are reported in the Safety Evaluation
Report (SER) dated September 23, 1964. In this analysis, the staff and its
advisors concluded that the geologic and seismic design bases were adequate,

In its SER of December 23, 1968, the AEC, on the basis cf the advice of the
USC&GS, concluded that accelerations of 0.22g for the safe-shutdown earthquake
(SSE) and 0.11g for the operating=basis earthquake (OBE) were acceptable.

Since that time several other nuclear plant sites have been evaluated in the
general area, including those of Forked River Nuclear Station, Newbold Island
Nuclear Generating Station (facility planned for this site was relocated to
Hope Creek, New Jersey), Salem Nuclear Generating Station, Summit Nuclear Power
Station, and Atlantic Generating Station. The SSE and OBE values for those
plants are 0.20g and 0.10g, respectively.

During the SEF geologic review (SEP Topic I1-4), the staff relied heavily on

its experience in assessing the geology of the other sites in the region. Docu-
ments used in this review included USGS guadrangle maps; aerial photographs; the
Oyster Creek Hazard Analysis Report; Safety Evaluation Report for the Oyster
Creek Nuclear Generating Station; the Preliminary Safeguards Summary Report;

the Final Safety Analysis Report (FSAR); a February 4, 1975, report by Woodward-
Moorhouse & Associates, Inc., "Geotechnical Study Proposed Radwaste and Oti-Gas
Building, Oyster Creek Nuclear Power Station"; published documents of the NRC-
funded New England Seismotectonic Study; and other documents from the open
literature,

The staff reviewed all of these new data and in a letter dated August 3, 1981,
concluded that the SSE and OBE values of 0.22g and 0.11g, respectively, were
conservative, and there was no evidence of capable faulting in the site region.

2.5.1 Regional Geology

The site is located on the Coastal Plain Physiographic Province (Fenneman,

1938) along the New Jersey coast about 35 miles (51 kilometers) north-northeast
of Atlantic City. The emerged Coastal Plain Province is from 100 to 200 miles
(160 to 320 kilometers) wide, and elevations are generally well below 500 feet
(155 meters). The topography is flat to gently hilly with extensive marshlands.
An additional part of the Coastal Plain is submerged off shore and is part of
the Continental Shelf. It is about the same width as the emerged portion and
extends to depths of 500 to 600 feet (155 to 186 meters) below sea level.

2.5.2 Site Geology

The Oyster Creek site is underlain by approximately 2000 feet of unconsolidated
Coastal Plain sediments. The uppermost units from ground surface down consist
of 10 feet and less of man-made sand fill, 15 feet of sand of the Late Pleis~
tocene Cape May Formation (35,000 years to 10 million years before present
(mybp)), 60 feet of Cohansey sand of Miocene age (+10 mybp), and more than

100 feet of sand of the Miocene (+10 mybp) Kirkwood Formation.
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condenser and to include ir operating procedures a minimum inventory of water
to be maintained in the condensate storage tank.

In IPSAR Supplement 1, Sections 3.1.1 and 4.1.1, the staff identified the
iicensee procedures that specify actions associated with emergency condenser
water supplies. The staff verified these procedures by inspection and found
them acceptable. Because full resolution of this issue depends on the resolu=
tion of the related issue in IPSAR Section 4.1(1), and the latter issue is
reported as resolved in Section 3.4.1.1 of this SER, this issue is also
resolved.

3.4.1.5 Low Water Leve) Shutdown

In addition to the concern related to shutdown under flooding conditions, the
staff identified the concern of low water level shutdown in IPSAR Section 4.1(5).
The licensee addressed this concern by providing administrative procedures to
monitor water level, using the intake canal instrumentation discussed in Sec+
tion 3.4,1.3 of this SER (IPSAR Section 4.1(3)), and to appropriately respond

to low level in the intake canal.

Low water level at the Oyster Creek station may be caused by a hurricane that
forces water out of the intake canal, blockage of the canal, or blockage of the
intake screens. Two gages (P1-5WS-1 and PI-SWS-2) at the intake structure moni-
tor potential low water level in the intake canai. These gages provide indi-
cation of the intake structure's water level that is on the plant side of the
travelirg screens and therefore includes any reduction that would result from
clogging of the screens. These gages are read routinely (i.e., every shift) by
a plant operator, and the readings are recorded on the Intake Area Tour Sheet.
Operating Procedure 2000~ABN-3200.32, "Response to Loss of Intake," contains
operator actions required at various water levels in the intake canal in order
to regain level as well as to ensure safe operation of the plant.

The procedure also instructs the operator to monitor service water discharge
pressure indication in the control room to avoid possible service water pump
cavitation. The service water pumps are expected to reach their minimum
required water level at -0.5 foot MSL. Service water may be lost at this level,
and the operator is instructed to follow Operating Procedure 2000-ABN-3200.18,
"Service Water Failure." The procedure instructs the operator to shut down the
plant if the service water system cannot be returned to operation.

The staff concludes that the licensee's procedures and equipment used for
monitoring low water ‘evel and controlling the plant under low-water-level
conditions are acceptable.

3.4.1.6 Hurricane Flooding of Pumps

In IPSAR Section 4.1(6), the staff indicated that the licensee had proposed to
update emergency procedures, to identify the alternate water sources and flow

paths if the intake structure became flooded, and to identify the priority of

water sources and flow paths to be used to ensure a safe shutdown.

In IPSAR Supplement 1, Section 4.1.2, the staff reported that the licensee had
identified the station procedures which resolve this item.
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discussed at the meeting and in the staff's letter of Octcber 16, 1990 The
staff is reviewing the submitted information as it becomes available

M»;{aﬁf:n) ;Jetgma‘ﬁqﬂiﬁpmppner&s

Pipe Support Base Plate Designs Using Concrete Expansion Anchor Bolte
It Bul’etin 79-02) and Seismic Analyses for As-Built Safety-Related

'Iping Systems (IE Builetin 79-14)

NRC Office of Inspection and Enforcement (1E) Bulletin 79-02, dated March 8,
1G7¢€

i979, and revised and supplemented on June 21, August 20, and November 8, 1979,

required mathematical verification of loads in piping analyses and/or & testing
program for anchor bolts

| ]

1 JULY

y J, the NRC issued IE Bulletin 79-14, which was supplemented or
15 and September 7, 1979 This bulletin discussed two issues. which
had been previously identified, that could cause seismic analyses of safety
related piping systems to yield nonconservative results One issue involved
algebraic summation of loads in some seismic analyses; the other involved the

accuracy of the information input to seiemic analyses, particularly relative tc
pipe rts and valve weights

August

nse, the licensee initiated a reanalysis and field verification program

systems built as part of the original construction effort (1964 to 1969)
iping systems covered by the program were
11qQuiId poilsor
shutdown cooling
core spray
emergency service water

ontrol rod

od drive/scram discharge volume
ontainment spray

1solation condenser

feedwater

cleanup demineralizer

main steam

reactor recirculation

r the seismic reanalysis portion of the effort, the licensee used 1985 state-
“the-art evaluation techniques This evaluation revealed that six of the
systems did not meet the seismic design bases

y

letter dated September 19, 1988, the )licensee summarized the progress made

mees.1g design criteria in accordance with IE Bulletins 79-14 and 79-02. its
tention to the new seismic floor response spectra (see Section 3 71.2) to
valuate 28 s rts not qualified by previous criteria, and a proposed program
T resolving the issues associated with IE Bulletins 79-14 and 79-02

1ts SER transmitted by letter dated October 17, 1988, the staff

conc luded
the licensee's program was acceptable for 693 of 721 supports (except the

mentioned above), pending inspections and upgrades In NRC Inspec-

219/89-01, dated February 9, 1989. the staff concluded that for

¥

1on Report 50-219/89-01

the 28 supports, the licensee's actions were acceptable In
t f

October 17, 1988, and Inspec the
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f Generic Letter 88-01, the reduced inspection scope for Category G
r the Cycle 12 refueling outage was accepted The staff concluded thiat
Creek can be safely returned to operation for at least one additiona)
CyCle, with assurance that the integrity of the reactor coolant pressure
boundary will be maintained However, the staff required the licensee to pro-
de additional detailed information within 6 months after restart from the
refueling outage

statf was also concerned about the IGSCC inspection program for the
Cycle 13 refueling outage proposed by the licensee in its revised response of
lanuary 31, 1989, to Generic Letter (GL) 88-01 The staff requested that the
licensee incorporate staff comments in its GL 88-01 response and resubmit its
IGSCC inspection program for the Cycle 13 refueling outage for NRC staff review

at least 3 months before the start of the next outage

the basis of the above, the staff concludes that Generic Task A-42 is
resolved for Oyster Creek through the Cycle 13 refueling outage with the con-
tinuing implementation of the IGSCC inspection program and that operation of
the plant does not pose a threat to the health and safety of the public

1.9.4 Waterhammer (Generic Task A-1)

waterhammer events are the result of intense pressure pulses in fluid systems
aused by any one of a number of mechanisms and systems ccnditions Since
1971, approximately 150 incidents involving waterhammer have been reported for
pressurized-water reactors and boiling-water reactors The waterhammers
occurred 1n steam generator feed rings and piping, decay heat removal systems,
emergency core cooling systems, containment spray lines, service water lines,
feedwater li1nes, and steam!ines
waterhammer occurrences and the underlying causes have been evaluated througt
Generic Task A-1 The staff's technical findings are reported in NUREG-0927
Evaluation of Water Hammer Occurrences in Nuclear Power Plants = Technical
Findings re Unresoived Safety issue A-1." for Oyster Creek tarly in plant
operations, there was a problem with waterhammer in the core spray system
during surveillance testing This problem was traced to incomplete filling of
the sys ‘ A design change was made to add fill pumps, which kept the core
filled and pressurized at all times

)

spray

In 1987, the licensee determined that waterhammer was the cause of a number of
problems with pipe supports for the core spray system 2 full-flow test line
waterhammer was the result of the rapid opening of a motor-operated valve i

the line during the performance of a full=flow test The problem was corrected
Dy instructing the operator to manually open the valve The resulting slower
opening time permits water flow to increase over a longer period, thus averting
waterhammer Resolution of this issue 1. reported in Inspection Report 50-219
87-13

[n response to waterhammer events at other BWR facilities, the operating proce-
dures were changed t«
4]

rohibit isolation condenser initiations when reactor

”
1S

igh water leve! conditions exist waterhammer 1n the isolation condenser has

not occurred at the Oyster Creek plant




The actions taken by the licensee are consistent with the generic findings that
support the use of such design features &nd controls for minimizing oy elimirat-
ing waterhammer,

On the basis of the Oyster Creek design, operating experience, and operating
procedures, the staff concludes that the waterhammer issue is properly addressed
for the Oyster Creek plant and that operalion can continue without undue risk to
the health and safety of the public.

3.10 Environmental Qualification of Safety-Relatea £lectrical Equipment
(Generic Task A-24)

The evolutionary process of developing environmental qualification requ.rements
and a casc-by-case implementation has resulted in a diversity of eguipment
installed in nuclear plants and different levels of documentation of the extent
to which equipment is environmentally qualified. In an effort to furcher stan-
dardize the qualification methods and documentation, Gereric Task A-24 was
developed. Issuance of NuREG-0588, "Interim Staff Position on Environmental
Qualification of Safety-Related Electrical Equipment," by the NRC in July 1981
completed the resolution of this unresolved safety issue, For operating reac-
tors such as the Oyster Creek plant, the Division of Operating Reactors Guide-
lines, transmitted to the licensee by letter dated February 15, 1980, provide
the basis for environmental qualification requirements.

By letter dated September 19, 1980, the NRC transmitted a revised order foi
modification of license directing that information regarding the environmental
qualification of safety-related electrical equipment be submitted to tne scaff
by November 1, 1980,

Franklin Research Center (FRC), under contract to the NRC, reviewed the iicen-
see responses and provided an assessrant in a draft interim technical evaiua-
tion report dated October 24, 1980. The licensee provided additional informa-
tion by letter and report dated October 28, 1980. Review 67 Lhe additional
information by FRC resulted in an SER forwarded by letter dated June 10, 198].
The licensee's responses to this SER, dated October 23, 1981, and June 16,
1982, resulted in the staff issuing a third report forwarcded by letter dated
November 30, 1982.

In the SER dated Movember 30, 1982, the staff concluded that continued opera-
tion until completion of the licensee's environmental qualification program
will not present undue risk to the public heaith and safety. Furthermore, tne
staff has continued to review the licensee's environmental qualification pro-
gram. For any additional qualification deficiencies identified during this
review, the licensee was required to reverify the justificatien for coentinued
operation.

On February 23, 1983, the final Environmenta)l Qualification (EQ) rule became
effective. The EQ rule in 10 CFR 50.49(g) requires each holder of ar operzting
license issued before February 22, 1983, to identify to the Commission Ly

May 20, 19€3, the electrical equipment important to safety that is already
qualified and submit a schedule for completing final equipment qualification

for the remaining electrical equipment important to safety (within the scope

of the rule). Qualification is to be completed by the end of the second refuel-
ing outage after March 31, 1982, or by March 31, 1985, whichever is earlier.

NUREG-1382 3-19
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& REACTOR

4.0 Fuel Systom "e¢stgn

The Oyster Creek reaactor core tonsists of numerous (137) cory cells. FEvery

core cell consi ts of a contro]l rod and four fuei assemblies that immeciately
surround it Around the edge of the core, certain fuel assembl!ies are not imme-
diately adjacent to a control rod and are sunported by individual fuel support
pieces. Each fuel assembly 's of the 8x8 desiyn, containing 64 rods, mostly
fuel with some water rods, which are spaced and supoited ‘n a square array.

tach fuel rod consisty of s .qhtly enriched, high-defisity ceramic uranium diox=
ide fuel pellets stacked witnhin Zircaloy cladding. The present Tuel vendor is
Genera! Electric Company (GE), but some fue! supplied by Exxon Nuclear Corpora-
tion {Exxon) is also being used.

The tvster Creek reactor was designed to achieve & first corc zverage discharne
expos.re of 15,000 megaw~tt-diys per ton. In regard to reactivity ‘evel and
reacci/ity coefficients, the ‘uel iz ajoroximately the same as that used 1w
other cperating GE reactors.

The original Oyster Cree. cove contained 560 (7x7) fuel asseublies, ces gonater
Type 1, manufactured by GE. These assemblies conlained no gadolinia. Poison
curtains were used for supplementary reactivity control. In the fall of 1971,
a partia) reload was performed and 24 fue)l assemblies containing gadolinia,
manufactu.ed by GE and designated T pe Il1, were loaded. The poison curtaiis
were also removed at this time. The T,pe I] assembli¢. were the subject of
Facility Change Reque.t No. .

[n the spring of 1972, the reload /or Cycle 2 gperation coisisted of 132 Type 11
assembiies and 4 Type [1] assemblies manufactured by Exxon. The (ycle 2 reload
was the subject uf Faciii*y Change Requests No. 2 and No. 3,

The Cycle 3 reloaw :onsisted of 148 Type II1 E assemblies, whereas the Cycle 4
relord consisted of 80 Type 111 F assemblies. The characteristics of Type I11
E anc I11 F 71el were described in Facility Change Reguests No. 4 and No. 5 and
their supplements.

Type 11, I1X, XI1 €, and I11 ¥ fuel assembiies incorporated 'ninor modifications,
but each type is bas"cally simiiar to the origira’ Type X (¥x7) design, the most
significant modification being the inuorporation of gadoliria-bearing rods in
the «ssembly.

The Cycle 5 reload consisted of 36 &xxon Type (1T % (747) fuel bundles, 72 Exxon
Type VB (6x8) fual bundles, and 4 Exsor Type V (4>8" fuel bundles. Type V fuel
rharacte~istics were described ir Facility Chauge Request No. 6. This was the
last facility change riquest. The Type VB fuel duiscribed in the Cycle 5 reload
subm’ ttal s the same a4 the Type V fuel exceut ‘or (1) a decrease in fuel en-
rictuen. anc burnable poison caentent and (2) a cecrease in fuel pellel density.
The smal ler dianeter Bx8 rode have a lower maximum )inear heat generalion rate
and a larger ciadding thickness-to-diameter ratio, which results in increased
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5 REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS

5.1 Summary Description

The reactor coolant system (RCS) consists of five recirculation loops, each
with a motor-driven pump and motor-operated jate valves. A valved bypass 1ine
around each downstream recirculation line valve is provided.

Two main steam)ines exit from the reactor vessel to the turbine generator.
feedwater 1s returned from the condenser through two main lines penetrating
the containment, each of which branches to two lines before reaching the main
feedwater sparger.

During operation, the nuclear fuel generates heat within the reactor vesse!
and boils the water. The resulting steam-water mixture flows to the steam
separators; the steam passes through the steam dryer and on to the turbine.

The RCS pressure boundary provides the second barrier against the release of
radioactivity generated within the reactor and is designed to ensure a high
degree of integrity throughout the 1ife of the plant,

5.2 Reactor Coolant Pressure Boundary (RCPB) Leakage Detection (SEP Topic V-5)

10 CFR Part 50 (GDC 30), as implemented by Re?ulntory Guide 1.45 and SRP Sec-
tion 5.2.5, prescribes the types and sensitivity of systems and their seismic,
indication, and testability criteria necessary to detect leakage of primary
reactor coolant to the containment or to other interconnected systems. Regula-
tory Guide 1.45 recommends that at least three separate leak detection systems
be installed in a nuclear power plant to detect unidentified leakage from the
RCPB to the primary containment of 1 gallen per minute within 1 hour. Leakage
from identified sources must be isolated so that flow of this leakage may be
monitored separately from unidentified leakage. The detection systems should
be capavle of performing their functions after certain seismic events and of
being checked in the control room. Of the three separate detection methods
recommended, two of the methods should be (1) sump level and flow monitoring
and (2) airborne particulate radiocctivity menitoring. The third method may be
efther monitoring the condensate flow rate from air coolers or monitoring air-
borne gaseous radioactivity. Other detection methods - such as monitor1n?
humidity, temperature, or pressure = shou!d be considered to be indirect indi-
cations of leakage to the containment. In addition, ,.ovisions should be made
to monitor systems that interface with the RCPB for signs of intersystem leak-
age through methods such as monitoring radicactivity and water levels or flow.

5.2.1 Leakage Detection Systems

In IPSAR Supplement 1, Section 2.12.1, the staff discussed the Oyster Creek
leakage detection systems and their compliance with the criteria identified
above. Consistent with the findings in IPSAR Supplement 1, the licensee, in a
letter dated July 1, 1988, reported the resuits of its extended assessment of
Ovster Creek leakage detection systems and committed to install a new drywell
airborne particulate and gaseous radiation monitoring system, which was
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required by 10 CFR Part 50, Appendix G, paragraph V.A, using the methods
described in Regulatory Guide 1.99, Revision 2.

By letter dated January 19, 1988, the licensee proposed to revise the pressure-
temperature operating limits in the Oyster Creek Technical Specifications,
Section 3.6. The pressure-temperature limits were revised to reflect reduced
resistance to brittle fracture due to neutron irradiation in the reactor vessel.
The revised limits wil) be valid through 15 effective full-power years. On the
basis of its review, the staff concluded that the proposed pressure-temperature
limits meet both Appendix G to 10 CFR Part 50 and Regulatory Guide 1.99, Revi-

sion 2, and that the change may be incorporated into the Technical Specifica-
tions of the Oyster Creek station,

Amendment 120 to POL DPR-16 dated March 21, 1988, incorporated the new pressure=
temperature curves for operation as identified by the approved analyses dis-
cussed above. This issue is therefore resolved,

5.3.2 Reactor Vessel Inspection

By letter dated June 28, 1983, the staff transmitted its safety valuation (SE)
of the Oyster Creek Inservice Inspection Program and the requests for relief
made by the licensee for the second inspection interval. As a part of that SE,
the staff, pursuant to 10 CFR 50.55a(g)(6)(1), granted relief from the examina-
tion requivements of Categories B-A and B-B for reactnr vessel shell welds and
from the examination requirements of Category B-D for 11 of the 24 primary noz-
zle to reactor shell welds because of access difficulties. The bases for grant-
ing relief and the alternative examinations required can be found in Science
Applications, Incorporated, Technical Evaluation Report (TER) SAI-186-023-34,
which is attached to the wbove letter. According to the 1ER, the inspection

interval ended and the reliefs expired on December 7, 1989. The above documents
are available in NRC's Public Document Room,

For the current 10-year inspection interval, the requirements of 10 CFR 50.55a
are being addressed as follows. The NRC currently is not granting unlimited
relief from the existing requirements in Section XI of the American Society of
Mechanica)l Engineers Boiler and Pressure Vesse)l Code (ASME Code) for the exami~
nation of reactor vessel shell welds. The 1989 edition of ASME Code, Section XI,
requires essentially 100-percent examination of reactor vessel beltline shell
welds. Rulemaking is currently in progress to require early implementation of
the Code requirement. Any relief from that requirement will be granted on a
case-by-case basis., The s*aff understands that boiling~water-reactor (BWR)
licensees, the Electric Power Research Institute, and inspection contractors

are developing tooling that will allow volumetric inspection of BWR reactor ves-
sels from the interior of the vessel. In the interim the staff believes that
the alternative examinations required where relief has been granted coupled with
tiie initial construction examinations required by ASME Code, Section 1II, or
earlier additional requirements imposed on vessels designed in accordance with
ASME Code, Section VII1, conservatisms in Code design requirements, initial and
periodic hydrostatic testing, and the relatively small amount of radiation-
induced damage to BWR vesse) materials in the early part of its design life

provide adeguate assurance that reactor vessel integrity will be maintained
for specified design conditions.

NUREG-1382 93



Mt

reactor power

Y remoy na ‘!,y

.
ncreases

$ ha

14

§ implemented
(NUREG=0800) .
ken from normal
"v"l‘.’l‘», assumi
ugh sultable

ndicated that

\

emergency pri

ILem were

af fel

1(4)

stean

Wit







r leakage mixed wit!

e result of thi unat
in particular, was a
at high Trequency
adding Norma!l thern
the base mets

Jton ring seal thermal

st 1 '
penet stions he DI1sL(
therma) e and the

ncluded that Oyster Creek

(CRD) return l1ine in 1t
on and the CRi

recent 1nspection ¢ 1 Na

jefects

dgerations discussed above b 818 cont

Creek by the con' nued ‘mplementa

that thermal facl e cracking

ant bypass eakage doet
ger/thermal s'leeve assemt










acceptability “on some other defined basis." The torus vacuum breaker vaive
configuration at Oyster Creek is of the original licensing-basis design, which
predates current applicable rc?ulatory criteria, By design the valves perform
two safety functions, one requiring an open flow path, and the other requiring
isolation. The fail-open design reflects the fact that the Oyster Creek design
attributes precedence to the vacuum-breaking safety function of these valves.
This issue was discussed at a meeting on February 13, 1989 (meeting summary
dated February 21, 1989).

On the basis of the discussion and in consideration of the bases for accept-
ability of the items discussed in IPSAR Sections 4.22.1 through 4.22.6 and the
regulatory provision for alternative bases, the staff concludes that continued
plant operation is acceptable. Howeve-, this issue remains subject to further
regulatory consideration,

B.2.3 Mass and Energy Release for Postulated Pipe Break Inside Containment
(SEP Topic VI=2.0) and Containment Pressure and Heat Removal Capability
(SEP Topic VI-3)

The safety objective of the review under SEP Topic VI-2.D is to ensure that
design-basis conditions (e.g., design pressure and temperature) for the con-
tainment structure and safety-related equipment are adequate and to determine
if the models used in the earlier analyses provide adequate margins of safety

when compared with the assumptions and models for current analytical techniques.

The safety objective of the review under SEP Topic VI-3 is to ensure that the
maximum temperature and pressure following a loss-of-coolant accident (LOCA) or
main steam or feedwater line break have been calculated with conservative
assumptions and that the passive heat sinks and active heat removal systems
provide the full heat removal capability required to maintain the pressure and

temperature belo« L« design pressure and temperature of the containment,
safety-related equipme1t, and instrumentation inside the containment.

In IPSAR Section 3.7, the staff stated that it had reviewed these two items
and found them acceptable. The basis for acceptance was a staff SER dated
April 30, 1982.

6.3 Emergency Core Cooling System

Emergency core cooling is provided by the emergency condensers, the core spray
system, and the automatic depressurization system. The primary purpose of the
emergency core cooling system (ECCS) is to transfer heat from the reactor core
following any loss of coolant at a rate such that the core remains intact and
in place and as a coolable geometry.

6.3.1 Emergency Core Cooling System Actuation System (SEP Topic V1=7.A.3)

10 CFR 50.55a(h), as implemented by Institute of Electrical and Electronics
Engineers Std. 279-1971, and 10 CFR Part 50 (GDC 37), as implemented by Regula-
tory Guide 1.22, require that equipment important to safety be tested period-
ically at power. A limited probabilistic risk assessment of issues related to
ECCS testing was performed to determine their importance to risk. The first
issue related te testing that is performed by procedure but is not required by
plant Technical Specifications, Because the testing is actually performed,
there is no “eduction in risk associated with this issue. Rather, this is a
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On April 19, 1989, the staff issued SECY-89-122, "Resolution of Unresolved Safety
Issue (USI) A-48, 'Hydrogen Control Measures and Effects of Hydrogen Burns on
Safety Equipment'," which specified that US] A-48 is resolved, referencing
hydrogen control regulations given in 10 CFR 50,44,

Generic Task A-48 is therefore resolved for Oyster Creek; however, the plant-
specific issue of combustible gas control remains open, pending steff review.

6.6 Control Room Mabitability

NUREG-0737, "Clarification of TM] Action Plan Requirements,” Task Action Plan
Item 111.0.3.4, "Control Room Habitability," requires that the operators in the
control room be adequately protected against the effects of acuidental releases
of toxic and radioactive gases. This would eisure safe operation or shutdown
under design-basis~accident conditions at the Oyster Creek station.

By a confirmatory order dated March 14, 1983, the )licensee was required to have
NUREG=0737, Item 111.0.3.4, fully implemented at the Oyster Creek station befeore
the restart from the Cycle 11 refueling (Cycle 11R) outage. Technical Specifis
cations (75) related to contro)l room habitability were part of the NUREG-0737

IS requested by the staff in Generic Letter (GL) B3+36, "NUREG-0737 Technical
Specifications," dated November 1, 1983. In its letter dated November 22, 1985,
the staff evaluated the licensee's response to GL 83 36, By TS Amendment 105
dated July 15, 1986, the licensee was granted a postjonement of the full imple-
mentation until the Cycle 12 refueling outage, provided interim system upgrades
and accident analyses were completed,

iwo items - performance of a single-faiiure analysis >f the control room
ventilation system and provision of remedial measure,, and an assessment of
existing diesel generator capability to provide backup power to the contro)
room ventilation system - were postponed. By letter dated April 17, 1989, the
licensee indicated that these items had been implemented on March 8, 1989,

Additional TS changes to address the items in GL 83-36 are included in POL
Amendment 115, dated March 31, 1987. In the SER accompanying this amendment,
the staff identified two GL 83~36 TS items that remain open. These are contro!
room maximum temperature and plant shutdown if the controd room heating, ven+
tilation, and air conditfoning (HVAC) system (except the dampers) is inoperable
in regard to air inflow or control room temperature for more than 7 days.

In a TS change request dated October 18, 1989, as supplemented on February 21,
1990, the licensee addressed these 15 open items and other items related to con-
trol room habitability. In this submittal the licensee also described modifica~
tions that had been made to the Oyster Creek contro)l room HVAC system. With the
issuance of POL Amendment 139 dated May 29, 1990, and its accompanying SER, the
staff found the licensee's provisions acceptab e to resolve this issue.

6.7 Containment Vent and Purge System

NRC letters of November 29, 1978, and September 27 and October 23, 1979,
directed all utilities to review the containment vent and purge systems to
verify that (1) no safety signals are overridden during the purging process
and (2) the containment isolation valves will shut without degrading contain-
ment integrity during the design-basis loss-of-coolant accident (LOCA).
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reactor control and protection system

isolation condensers

condensate transfer sy<*em (for isolation condensr makeup)
electromatic ~elief valves (automatic depressurization system)
core spray system

emergency service water system and co .tainment sprav ‘for torus heat
removal)

ingtrumentation

emergency power (ac an’ dc) and control power for the above systems
staff noted that the systems required to take tne reactor from hot shutdown

ld shutdown (assuming only offsite power is available or only onsite power

allable with a single failure) are capable of being initiated to bring the

to safe shutdown and compiy with current licensing criteria and the safety
tives of SEP Topic V1I-3

nstrumentation available to contrel room operators to place and maintain
eactor 1n cold shutcown meets current 1! -ensing criteria because no single
trica! instrumentation and control failu és render vital varameters such as
or pressure and water level inoper-ble.

apability to maintain the reactor in hot shutdown from outside the
exists and complies with the safety c.,ectives of SEP T. ¢ VII-3 No
cedure exists to take the plant from hot to coll shutdown from outside the
ntrol room However, all the required systems and components could be
perated at local stations throughout the plant and, therefore, are acceptable

resolution of related items as discussed in Sections 3.3, 3.5.1. and
this SER, the staff concludes that Oyster Creek satisfies the requ
safe shutdown, including GDC 17, because of the number and quality of

el

)
LS4 ¥

ire«
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4 COther Instrumentation and Control Topics

Frequency Decay (Reactor Coolant Pump Circuit Breakers)

Issue @ of NUREG-0138, "NRC Discussion of 15 Technical Issues Listed in Attach-
ment to November 3, 1976 Memorandum From Director, Office of Nuclear Reacto
Regulation to Office of Nuclear Reactor Regulation Staff," states that
staff should require that a postulated rapid decay of the frequency of th
site power system be includes in the accident analysis and that the resu)
demonstrated to be acceptable. Alternatively, the reactor coolant
circuit breakers should b designed to protection system criteria and

separate the pump motors from the offsite power system because v
of the frequency of the offsite power system has the potential for
or braking the RCPs, thereby reducing the cooling flow rates to levels n¢
sidered in previous analyses

ap
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National Laboratory (ORNL), under a technical assistance program,
the freguency decay rate phenomenon and 1ts effects on RCPs. The
f the review are presented in Section 4 of NUREG/CR-1464. "Review of
Power Plant Offsite » ource Reliability and Related Rerommended
the NRC Rules and Regulations," dated May 1880. In summa: ', the
that the conditions required for dynamic braking of RCFs are a
rapid decrease 1n treguency while bus voltage 1s maintained.
are on'y realized in a highly capacitive system using large
ed transmission cables The licensee's system does not use
large amounts of buried transmission cables Therefore, the necessary condi-
tions are not present in the Cyster Creek offsite electrical distribution
system Further, Oyster Creek does not have RCPs ard if the postulated fre-
quency decay should act to brake the recirculation pumps, the effect would be
Lo decrease the coolant flow rate through the core, thus decreasing the core
power level According , in a letter concerning SEP Topic VI1-6 dated
August 29, 1981, the st concluded that this issue is not applicable to
OQystar Creek

wer .

am INLS OF pyr

afety Implications of Control Systems (Generic Task A-47)

ncerns the potential for transients or accidents being made more
result of control system failures or malfunctions These failures
\6 may occur *~dependently or as a result of the accident or tran-
nsideration. fOne concern is the potential that a single failure
loss of a power supply, short circuit, open circuit, or a sensor
cause simuitaneous malfunction of several control features Such
ould conceivably result in a transient more severe than those
iyzed as anticipated operational occurrences, A second concern
ostulated accident could cause control svstem failures that would

ccident more severe than analyzed Accidents coula conceivably cause
ystem taiilures by creating a harsh environment in the area cf the

equipment or by physically damaging the control equipment The staff
generally believes that such control system failures would nat lead to serious
events or result in conditions that safety svstems could not handle safely
ystematic evaluations of all non-safety systems, however, have not beer rigor-
y performed t¢ = - belief The potential for an accident that could
atfect a particular c« | system and effects of the control system failures
may differ from pl plar

Therefore, it is not possible to develop generic answers to these concerns,

but rather plant-specific evaluations are required The purpose of this unre-
¢ safely

X

verify the adequacy of the existing criteria for con-
y, to develop and propose additional criteria or
11ability and enhance safety

| safety systems have been designed to ensure that
11 not prevent automatic or manual initiation and
stem equipment required to mitigate accidents and/or
safe shutdown condition following any anticipated
ident This has been accomplished by providing
~system trains and between safety and non-safety







oncludes that there 1s reasonable assurance that Oyster Creek can continue to
e operated until the ultimate resolution of this generic issue without
endangering the health and safety of the public
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ystems (Diesel Generator) (SEP Topic

img lemented by (P Sections 8.1 and 8.3.1 and Regu-

i L 3 1tle elect L POWE ysLen D
4

Ls ‘mportant to safety Regulatory Guide 1.9
jiesel nenerator systems be designed so that spurious

pt 1ed t
nen

OusS

does 10t prevent diesel generators from performing

the staff stated that, in conjunction with a generi¢
it had determined that Oyster Creek
specified in 1EEE Std. 279-1971 3y

licensee agreed to make suitable modifications

the staff confirmed that the following required
generator annunciators had been made

isabling alarms from the present diesel generator

for the manual mode switch not 1n automatic

the annunciator windows to reflect the condi-
itage sensor with ¢ function indicating

pe "Ui‘\

f’t)ﬁ‘d\-‘»

e staff concluded that two diesel generator protec-
tage-ampere reactive

accident condition

' L |

(VAR) and reverse power relay)

3 By letter dated November 16,

modify the diesel generator trips In IPSAR

the staff reported the resol:ition of this issue

L

attery Capacity Test Requirement:

ite Class 1t battery capacity is adequate to supply dc
related loads required by the accident analyses and is
¢ basis, the staff reviewed the Oyster Creek Technical

luding the test program, with regard to the requirement for
' onsite Class 1E batteries and the extent to
IEEE Std. 308-1971 and Sections 4.2, 4.3,

determine the adequacy of battery capacity




m emes




10 CFR Part 50 (GDC 17), as implemented by SRP Sections 8.3.1 and 8.3.2 and
Regulatory Guide 1.6, Position 0.4, prohibits the switching of one safety load
from one safety power supply to a second safety supply. A limited probabilis-
tic risk assessment of automatic bus transfers (ABTs) between redundant power
cupplies was performed to determine this importance to risk.

(1) The ac system has seven A3Ts of load groups between redundant sources. It
is the staff's position that these ABTs should be removed or the circuits

he otherwise modified to ensure that faulted loads will not be transferred.

The licensee agreed to perform a coordinated load a«~d circuit breaker
analysis to establish the corrective actions necessary to preclude auto-
matic transfer of faults,

The affected breaker trip units were subsequently replaced by the licensee.

This item is resolved as reported in IPSAR Supplement 1, Section 4.8.1.
(2) The 125-volt dc system has three ABTs of power between batteries.

The three dc ABTs are installed between batteries A and B. Battery A

does not supply power to the safety systems. The redundant safety-related
batteries are batteries B and C. There are no ABTs between batteries B
and C. In IPSAR Section 4.25(2),the staff stated that backfitting to
remove three ABTs between batteries A and B was not recommended. This
issue is resolved.
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ruel Storage (SEP Topic IX-1
¢ purpose of the review under StP Tog iIX=1 15 to evaluate the storage
'a Ity Tor new ang rradiated fuel, ncluding the cooling capuhility and
eismic classification of the fuel pool woling system of the speny fuel stor-
ige po 't rder Lo ensure that new and rradiated fuel 1s stored scafely
with recpect to riticality, cooling capability, shielding, and structura’
\ wpability
The review of the structura response of the Oyster Creek plant with respect

g Lo seismic capability 1s presented in NUREG/CR-198B1. "Seismic Review of the
yster Creek Nuclear Power Plant as Part of the Systemat

i¢ Evaluation Program

Although the spent fuel poe! structure was not specifically evaluated during
the seismic review. the overal conclusion was that the Ovster Creek ;1'“((
tructures and structural eleme.its are adequately designed to withstand the
l postulated earthquake
l he taff reviewed the spent fuel poo) modifications as described in Amendment
& to POL DPR=16 (letter dated September 17. 1984) The staff determined that
the safety evaluation supporting the amendment was performed in accordance wit!
irrent ensing criteria This review satisfies the aspects of Topic IX-1
d relating L« riticality and the structural capability of the storage racks
he new fuel storage area 1 located in the reactor :‘\"-’U\',, New fuel is
tored dry in the fuel storage vault the primary concern would be flooding
f the storage area with the potentia for naavertent criticality
hé ew fue) storaq¢ fai "\[‘ i¢ fesianed t maintain K ‘:,‘F ever if the
,an '
facility were filled with unborated water [n addition, the new fuel storage
area ¢ vered with concrete covey that would limit water leakage into the
area Leakage would be removed through a drain in the new fue) vault The
Ver 1150 protect the stored bundles from damage due t aropped objects
the basis of the above considerations, the staff concludes that the new fuel
Ui torage facility meets SRP Section 9.1.1
By Amendment 76 dated September 17, 1984, the spent fuel pool ste rage capacity
wa ncreased from 1800 to 2600 fuel assemt L
¥
ik pent Fuel Po ) 1g Systen eism pgrade
fhe original Oyster Creek spent fuel g } ) ing system (SFPCS) was classified
as a seismic Category | systen An augmented section of the SFPCS was alsc
1s5s1fied as a seismic Category I systen
The piping and supports n the augmented SFPCS were adequately desighed to meet
Lthe sei1sm Category | gesign criteria, but the original SFP was i'dﬂPQJd!P],
¢ ‘ ol 1 sersm? 18
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Ve For operating plants certain inspections and
accepted in lieu of certain material requirements
in addition, the stress design factor stated in Sec-
ANST N14.6 should be based on the combined maximum static
ocads that could be imparted on the handling device on the
characteristics of the crane that will be used.®* This is
guideline in Section 3.2.1.1 of ANSI N14.6, which bases
gn factor on only the weight (static load) of the load
Intervening components of the special handling device

that are not specially designed should be installed and
with the guidelines of ANSI B30.9-1971, "Slings
ing the proper sling, the load used should be the sum
maximum dynamic load.™ The rating identified on the
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10 STEAM AND POWER CONVERSION SYSTEM

10.1 System Design

The major components of the steam and power conversion system are main steam
supply l1ines. turbine generator, moisture separators and reheaters, main con=
denser, condensate pumps, steam jet air ejectors, turbine bypass valves, con-
densate demineralizers, reactor feedwater pumps, feedwater heaters and drain
coolers, condensate storage tank, and condensate transfer pumps. The heat
rejected by the main condenser is removed by the circulating water system. The
major components of the steam and power conversion system are located in the
turbine building and are not safety related.

Steam from the main steam)lines supplies the turbine.

The saturated steam passes through the high-pressure stages of the turbine
where 1t expands and is then exhausted to the moisture separators and then to
the reheaters. The moisture separators remove the moisture content of the
steam, and the first-stage and second-stage reheaters superh- .t the steam
before it enters the low-pressure stages, where the steam ex,ands further.
From the low-pressure stages, the steam is exhausted into the main condenser,

where it is condensed and dearated and then returned to the cycle as condensate.

Under normal operations, a small part of the main steam supply is continuously
used by the steam jet air ejectors (SJAEs), the steam seal regulator, and the
second-stage reheaters. The condensate pumps take suction from the condenser
hotwell and deliver the condensate to the low-pressure drain coolers and the
low-pressure and intermediate-pressure feedwater heaters, via the condensate
demineralizers. Condensate from the discharge of the condensate pumps is also
used as a condensing medium in the SJAE condensers and in the steam packing
exhauster condenser., The reactor feedwater pumps supply feedwater through one
stage of the high-pressure feedwater heaters to the reactor. Steam for heating
the feedwater and the first-stage reheaters is extracted from the turbine.

The feedwater heaters also provide the means of handling the moisture separated
from the steam in the moisture separators, and the condensate from the first-
stage and second-stage reheaters.

Normally, the turbine utilizes all the steam being generated by the reactor.
However, under certain operating transients, excess steam is generated. An
automatic pressure-controlling turbine bypass system is provided to discharge
excess steam up to 40 percent of the turbine steam flow at design power level
directly to the main condenser. The turbine bypass system is designed to con-
trol pressure by dumping excess steam during startup, shutdown, and power
operation, when the reactor steam generation exceeds the transient turbine
steam requirements,

The feedwatler piping delivers water through two check valves (one inside and
one out:-ide the containment) to the feedwater sparger within the annular region
(downcom.r) of the reactor. This water mixes with the recirculation water and
then is delivered through the recirculation loop.

NUREG-1382 10-1
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The evaluation of the status of offsite preparedness by the Federal Emergency
Management Agency (FEMA) is a continuing process involving review of State and
local plans and the observations of full-participaticn exercises. Deficiencies
identified in FEMA exercise reports have been satisfactorily resolved. FEMA
has concluded that offsite radiological emergency preparedness for Oyster Creek
s adequate to provide reasonable assurance that approprizte measures can be
taken to protect tne health and safety of the public in the event of a radio-
logical emergency. Consideration of population distrihution in the area of

the plant as implemented in emergency planning is discu <ed i» “sction 2.1.2.

13.4 Review and Audit

The functions, composition, and rasponsi.ilities of those organi ations respon-
sible for performing the nuclear safety review and audit of the Oyster Creek
station are defineated in Section 6.5 of tne Technical Specitications.

Amendment 69 to the provisional operating license (POL), dated January 12,
1984, implemented a new Safety Review and Audit Program.

Amendment 67 to the POL, dated March 31, 1983, increazsed the frequency of audit-
ing the emergency and security plans to every 12 months.

13.% Plart Procedures

As directed by the Technical Specifications, written procedures have been estab-
lished, and are implemented and maintained, to meet or exceed the reguirements
of Sections 5.1 and 5.3 of American National Standards Institute Standard
N18.7-1976 and Appendix A to Regulatory Guide 1.33, 1972, except as noted in
Section 6.8 of the Oyster Creek Technical Specifications.

13.6 Physical Security Plan

The staff has reviewed the physical security, guard training and qualification,
and safeguards contingency plans against the requirements of 10 CFR 73.55(b)
through (h) and approved them on the basis of the acceptance criteria in effect
at the time of the review. Each of the plans has subsequently been revised by
the licensee under the provisions of 10 CFR 50.54(p).

As required by the Commission's regulations, the physical security plan was
implemented on May 17, 1388, the contingency plan on June 24, 1986, and the
guard training and qualification plan on May 17, 1988.

Amendment 127 to the POL, dated October 11, 1988, modified the plan to conform
with the requirements of 10 CFR 73.55. On the basi. of its review of the plan,
the staff concluded that the plan meets the revised miscellaneous amendiments
and search requirements of 10 CFR 73.55 and the recordkeeping requirements of
10 CFR 73.70 and is therefore acceptable.
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;
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There have been two independent contractor-assisted NRC reviews of the Oyster
Creek procedures program. The first was the programmatic design review of the
PGP, which was inftiated with its submittal. The other was an EOP inspection
conducted at Oyster Creek on September 6-15, 1988, during which the PGP was
also audited. The findings of these reviews concurred in areas of mutual review
scope. 1t was concluded that the EOPs are technically acceptable and that both
the material condition of the facility and the knowledge of the operators were
better than acceptable. Recommendations were made for improving the following
programmatic areas: writer's guide, verification and validation, and train-
ing. Improvements in these areas will continue to be considered in routine

NRC inspections.

In a letter dated November 20, 1989, the staff provided details of these find~
ings, and further noted the recent completiun of its evaluation of Revision 4
of the generic General Electric Boiling Water Reactor Owners Group emergency
procedure guidelines and requested that the plant-specific guideline program
be updated to appropriately reference this latest revision. The licensee's im-
plementation of the staff's requests will continue to be considered in routine
NRC inspections.

Because of the current procedural adequacy at Oyster Creek noted in NRC inspec-
tions and the improvements anticipated in programmatic areas pursuant to NRC
recommendations, the staff concludes that Oyster Creek can continue to be
operated without endangering the health and safety of the public.

1.0.1 DETAILED CONTROL ROOM DESIGN REVIEW (DCRDR)

Requirement

The ob{ective of the DCROR is to improve the ability of nuclear power plant
control room operators to prevent accidents, or cope with accidents if they
occur, by improving the information provided to them. The OCRDR addresses the
following requirements as they are identified in Supplement 1 to NUREG-0737:
(1) establishment of a qualified multidisciplinary review team

(2) function and task analyses to identify control room operator tasks and
information control requirements during emergency operations

(3) comparison of display and control requirements with a control room
inventory

(4) a control room survey to identify deviations from acceptec human factors
principles

(5) assessment of human engineering discrepancies (HEDs) to determine which
are significant and shou’ " be corrected

(6) selection of design improvements

(7) verification that selected improvements will provide the necessary correce
tion and will not introduce new HEDs

NUREG=1382 -3



entee submitt \ ogram plat

!

ter reek The “ issued comments
ided that the plé as acceptab e
mmary Report and Suppiemental Summary
and 2 1985, respective
he reports ¢ Februat
information ¢

ey
gram implemente
NURE
compieted

y mplemente

reactiy

neat ren | ( ¢ svsten

radioact \ { 1L and tainmer







equirements
)." rmat
eLly f s
NRC staff ar
and vendor, arct
t at Three Mile
10f f Uperational

review f operating

ified Trom one '
re safe operat
the generic 1mj

aker
BWRs ) as
INLerim measures




$ mi ’ t M v'QQ He _,' ' oy' 4‘0 i 'Y, "f‘vo
f the "¢ t hit hetlwoe § ! ny int nre $ eneY
§ 4 g ] t he . ant nevat ’ f t b v ’ v noe
y }
104 rut ' " L) § ent might wi Vi rect bLi
| b M 1 + f ¢l O f 1 1} t make t he satety '
1 ¢ N | £ 4 t M by ‘ n pern 4 PVE pver ') th the
ene W t the € t I remait [ t he 111 Amot Lhe
t! the furrs h nformat n w i kely hed ht !
ers t f v n tant ieratior 3 whether { the problen
| A heen ré V € for the reactor ndery t ' there S A
¢ shle | e fay iing that a at factory ¢ t n w ¢
4 f het & t h¢ react Y s [ t f per 1 I { LI '.' f en
‘ W have 1 fety ] { ! nt 1fter gveral yeanrs f rea
‘ t O perat Al ' 1t not be re ived by Lhen, alternative
mé W b 197 abhle 1t ensure that ont T perat n (11 per
mitte . ! W | not pose af ndue riek t t he !
! iDDE 11 x D ! \ I [ t respond t Lhi f f the Atomd
fet ! . Al pyea ’ ird a enut \ted n KL [“ -10"0“», and a 1D} 11ed
: perat § e Dy eeding, vVirgis a tle tric ar Power mpar, (Nort!
f N ear Yower tat f nit N 1 and "‘ I’-,” Y B NRC ‘f“ 197¢
e ed fety | [
' o
I | ‘ P ' matty By ' f nare na 2 t the N§ } jget for
| f VEAal § the Fnery v Reot 2at I Act of 1974 w ame 1ed Pl 15-209)
ecenmbey | t ! T [ mong ther U 1 § ew ect 2l \
! v
f NRE Vi FETY : PLAN
The na ieve i | in provid ] 107Y 4]
! | ana f nre Ve Ly es re iting t ni eay
eacto \ na take ¢ n ace N as may be necessary 1 mplement
rrective measures with respect t ~ ( ich plan shall be
LL¢ { Lhe T r perore Ainuary J LY /¢ ! ! Jré
rel vt ) b ¢ t he Y31, 3 ret vt f the m
t heroafte
n{ L explanatory Lat 1 I the ¢ i enate fers { mmittee for
the | * ear 8 Appropriat : : 11 provided the f wing
' ~ { regarding the ttee feliberations this portior
| ¢ ¢ha |
f '4 N A‘;, VE AFtS y ! :
|
The ) f iMeé ment (218! re eve pment f » pla t L vE jener
iTety ¢ nreree greed t } requirement that the plar
4 3T bnitted t t he ' res e v r hefore 1 15" v 197§ "¢ >
feres y exnre e t he¢ \ o.,'. that th [ (.0\ ch \ ‘P't 6‘ A 1
f | D€ ! ¢ \Taty g § . Ié 1t ": nu lear [ we T react Y .
wt } 1 re Ve p\.‘ 2t ¢ . pnactment z‘ b cet | vt
1 T a take rectly r ndirectly t e VE p and
n ement rective measure y further 1 Ct r [ \ ¢ erning
NURE ;










sted above are
ALAB-444 wher

Ch have

Mark
complete
nly to PWRg




the
'u
and Branch
1, "Residual
rate require-

at Nucleay

lemperature
nme

’ tandard Ke Plan for the
",-'('!, f{'ég-’,' \ ) for
““‘ “.;Ctv n ¢ y

Ly ,".MYI'

Nuc lear

, sectiof

ameters

ical Repo
Processing Guidelines
sure Boundary Piping'

ntainment Emergency

. "Regulatory and Backfit Analysis
resolved Safety lssue A=45, Shutdown Decay

;«g"v'[! 1V 8 K€L remer L«

'f Equipment

aluation of Safety Implications

v L 1§
ystems 11 LWR Nuclear Power Plants’

44: SECY-89-122 Resolution of

Ilved Safety ls¢ (USI) A-48, 'Hydrogen
Measures and s of Hydrogen Burns

afety Equipment




ncluding A~40 above are
d Safety lssues Related
tasks were 1ssued 1nd

o]

description of the problem; the staffr's

}
a general discussion of the bases on which conti-
operation can proceed pendinm completion of the task:
ons involved 1n the task and estimates of the staffing
of the interactions with other NRC offices, the Advi-
r Safeguards, and outside organizations: estimates of
red ontractor-supplied technical assistance; prospective
completing e task, and a description of potential problems that
the anned approach or schedule
action plans, tne staff issues the "Office of Nuclear
ved Satety lssuves Summary" (Aqua Book, NUREG-0606)
provides current scheduling information relative to
I each unresolved safety issue for which techinical

ISIs applicable to Oyster Creek was provided by the
ovember 30, 1989, to Generic Letter 89-2] The staff
imp lemented except for the following

scranm

"pment 1n Operating Plants
‘ \\‘((‘"‘“

A-4

»

\S

’ E
combust

he staff concludes that there is
continue to be operat

ed before the
palth and




GHRAPMIL

[

ATA

SHEET

}




» UNITED STATES

NUCLEAR REGULATORY COMMISSION | T

" % | ‘ : ’ ’ T CLASE Mal
POBTAGE & PRES PN

VANRA

WKKS
4 )

vV A
¥ i

PERMIT Ne G 8




