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EXECUTIVE SUMMARY

Oyster Creek Nuclear Gonerating, Station
Report No. 91-33

Plant Operations

The licensee's decision to initiate controlled plant shutdowns due to an inoperable reactor-
building-to-torus vacuum breaker valve and an inoperable containment spray svstem were
appropriate and safety conscious, Plant management made a conservative decision 1o
reduce reactor power in response to imcreasing intake canal water level. Plant shutdown,
start up and power maneuvering activities were well-controlle  ad performed in

accordance with station approved procedures, Operations de, .. anent management
involvement in plant activities was evident.

While the licensee documents the niovement of iems in and cui of the spent fuel pool
through individual move shects, related procedur s do not contain frequency requirements
for overall spent fuel pool irver.ory verification, The licensee has committed to further
specify periodic inventory verificstion requirements.

Radiclogical Controls
The licensee’s decision to reduce reactor power to perform condenser tube leak inspection
and repair was consistent with the station goal of reducing radiological exposure, and was

4 good ALARA practice. Continued overzll improvement in radiological controls of
station activities was noted.

Maintenance

Maintenance activities observed on the =actor-building-to-torus vacuum breaker butterfly
vilve were appropriately performed and well-controlled.

Engineering and Tochaical §

The licensee took proactive measures in correctiag a potentia: problem in the no. 2
emergency diesel generator after an unusual noise was heard during a regular surveiance
test. The hydraulic lifters and the rocker arm mechanism were replaced in one cylinder
to eliminate the noise. The licensee plans to replace these parts in the other cylinders of
both diesels during the next refueling outage.

i



The annual emergency preparedness exercise was conducted on October 22, 1991, NRC
assessment of licensee performance during the exercise is included in Inspection Report
No. 50-219/91-30. In addition to state and local emergency response personnel, NRC
personnel from Region | and Headquarte s responded to this full participation exercise,

The licensee's ‘nitial observation team effort in response to DET findings was generally
pood; howe °r, it was 0o early to determine overall effectiveness.

The inspectors assessed the licensee's implementation of the root cause standard in the
troubleshooting and resolution of problems associated with the reactor-building-to-torus
vacuum breaker valve, The inspector concluded that the licensee had been using a
detailcd process of elimination to determine & root cause. It was noted that the root cause
standard did not provide specific means for re-evaluating the root cause analysis category
for a developing problem.

v



DETAILS
1.0 OPERATIONS (71707,93702)

1.1 Operations Summary

e unit started the inspection period operating at full power. Ful' power operation
sptitinued until October 11, 1991, when a plant shutdown was commenced due to both

oC tainment spray systems being oui-of-service. Power was reduced to about 70% before
containment spray system 2 was returned 10 service later on October 11, and the
shutdovn was terminated. See section 1.2 of this report for a discussion of the
containment spray and emergency service water (ESW) system inoperability.  Full power
was again achieved on October 13, 1991,

Later on October 13, the reactor-building-to-torus vacuum breaker air-operated butterfly
valve V-26-18 did not open within the time specified by the surveillance procedure
acceptance criterion and was declared inoperable. A 7-day technical specification
shutdown action statement was entered. Valve V-26-18 was declared operable on
October 19 after successful surveillance test results were achieved and the 7-day techmcal
specification shutdown action statement was exited. See section 4,1 of this report for a
discussion of problems experienced with the reactor-building-to-torus vacuum breaker
valves, Reactor power remained at or near 100% until October 20, when reactor power
was reduced due to an increase in a seawater leak in the "C north" main condenser.
Throughout the inspection period, high conductivity had been measured in the “C north"
main condenser due to leaking condenser tubes. Power was decreased to about 65% and
the C north condenser was isolated for repairs, While at reduced power, the “C north"
condenser tube leaks were repaired and a 100% tube inspection was done using an a'r
pressure test,

While ieactor power was at 65%, the main generaioi stator cooling system filter
differential pressure (dp) increased i 30 pud. (Normal stator cooling dp is about 3
psid). On October 22, reactor power was further decreased 10 about 21% to take the
generator off-line to allow replacement and cleaning of the stator cooling system filter,
Reactor power was maintained at 21% using the turbine bypass valves for about 3 hours
while work was completed on the stator cooling system filter. After the repairs were
completed, reactor power was increased and the turbine generator placed back in service.
The increase in power was halted at 3:20 p.m. on October 22, when the annual
emergency preparedness exercise started with reactor power at 41%. GPUN management
instructed the control room staff to maintain reactor power stable during the annual
exercise, The annual exercise was completed and reactor power was increased to full
power on October 23,

Full power operation continued until October 30, 1991, when plant management decided
to reduce reactor power in anticipation of higher than normal tides. With an intake

structure water level of 4 feet 6 inches above mean sea level. plant abnormal procedures
require an orderly shutdown to commence. Power was reduced to about 63% during the
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unusually high tides, The higbest tide noted at the intake structure was 4 feet 4 inches
above mean sea level at S:00 a.m, on October 31, See section 1.3 of this report for a
discussion of the higher than normal tide condition,

At 6:03 p.m. on October 31, the reactor-building-to-torus vacuum breaker valve V-26-18
again failed to open within the reguired surveillance procedure acceplance criterion and
was declared inoperable, GPUN management conseratively determin.d that the 7-day
technical specification shutdov o action statement did not again apply (because the
problem with the valve had apparently not been solved) and began a 24-hour reactor
shutdown per technical specification 3.5.A.4.C. The unit was manually scrammz 4 from
less than 1% power to expedite the cooldown at 7:10 a.m. on November |, Afier the
drywell had been purged and vented, it was opened to allow repair to V-26-18, Repairs
were made to V-26-18 and the reactor startup was commenced at 9:43 p.m. on November
4. Full power was reached at 8:25 a.m. on November 7,

Reactor power remained at full power until November 9, 1991, (the end of the inspection
period) at 10:20 p.m. when a plant shutdeswn at a rate of 20 MWe per hour was started.
The shutdown was required when the reactor-building-to-torus vacuum breaker valve V-
26-18 again failed to open within the surveillance procedure required time and was
declared inoperable. At the end of the inspection period, the unit was about 93% power
with a plant shutdown in progress.

Based on observations of control room activities during the inspection period, the
inspectors concluded that the plant shutdown, plant startup, and numerous occasions of
power maneuvering conducted by the operators were well-controlled and performed in
accordance with procedures, Operations department management involvement in plant
activities was evident.

1.2 Containment Spray and Emergency Service Water Systems

On October 11, 1991, at 2:10 p.m., GPUN commenced a plant shutdown as required by
technical specification (TS) 3.0.A, when both containment spray systems were declared
inoperable. While performing procedure 607.4.004, revision 10, "Containment Spray
and Emergency Service Water System 1 Pump Operability and Inservice Test,” the
licensee declared both emergency service water (ESW) pumps (52A and 52B) inoperable
when the pump differential pressure (dp) data fell within the inservice test {(IST) action
range. This rendered the containment spray and ESW sysiem | inoperable. As required
by TS 3.4.C.3, GPUN began testing the other train of the containment spray and ESW
system, using procedure 607.4.005, revision 8, "Containment Spray and Fmergency
Service Water Pump System 2 Operability and Inservice Test." The primary containment
spray pump for system 2 (51C) failed to start on the first attempt, The pump motor
breaker closed and then immediately tripped. GPUN inspected the pump motor breaker
and reset the trip. A second pump start signal was successful. The licensee completed
procedure 607.4.005, the pump IST data was acceptable, and the redundant containment



spray pump (S1D) started without any difficulties. The licensee declared pump S1C
inoperable pending completion of a review on why the pump breaker tripped on the first
start attempt. Based on containment wpray system | being inoperable along with one of
the system 2 containment spray pumps inoperable, GPUN entered the action statement of
TS 3.0.A and commenced a 30 hour TS required shutdown,

GPUN developed a plan to return bola containment spray systems 1o an operable status,
Based on past experience, the low dp of the system | ESW pumps was considered due 1o
fouling the sensing ports of the Annubar flow sensor used in evaluating the pump dp.
GPUN started draining ESW system 1 10 allow an inspection and cleaning of the Annubar
sensing ports.  While ESW system 1 was being drained, the breaker and breaker cubicle
for the containment spray pump S1C motor were inspected for damage. No damage was
evident on the breaker or breaker cubicle. A review of the maintenance history for the
pump S1C breaker determined that the breaker had experienced similar problems in the
past and that maintenance had been done on the breaker during the 13R refueling outage
by General Electric. GPUN decided to remove the faulty pump S1C motor breaker and
replace it with the breaker from the containment spray system | pump S1B motor, The
breaker removed from the pump S1C breaker cubicle was sent to General Electric for
‘urther evaluation. Afier the pump S1B breaker was installed and tested in the S1C
breaker cubicle, pump 51C was retested. Pump S1C successfully started on the first
attempt during the test and no problems were noted with pump operation during the
surveillance. At 9:30 p.m. the group shift supervisor (GSS) declared pump S1C
operable, terminated the shutdown, and exited the action statement of TS 3.0.A. Reactor
power was at about 69% wiaen the shutdown was terminated.

After exiting the action statement of TS 3,0.A, GPUN was still in the action statemen. of
TS 3.4.C.3 which provides a 7-day allowable outage time to restore containment

spray/ ESW system 10 an operable status. By 10:30 p.m. on October 11, 1991, ESW
system | had been drained and the Annubar sensirg norts cleaned. A small clam was
found partially covering one of the sensing ports. The blocking of the sensing port was
an 1solated occurrence. During the last refueling outage, inspector observations of ESW
system piping and heat exchangers internals found little buildup of biological material,

After filling and venting ESW system |, procedure 607.4.004 was again performed. The
measured dp for both ESW pumps 52A and 52B were acceptable. With the exception of
containment spray pump S1B, containment spray and ESW system | was returned to
service at 6:10 a.m, on October 12, 1991. This allowed GPUN to exit the action
statement of TS 3.4.C.3 for the 7-day shutdown and enter the 15-day shutdown action
statement of TS 3.4.C 4.

The breaker for containment spray pump motor S1B was replaced with a spare breaker
from the store room, After the breaker was replaced, procedure 607 4,004 was
performed successfully for pump S1B. Toe GSS declared containment spray pump 51B
opereble at 7:00 a.m, on October 13, 1991, exiting the 15-day shutdown action statement



of TS 34.C 4,

The inspectors observed the completion of procedure 607.4.008 for containment spray
system 2 performed on October 11, when pump S1C failed to start on the first attempt,
Further inspector activities included: a review of the licensee's plan of action to restore
the containment spray/ESW syste.ns; observatic; of post-maintenance testing for the
pump S1C motor breaker replacement; review of IST data from procedure 607.4.008
taken before the breaker was replaced; review of the job order (number 34523) which
replaced the pump S1C motor breaker; and observation of GPUN management response
to the event.

Based un the inspector's observations, the licensee promptly responded to the initial
failure of the ystem | ESW pumps to meet the IST acceptance criteria. When the
containment spray pump for system 2 (S1C) failed to start, the GSS appropriately entered
the 30-hour shutdown TS action statement action statement of TS 3.0.A, Timely
notitications were made to the NRC and offsite agencies when the shutdown was started.
GPUN management was aware of the need to restore one of the systems within 8 hours
of the start of the shutdown or declare an unusual event as required by the Oyster Creek
emergency plan (category N.1). Operations management involvement in responding to the
event was good, The plan 10 restore one of the two containment spray/ESW systems to
service adequately addressed the necessary steps 10 resolve the problems in a timely
manner. Once containment spray/ESW system 2 was returned 1o service, GPUN
aggressiveiy pursued restoring the remaining train to a fully operable condition.
Evaluation of the faulty pump S1C breaker originally installed was still ongoing at the
end of the inspection period. Overall, GPUN responded very well to the occurrence and
restored both containment spray and ESW systems 0 service in an efficient and safety
conscious manner,

1.3 High Tides

At 8:30 p.m. en October 30, 1991, the residents were informed of GPUN's decision to
reduce reactor power 1o that which could be maintained using only 3 of the 4 circulating
water pumps (about 65%). The reason for the power reduction was an extra-tropical
storm off the New Jerscy coastline that was causing abnormal high tides, Paragraph
4.7.11 of abnormal procedure 2000-ABN-3200.31, revision 8, "High Winds," requires
the water level at the plant intake structure 10 be monitored continuously when intake
level is higher than 3.0 feet above mean sea level, Further, with intake level higher than
4.5 feet above mean sea level an orderly shutdown was required. Emergency plan
implementing procedure EPIP-OC-.01, Rev, 0, "Classification of Emergency
Conditions," category 0.3 calls for an unusual vvent (UE) classification at an intake level
of 4.5 feet above mean sea level and an alert at an intake level at the intake structure
lower deck (6.0 feet above inean sea level).
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GPUN management made the conservative decision, based on possible abnormally high
tides at the intake structure, 1o reduce reactor power in anticipation of an orderly plant
shutdown. At 5:00 a.m. on October 31, the highest levei at the intake was recorded as 4
feet 4 inches above mean sea level, just below the UE classificatior and plant shutdown
level. Reactor power was reduced to about 63% before the highest intake level was
reached at the intake structure. By 6.00 a.m. on October 31, the intake level had
decreased 10 4 feet 2 '/, inches and was continuing to drop.  The unit was held at 63%
power while intake level remained above normal. Before reactor power could be
increased significantly, the licensee started a plant shutdown “ecause the reactor-building-
to-torus vacuum breaker butterfly valve, V-26-18, was declared inoperable (see section
4.1).

The inspector discussed the decision to reduce reactor power due to the rising intake level
with the licensee management and reviewed procedures 2000- ABN-3200.31 and EPIP-
OC-.01. Based on the inspector’s discussions and reviews, the inspector concluded that
the licensee was responsive to the changing environmental conditions resulting fromi the
extra-tropical storm that passed along the New Jersey coast on October 30 and 31, Entry
into the High Winds abnormal procedure was appropriate and the licensee clearly
understood when emergency classifications would have been required. Overall, the
licensee response 1o the event was good.

1.4 Spent Fuel Storage Pool Inventory

The inspector reviewed the licensee's control of spent fuel storage pool (SFP) inventory.
Procedure 1002.5, Rev. 2, "Fuel Pool Material and Inventory Control,” provides
guidelines for determining what items and materials may be placed in the fuel pool and
for maintaining inventory control for all items stored in the fuel pool  The Manager,
Core Engineering, has the overall responsibility for inventory control.

The procedure provides for move sheets and checklists for maintaining inventory. The
procedure requires periodic inventory verification but does not indicate the frequency.
An inventory update is also required upon completion of a clean-up affort. The licensee
indicrted that although move sheets accounted for all items moved in and out of the fuel
pool, the inventory checklist had not been updated since October 1990, Afler that date,
and specifically during the last refueling outage (13R), changes were made to the fuel
pool inventory such that the October 199C inventory checklist was out-of-date. The
inspector concluded that not specifying a frequency for inventory verificntion represented
a weakness in the program. The licensee plans to clarify the periodic update and
verification requirement,

The licensee completed an inventory status verification on November &, 1991, for nen-
fuel items. An annual fuel inventory was planned for November 14, 1991, This
inventory is 1o be used as a basis for the 1992 fuel pool cleanup project. The non-fuel
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item inventory showed that the only items over 100 Ibs currently suspended in the SFP
consist of five control rod blades (approximately 250 Ibs each) suspended on the wall by
seismically designed hangers. One fuel support casting weighing approximately 100 Ibs
is shackled to the SFP rail by stainless steel cable. The licensee indicated that an
engineering analysis was done for the control rod blade drop from the hanger which did
not indicate any fuel damage. The inspector noted that there are no apparent provisions
for periadic inspection of the condition of the ropes and hangers used to suspend items in
the pool, The licensee indicated that the procedure would be reviewed for needed

changes.

The inspector wuncluded that the licensee was maintaining adequate control of the fue!
pooi inventory. The licensee committed to clarify the periadic inventory update
requirement and review the procedure for needed rope and hanger inspection. By the end
of the inspection period, the licensee had not finalized the methad to clarify the periodic
inventory update requirements.  Also, due to a reorganization of the operations support
staff, the staff position specifically responsible for oversight of refuel floor activities was
being eliminated. The inspectors will continue to follow the licensee's actions to address
their commitment to improve spent fuel pool inventory control, including the assimilation
of refuel floor activity oversight within the newly altered operations support organization.

1.5 Facility Tours

The inspectors observed plant activities and conducted routine plant tours 1o assess
equipment conditions, personnel safety hazards, procedural adherence and compliance
with regulatory requirements. Tours ware conducted of the following arcas:

intake area

reactor building
turbine building

vital switchgear rooms
access control points

control room

cable spreading room
diesel generator building
new radwaste building
old radwaste building
transformer yard

Control room activities were found to be well controlled and conducted in a professional
manner. Inspectors verified operator knowledge of ongoing plant activities, equipment
status, and existing fire watches through random discussions  Efforts were taken by the
licensee to further improve the matenial condition of the emcrgency diesel generator
building. The housekeeping condition of the reactor building corner rooms has also
improved.

2.0 RADIOLOGICAL CONTROLS (71707,

During entry to and exil from the RCA, the inspectors vei 'fied that proper warning signs
were posted, personnel entering were weanng proper dosime vy, personnel and matenials
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lzaving were properly monitored for radicactive contamination, and monitoring
instruments were functional and in calibration. Posted extendcd Radiation Work Permits
(RWPs) and survey stalus boards were reviewed to verify that they were current and
accurate. The inspector observed activities in the RCA and verified that personnel were
complying with the requirements of applicable RWPs and that worke.s were aware of the
radiological conditions in the area. During this inspection period, the inspectors noted
continuing overall improvement in radiological controls of station activities.

3.0 MAINTENANCE/SURVEILLANCE (62703,61726)
A1 Maintenance Observation

On November 3, 1991, the inspector observed partial completion of the corrective
malntenance performed on the butterfly valve seat of the reactor-building-to-torus vacuum
breaker valve V-26-18. The inspector reviewed the job o “der (JO# 34928) used to
replace the butterfly valve seat. Appropriate procedures were included in the package,
the required authorization was obtained and Quality Control hold points were
appropriately incorporated. The post-maintenance tests performed and radiological
controls chserved during the job were adequate. The inspector concluded the work was
appropriately performed and well-controlled.

4.6 ENGINEERING AND TECHMICAL SUPPORT (71707,40500)
4.1  Reactor-Building-To-Torus Vacuum Breaker Valves

A summary of problems identified by the licensee regarding the reactor-building-to-torus
vacuum breaker valve operation, related engineering evaluations and subsequent
corrective actions is provided below.

! YR

Oyster Creek plant has two reactor-building-to-torus vacuum breaker lines, each
consisting of a check valve and an air-operated butterfly valve in series which open at a
differential pressuie of 0.5 psid between the torus and the reactor building. The check
valve s located between the reactor building and the air-operated butterfly valve, These
valves opeiate together with the torus-to-drywell vacuum breaker valves o prevent
challenges to the containment structure due to a potential vacuum condition resulting from
containment spray system operation. Air is required both to open and close the butterfly
valve. A solenoid valve directs air to the butterfly valve operator as required during
opening and closing, Upon loss of electric power the butterfly valve automatically opens.
An air accumuistor is provided in conjunction with a trip valve which ensures that the
valve automaticaily opens upon loss of station air,






9

During the 13R refueling outage, this 20 inch, Fisher Controls, 1910 series butterfly
valve was overhauled with a new seat and the operator was adjusted. The first two of
three monthly surveillances performed since the 13R outage showed an opening time of
less than 4.5 seconds; however, during the third test on October 13, 1991, the stroke
time exceeded the acceptance criterion. The licensee replaced the solenoid and blew
down the air lines to remove any potential dirt or debris. No debris was found. The
licensee performed additional tests to determine if all the components in the air system
associaled with the vacuum breaker were working as required. No problem was
identified, The licensee's evaluation suggested that the valve disk was possibly travelling
further into the seat over time, such that more force was needed to move the disk off the
seat, resulting in an increased opening time. The licensee theorized that a combination of
the new seat and cooler temperatures in the torus and reactor building due to seasonal
changes was contributing to the disk fitting tighter into the seat. The licensee performed
an engineering evaluation to justify an increase in the stroke time acceptance criterion
from 4.5 seconds to 5.5 seconds. This evaluation also indicated that an opening time of
up to 10 seconds would maintain the drywell and the torus pressure within the design
negative pressure. After successful testing, the valve was declared operable on October
19, 1991, and an increased surveillance frequency was adopted. According to this
accelerated surveillance frequency, the valve was to be stroked oper, three times at
progressively increasing time intervals (48 hours, 96 hovrs one week, and one month).

The 48 hour tests yielded acceptable opening times, between 2.5 and 3 seconds; however,
the first 96 hour test done on October 27, 1991, showed an increased opening time
although still within the new 5.5 second acceptance criterion.  When the next 96 hour test
result (October 31, 1991) exceeded the acceptance criterion (6.2 seconds), the licensee
again declared V-26-18 inoperable and initiated a controlled plant shutdown per technical
specification 3.5.A.4.C. Appropriately, the iicensee did not reenter the 7-day technical
specification shutdown action statement as noted above as they concluded that they had
not solved the problem which had resulted in the initial determination of valve
inoperability on October 13, 1991,

The licensee replaced the trip valve mechanism in the air operator system. However, no
problems were found with the replaced trip valve. Valve V-26-18 and its operator were
removed from the piping and inspected. Marks observed on the valve scat were
indicative of disk overtravel, Testing done on the valve operator indicated that at the end
of the closing stroke there was additional room for operator movement and in the opening
stroke the operator piston did not start to move ¢atil a period of time after application of
the air pressure. The licensee concluded that the existing air pressure underneath the
operator piston had moved the disk beyond its fully closed position (as evidenced by the
rubbing mark on the seat). This condition provided additional resistance to disk travel
and required application of air pressure for a certain time before the valve would begin to

open.
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The licensee replaced the valve seat, replaced and adjusted the operator, and performed a
local leak rate test and stroke time test before declaring vacuum breaker V-26- 1% operable
on November 4, 1991, Aa accelerated surveillance frequency similar o that established
on October 19, 1991, was established.

On November 9, 1991, a surveillance test performed at a 96 hour interval again resulted
in a stroke time greater than the 5.5 second acceptance criterion (6.3 seconds). The
vacuum breaker butterfly valve was again declared inoperable and a controlled shutdown
initiated. After subsequent evaluation, the licensee stated that the increascd opening time
was not unusual for the current valve configuration. The licensee concluded tnat
increasec hinding was being caused as the valve moved further into the seat at soine time
after the end of its closing stroke. The licensee believad this condition was accepiable,
sipce the increased stroke times measured were still within the esiabiished 10 spcond
design limit. The stroke time (opening) acceptance criterion was increased 16 8 seconds
as an interim value, The shutdown was terminated on Noversper 10, 1991, The
augmented surveillance program was continued with successively increasing test intervals
1o reestablish the baseline for the valve cpening stroke time, Additional requirements
were added to the surveillance procedure to record the wir pressure at the operator while
opening and closing the valve and a dial indicator was adJded (o ensure full travel of the
operator during stroking.

The inspector reviewed the licensee's engineering analysis which established the design
stroke time of 10 seconds and inspected the V-20-18 valve, photographs tasen of the
replaced internals, and a video recording of valve stroking before seat replacement on
November 3, 1991, The inspector conciuded that the licensee's November 9, 1991,
decisior to initiate a plant shutdown was again appropriate. The inspector cencluded that
the licensee's engineering evaluation to allow the extended opening time was adequate.
Al the end of the inspection period the licensee was reviewing the augmented surveillance
test results to finalize the root cause assessment. The inspector’s review was continuing.

4.2 Emergency Diesel Generator Troubleshooting

On October 7, 1991, during regular surveillance (load test) of emergency diesel generator
(EDG) No. 2, the plant engineer responsible for EDGs heard a small change in the sound
the EDG made when it was startod.  As a result of the plant engineer's sensitivity to the
operating characteristics of the EDG, the licensee began troubleshooting to determine the
cause of the unusual noise. The licensee's troubleshooting determined that the noise was
coming from the No. § cylinder head and that the hydraulic lifter mechanism which
controls the engine valves was not working adequately, which resulted in the noise and
probably a less efficient cylinder performance. The diesel engine met its surveillance
criteria for loading and was not inoperable. The licensee replaced the cylinde: No, §
hydraulic lifter and rocker arm shaft mechanism. No obvious defect was found on the
removed parts. The licensee plans to send the parts to the diesel maintenance vendor for
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interactions would provide the licensee with more useful information to assess the
effectiveness of the observation team process. The observation team coordinator
acknowledged the inspectors’ comments and indicated that the observation tour
managemeni team members would be informed.

The inspectors concluded that the initial observation team efforts were generally good but
that it was 100 early to determine their overall effectiveness. Effectiveness will be
assessed & e process develops, i.e., as observers gain more experience and as vorking
level personnel begin to accept their presence as routine, The documentation of
observation tour results could be improved. This was acknowledged by the licensee.

7.2 Application of Root Cause Standard

The inspector assessed the licensee's implementation of the root cause standard as it
related to the troubleshooting and resolution of problems associated with the reactor-
building-to-torus vacuum breaker vaives. Several dev.ation reports were written
addressing each time either of the vacuu:.. breaker valves (V-26-17 and 18) did not meet
a surveillance test acceptance criterion or a discrepancy in performance was noted. The
deviation reports were assigned a category C root cause analysis level based on medium
risk and medium or low uncertainty level,

The iuspector reviewed the calegorization of root cause analysis level against the
licensee's root cause standard. The root cause standard provides guidance on how to
determine the needed level «f root cause analysis based on perceived risk and uncertainty,
Application of the guidance is somewhat subjective, based 01 individual interpretation and
information available to the root cause assignment group at the time of assignment

While the inspector concluded that the licensee hac been using a detailed process of
elimination to determine the root cause of the valve failures, it vas not evident that the
root cause standard provides any means of re-evaluating the root cause analysis category
to determine if an upgraded level of root cause analysis might promote a quicker solution
1o a developing problem,

Currently, a need to modify the level of root cause analysis would have to be broughi out
by the individua!‘group to whom the initial root cause analysis effort is assigned. The
licensee acknow'edped the inspectors comments and stated that they would assess whether
a formal means of incorporating this type of feedback mechanism could be adopie..

8.0 INSPECTION HOURS SUMMARY

The inspection consisted of normal, backshift and deep backshift inspection; 54 of the
direct inspection hours were performed during backshift periods, and 18 of the hours
were deep backshift hours.
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spray pump (S1D) started without any difficulties. The licensee declared pump 51C
inoperable pending completion of a review ou why the pump breaker tripped on the first
start attempt, Based on containment spray system | being inoperable along with one of
the system 2 containment spray pumps inoperable, GPUN entered the action statement of
TS 3.0.A and commenced a 30 hour TS required shutdown.

GPUN developed a plen to return both containnient spray systems to an operable status.
Based on past experience, the low dp of the system | ESW pumps was considered due to
fouling the sensing ports of the Annubar flow sensor used in evaluating the pump dp.
GPUN started draining ESW system | to allow an inspection and cleaning of the Annubar
sensing ports, While ESW system 1 was being drained, the breaker and breaker cubicle
for the containment spray pump S1C motor were inspected for damage. No damage s
evident on the breaker or breaker cubicle. A review of the maintenance history for Ui
pump S1C breaker determined that the breaker had experienced similar problems in the
past and that maintenance had been done on the breaker during the 13R refueling cutage
by General Electric. GPUN decided to remove the faulty pump 51C motor breaker and
renlace ic with the breaker from the containment spray system | pump S18 wotor. The
breaker removed from the pump S1C breaker cubicle was sent to General Electric for
furthe: evaluation. After the pump S1B breaker was installed and tested in the S1C
breaker cubicle, pump S1C was rotested. Pump S1C successfully started on the first
attempt during the test and no problems were noted with pump eperation during the
surveillance. At 9:30 p.m. the group shift supervisor (GSS) declared pump 51C
operable, terminated the shutdown, and exited the action statement of TS 3.0.A. Reactor
power was at about 69% when the shutdown was terminated,

After exiting the action statement of TS 3.0.A, GPUN was still in the action statement of
TS 3.4.C.3 which provides a 7-day allowable outage time to restore containment

spray/ ESW system to an operable status, By 10:30 p.m. on October 11, 1991, ESW
system | had been drained and the Annubar sensing ports cleaned. A small clam was
found partially covering one of the sensing ports,. The blocking of the sensing port was
an isolated occurrence. During the last refueling outage, inspector observations of ESW
system piping and heat exchangers internals found little ' sildup of biological material.

After filling and venting ESW system 1, procedure 607.4.004 was again performed. The
measured dp for both ESW pumps S2A and 52B were acceptable. With the exception of
containment spray pump S1B, containment spray and ESW system | was returned to
service at 6:10 a.m. on October 12, 1991. This allowed GPUN to exit the action
statement of TS 3.4.C.3 for the 7-day sautdown and enter the |S-day shutdown action
statement of TS 3.4.C 4,

The breaker for containment spray pump motor S1B was replaced with a spare breaker
from the store room. Afler the breaker was replaced, procedure 607.4.004 was
performed successfully for pump SI1B. The GSS declared containment spray pump S1B
operable at 7:00 a.m. on October 13, 1991, exiting the 15-day shutdown action statement



of TS 3.4.C.4.

The inspectors observed the completion of procedure 607.4.005 for containment spray
system 2 performed on October 11, when pump S1C failed to start on the first attempt.
Further inspector activities included: a review of the licensee’s plan of action 1o restore
the containment spray/ESW systems; observation of post-maintenance testing for the
pump 51C motor breaker replacement; review of IST data from procedure 607.4.005
taken before the breaker was replaced; review of the job order (number 34523) which
replaced the pump S1C motor breaker; and observation of GPUN management response
to the event.

Based on the inspector's observations, the licensee promptly responded to the initial
failure of the system 1 ESW pumps to meet the IST acceptance criteria. When the
containment spray pump for system 2 (S1C) failed to start, the GSS appropriately entored
the 30)-hour shutdown TS aciion statement action statement of TS 3.0, A. Timely
notifications were made to the NRC and offsite agencies when the shutdown was started.
GPUN management was aware of the need 1o restore one of the systenis within 8 hours
of the start of the shutdown or declare an urusual event as reguired by the Oyster Croek
emergency plan (category N.1). Operatior.s management involvement in responding to the
event was good, The plan to restore one of the two containment spray/ESW systems to
service adequately addressed the necessary steps to resolve th~ problems in a timely
manner. Once containment spray/ESW system 2 was returned to service, GPUN
aggressively pursued restoring the remaining train to a fully operabie condition.
Evaluation of the faulty pump 51C breaker originally installed was still ongoing at the
end of the inspection period. Overall, GPUN responded very well to the occurrence and
restored both containment spray and ESW systems to service in an efficient ana .afety
conscious manner,

1.3 High Tides

At 8:30 p.m. on October 30, 1991, the residents were informed of GPUN's decision to
reduce reactor power to that which could be maintained using only 3 of the 4 circulating
water pumps (about 65%). The reason for the power reduction was an extra-tropical
storm off the New Jersey coastiine that was causing abnormal high tides. Paragraph
4.7.11 of abnormal procedurs 2000-ABN-3200.31, revision 8, "High Winds," requires
the water level at the plant intake structure 10 be monitored continuously when intake
level is higher than 3.0 feet above mean sea level. Further, with intake level higher than
4.5 feet above mean sea level an orderly shutdown was required. Emergency plan
implementing procedure EPIP-OC-.01, Rev, 0, "Classification of Emergency
Conditions," category O.3 calls for an unusual event (UE) classification at an intake level
of 4.5 feet above mean sea level and an alert at an intake level at the intake structure
lower deck (6.0 feet above mean sea level),



spent Fuel Storage Pool Inventory




itlem inventory showed that the only items over 100 Ibs currently suspended in the SFP
consist of five control rod blades (approximately 230 Ibs each) suspended on the wal! by
seismically designed hangers. One fuel support casting weighing approximately 100 Ibs
is shackled 1o the SFP rail by stainless sieel cable. The licensee indicated that an
engineering analysis was done for the control rod blade drop from the hanger which did
not indicate any fuel damage. The inspector noted that there are no apparent provisions
for periadic inspection of the condition of the ropes and hangers used to suspend items in
the pool. The licensee indicated that the procedure would be reviewed for needed
changes.

The inspector concluded that the licensee was maintaining adequate control of the fuel
pool inventory, The licensee commitied to clarify the periodic inventory undate
requirement and review the procedure for needed rope and hanger inspection. By the end
of the inspection period, the licensee had not finalized the method to clarify the periodic
inventory update requirements. Also, due to a reorganization of the operations support
staff, the staff position specifically responsible for oversight of refuel floor activities was
being eliminated. The inspectors will continue to follow the licensee’s actions to addrese
their commitment to improve spent fuel pool inventory contiol, including the assimilation
of refuel floor aetivity oversight within the newly altered operations support organization.

1.5 Facility Tours
The inspectors observed plant activities and conducted routine plant tours 10 assess

equipment conditions, personnel safety hazards, procedural adherence and compliance
with regulatory requirements. Tours were conducted of the following areas:

. control room . intake arca

. cable spreading room . reactor bui'ding

. diesel generator building . turbine building

. new radwaste building . vital switchgear rooms
. old radwaste building ‘ access control points
-

transformer yard

| Control room activities were found to be well controlled and conducted in & professional
| manner. Inspectors verified operator knowledge of ongoing plant activities, equipment
status, and existing fire watches through random discussions. Efforts were taken by the
licensee to further improve the m~terial condition of the emergency diesel generator
building. The housekeeping condition of the reactor building cornes rooms has also
improved.

2.0 RADIOLOGICAL CONTROLS (71707

|
|

| During entry to and exit from the RCA, the inspectors verified that proper warning signs
’ were posted, personnel entering were wearning proper dasimetry, personnel and materials
i

|
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leaving were properly monitored for radioactive contamination, and monitoring
instruments were functional and in calibration. Posted extended Radiation Work Permits
(RWPs) and survey status boards were reviewed (o verify that they were current and
accurate. The inspector obseived activities in the RCA and verified that personnel were
complying with the requirements of applicable RWPs and that workers were aware of the
radiological conditions in the area. During this inspection period, the inspectors noted
continuing overall improvement in radiological controls of station activities.

3.0 MAINTENANCE/SURVEILLANCE (62703,61726)
L1 Maintenance Observation

On November 3, 1991, the inspector observed partial completion of the corrective
maintenance performed on the butterfly valve seat of the reactor-building-to-torus vacuum
breaker valve V-26-18. Tue inspecior reviewed the job order (JO# 34928) used to
replace the butterfly valve seat. Appropriaie procedures were included in the package,
the required authorization was obtained and Quality Control hold points were
appropriately incorporated. The post-maintenance tests performed and radiological
controls observed during the job were adequate. The inspector concluded the work was
appropriately performed and well-controlied.

4.0  ENGINEERING AND TECHNICAL SUPPORT (71707,40500)
4.1  Reactor-Building-To-Torus Vacuum Breaker Valves

A summary of problems identified by the licensee regarding the reactor-building to-torus
vacuum breaker valve operation, related engineering evaluations and subsequent
corrective actions is provided below.

Sass Pty

Uysic ¢ reek pla | has two reactor-building-to-torus vacuum breaker lines, each

¢ ~sistin | of a check valve and an air-operated butterfly valve in series which open at a
a tferes al pressure of 0.5 psid between the torus and the reactor building. The check
va'y 18 located between the reactor building and the air-opeiated butterfly valve. These
valves operate together with the torus-to-drywell vacuum breaker valves to prevent
challenges to the containment structure due to a potential vacuum condition resulting from
containment spray system operation. «.r it required both to open and close the butterfly
valve. A so'e-~id valve directs air to the butterfly valve operator as required during
opening a 4 <Ice. g, Upon loss of electric power the butterfly valve automatically opens.
An aii ace s % ¢ s provided in conjunction with a trip valve which ensures that the
valve automadyaily opens upon lose of station air,
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The licensee rplaced the valve seat, replaced and adjusted the operator, and performed a
local leak rate test and stroke time test before declaring vacuum breaker V-26-18 operable
on November 4, 1991, An accelerated surveillance frequency similar to that established
on October 19, 1991, was established.

wn. November 9, 1991, a surveillance test performed at a 96 hour interval again resulted
in a stroke time greater than the 5.5 second acceptance criterion (6.3 seconds). The
vacuum breaker butterfly valve was again declared inoperable and a cortrolled shutdown
initiated. After subsequent evaluation, the licensee stated that the increased opening time
was not unusual for the current valve configuration, The licensee concluded that
increased binding was being caused as the valve moved further into the seat at some time
afler the end of its closing stroke, The licensee believed this condition was acceptable,
since the increased stroke times measured were still within the established 10 second
design limit. The stroke time (opening) acceptance criterion was increased to 8 seconds
as an interim value. The shutdown was terminated on November 10, 1991, The
augmented surveillance program was continued with successively increasing test intervals
to reestablish the baseline for the valve opening stroke time. Additional requirements
were added to the surveillance procedure to record the air pressure at the operator while
opening and closing the valve and a dial indicator was added to ensure full travel of the
operator during stroking.

The inspector reviewed the licensee's engineering analysis which established the design
stroke time of 10 seconds and inspected the V-26-18 valve, photographs taken of the
replaced internals, and a video recording of valve stroking before seat replacement on
November 3, 1991, The inspector concluded that the licensee's November 9, 1991,
decision to initiate a plant shutdown was again appropriate. The inspector concluded that
the licensee's engineering evaluation to allow the extended opening time was adequate.

At the end of the insnection period the licensee was reviewing the augmented surveillance
test results to finalize the root cause assessment. The inspector's review was continuing,

4.2  Emergency Diesel Generaior Troubleshooting

On October 7, 1991, during regular surveillance (load test) of emergency diesel generator
(EDG) No. 2, the plant engineer responsible for EDGs heard a small change in the sound
the EDG made when it was started. As a result of the plant engineer's sensitivity to the
operating characteristics of the EDG, the licensee began troubleshooting to determin= the
cause of the unusual noise. The licensee's troubleshooting determined that the noise was
coming from the No. § cylinder head and that the hydraulic lifter mechanism which
controls the engine valves was not working adequately, which resulted in the noise and
probably a less efficient cylinder performance. The diesel engine met its surveillr nce
criteria for loading and was not inoperable. The licensee replaced the cylinds . §
hydraulic lifter and rocker arm shaft mechanism. No obvious defect was found on the
removed parts. The licensee plans to send the parts to the diesel maintenance vendor for

[T S e o Mg R ke
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The intent of the observation teams is to provide for direct management observation of
randomly selected plant activities so that both the work being performed and the
interaction betwaen the workers and first-line supervision can be evaluated. In sovms
cases, an extended observation of one activity is performed. In other cases, the
observation team tours the facility and observes smaller portions of several activities. In
addition to the discovery of problems at the worker/first-line supervisor level through
observation, the observation team coucept is also intended to help promote a desired
change in the quality of work practices through the increased presence of management in
the field. GPUN also feels that this change will be promoted by observer coaching.
Rather than simply noting observed deficiencies, the observation team charter also
includes constructive coaching of the worker and/or the first-line supervisor, as
necessary, 1o remedy & noted deficiency on the spot, The effectiveness of the observation
team effort relies on the ability of the v, tervers to provide this constructive criticism in
the proper manner so as 1o pain the acceptance and confidence of those being observed,

Twelve senior level managers at Oyster Creek have been assigned to the observation tour
management team. All of the " managers have taken formal training in how to
effectively observe work and provide constructive feedback. One of these individuals has
been designated as the observation team coordinator. This individual assigns team
members, develops observation schedules, and files observation team reports. Al least
two members are assigned to cach observation team and at least one of these individuals
is to have a radiological controls background.

On October 30, 1991, the inspectors accompanied an observation team into the field.
Work was observed on the augmented offgas (AOG) service water heat exchanger and on
instrument air dryers in the turbine building. Several minor deficiencies in work
practices were noted, One involved the use, by a worker, of paper anti-contamination
overalls to wipe up a nonradioactive waste spill on the AOG cooler, The worker was
counseled as to the need to minimize the generation of waste, and the first-line supervisor
was informed of the need to anticipate a spill of this type and to provide for appropriate
means to clean it up should one occur. Generally, the inspectors found that the
observation team members were providiag effective coaching to the workers and first-line
supervisors for the deficiencies observed.

The inspectors also reviewed the reports which documented the results of the ten
observation team tovrs conducted between September 23, 1991, and October 29, 1991,
Wiile there vas some assessment of performance, the inspectors found these reports 1o
be more of a description of the activities observed than an assessment of worker and first-
line supervisor actions. There was little documentation of coaching provided and worker
reactions, In those cases where the coaching was documented, the inspectors noted that
the indiv.dual who was coaching the worker was generally not specified (i.e., the
observation team member or the first-line supervisor after receiving comments from an
ohservation team member), The inspectors felt that better documentation of these
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interactions would provide the licensee with more useful information to assess the
effectiveness of the observation team process. The observation team coord.nator
acknowledged the inspectors’ comments and indicated that the observation tour
management team members would be informed.

The inspectors concluded that the initial observation team efforts were generaily good but
that it was too early to determine their overall effectiveness. Effectiveness will be
assessed as the process develops, i.e., as observers gain more experience and s working
level personnel begin to accept their presence as routine, The documentation of
observation tour results could be improved. This was acknowledged by the licensee.

7.2 Application of Root Cause Standard

The inspector assessed tue licensee's implementation of the root cause standard as it
related to the troubleshooting and resolution of problems associated with the reactor-
building-to-torus vacuum breaker valves. Several deviation reports were written
addressing each time either of the vacuum breaker valves (V-26-17 and 18) did not meet
a surveillance test acceptance criterion or a discrepancy in performance was noted. The
deviation reports were assigned a category C root cause analysis level based on medium
risk and medium or low uncertainty level.

The inspector reviewed the categorization of root cause analysis level against the
licensee's root cause standard. The root cause standard provides guidance on how to
determine the needed level of root cause analysis based on perceived risk and uncertainty,
Application of the guidance is somewhat subjective, based on individual interpretation ~~d
information available to the root cause assignment group at the time of assignment.

While the inspector concluded that the licensee had been using a detailed process of
elimination to determine the root cause of the valve failures, it was not evident that the
00t cause standard provides any means of re-evaluating the root cause analysis category
to determine if an upgraded level of root cause analysis might promote a ‘uicker solution
to a developing problem,

Currently, a need to modify the level of root cause analysis would have to be vrought out
by the individual/group to whom the initial root cause analysis effort is assigned. The
licensee acknowledged the inspectors comments and stated that they would assess whether
a formal means of incorporating this type of feedback mechanism could be adopted.

8.0  INSPECTION HOURS SUMMARY
The inspection consisted of normal, backshift and deep backshift inspection; 54 of the

direct inspection hours were performed during backshift periods, and 18 of the hours
were deep backshift hours.



9.0 EXIT MEETINGS (40500,71707)

9.1  Preliminary Inspection Findings

A verca summary of preliminary findings was i © 7idud to the senior licensee
\anagement on Noveiaber 19, 1991, Duriug the inspectivi , licensee managemeit was
roriodically notified verbally of the preliminary findings by 2 resident inspectors. No
written inspection material was provided to the licensee during the inspection, No
proprietary information is incluied in this report.

9.2 Attendance at Management Meetings Conducted by Other NRC Inspect ors

The resident inspectors attended exit meetings for other inspections conducted as follows:

October 23 and 24, 1991 Report No, 50-219/91-30
October 28, 1991 Report No. 50-219/91-81
November 8, 1991 Report Neo. 50-219/91-34

At these meetings the lead inspector discussed preliminary findings with senior SPUN
management,

The resident inspectors also conduct. ! an additional exit meeting on Ocwober 17, 1991, w
discuss the findings of a special inspection related to a September 25, 1991, incident
related to degraded condition on the isolation condenser line break sensor instruraentation
(Report No, 50-2 /91-32),



