


Plant Operation

The operator responses to adverse plant conditions were good as evidenced by
the loss of suction to the RHR pump where prompt operator action prevented
possible damage to the pump. The operator's response to the safety injection
was prompt and correct in accordance with emergency procedures. The
housekeeping of the auxiliary building has slipped due to the lack of
resources during the forced outage. More management attention needs to be
applied to housekeeping in contaminated sreas. More management attention
thraugh increasea surveillance, documentation and .ant tours shoula be
considered during infrequent evulutions such as Spent Fuel Pool (SFP) filling.
The chemistry department did not have a trending prugram for SFP boron
concentration which permitted a slow dilution to go uncorrected over a month,

Surveillance

The surveillances were monitored by plant management. Communication,
coordination and test control were evident during the Unit 1 startup
surveillance activities. The conflicts which occurred during the 1B EDG
24 hour enduraince test 15.6.43 were discussed and resolved appropriately.

Maintenance

Management attention to ensure proper prioritization and scope of work was
evidenced by the formation of the Error Free Start-un Team. The team reviewed
outstanding work requests to ensure that all safety related and important to
safety work would be performed priur to plant startup. Maragement involvement
with the diesel generator work was good. Good coordination and communication
between departments was observed; planning and scheduling of diesel generator
work was effective during the outages. The resident inspector staff was kept
well informed of the status of maintenance evolutions.

The licensee's use of PRA is limited and not being used in as many
applications as it could be. Additi.nal management attention is needed to
ensure the availability of spare parts. Although improvements have been sean
in work documentaticn, some minor concerns are still noted.

Engineering and Technical Support

Engineering support for all departments continues to be good as evidenced by
startup testing, maintenance support and root cause investigations. Technical
management involvement with daily activities was strong. Implementation of
system engineer procedures demonstrates the licensse commitment to improve
engineering support.

SAQV

The licensee's root cause analysis for the inverter failures that resulted in
two plant events was thorough, but due to the intermittent nature of the
problem, inconclusive. They are continuing to monitor the inverters. Senior
management communication to the staff was evidenced by the State of the
Station Address, which provided management expectations for future performance,

L e -



e - W— e e e e e B b e R IR TRR—,—=

DETAILS

Persons Contacted

Joyce, Station Manager

Rieck, Superintendent, Technical

Kurth, Superintendent, Production

Budowle, Onsite Nuclear Safety

Broccolo, Director, Services

Karjala, Director, Performance Improvement
Stone, Assistant to Technical Superintendent
LeBlond, Assistant Superintendent, Operations
Johnson, Assistant Superintendent, Maintienance
LaFontaine, Assistant Superintendent, Work Planning
Wozniak, Project Manager, ENC

Bump, Nuclear Quality Programs Supervisor
wWhittier, Nuclear Quality Programs

Schultz, Quality Control Supervisor
Chrzanowski, Regulatory Assurance Supervisor
T'Niemi, Technical Staff Supervisor

*#K. Dickerson, Regulatory Assurance

#M. Krysiak, Mechanical Maintenance

#T. Van DeVoot, Maintenance Staff

#L. Montes, Diesel Improvement Team Leader
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NRC Personnel

*#A. M. Bongiovanni, Resident Inspector
#H. A. Walker, Reactor Inspector

# Indicates persons present at the maintenance overview exit interview
on April 19, 1991.

* Indicates persons present at the exit interview on May 30, 1991,

The inspectors also contacted other licensee personnel including members
of the operating, maintenance, security, and engineering staff.

Licensee Actions on Previous Inspection Findings (92701, 92702)

Violations

(Closed) Violation (295/86026-01B); A number of work packages did not
contain "sign offs" for some steps indicating that the steps had been
completed. The inspector reviewed licensee actions taken to correct this
problem including those described in the response letter dated

March 20, 1987. During the inspection, the inspector reviewed 17 nuclear
work request packages and all completed steps were appropriately signed.
This item is clused.
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(Closed) Violation (295/86026-02B); An emergency diesel generator (EDG)
was released for testing without verification that inspection was
completed and acceptable. The inspector reviewed licensee actions taken
to correct this problem including those described in the response letter
dated March 20, 1987, Prior to the maintenance test run of EDG 1A, the
inspector reviewed 17 nuclear work request packages. A}l work requests
h:d the required cignatures and evidence of verifications. This item is
closed,

Open Items

(Open) Open Item (295/91002-01;304/91002-02): Review of the licensee's
self assessment of their Type C leak rate testing program. As discussed
in inspection report (295/91004,304/91004), the evaluations for testing
requirements have been completed and five additional penetrations were
identified. This item remains open pending the completion of the Type C
testing to be performed during the next refueling outages.

(Closed) Open Items (304/90026-03 (DRP); Root cause of reactor trip
breaker trip during surveillance. The root cause for the trip was
attributed to poor guidance on racking in breakers. The associated
corrective actions are addressed in Ler 304/90014. This item is
considered closed.

No violations or deviations were identified.

Summary of Operations

Unit 1

The unit entered this inspection report period in cold shutdown in an
extended forced outage due to the Unit 2 System Auxiliary Transformer
(SAT) failure. During the outage, the licensee completed maintenance on
the emergency diesel generators, verification of the local leak rate
testing program anc testing of the fire protection system. On April 23,
the licensee inadvertently induced a blackout signal while performing an
out of service on the Unit 1 SAT. The blackout signal and subsequent ESF
actuation signal caused actuation of the following equipment: 1B service
water pump, 0D component cooling water pump, 1A auxiliary feedwater pump
and two reactor containment fan coolers. The affected service buses were
re-energized and the systems were realigned. On May 12, a safety
injection from hi steam flow/low low Tave occurred when the 112 instrument
inverter failed. Prior to the event, the low low Tave bistables were
tripped to support the calibration of the RTDs which were in progress.
The licensee estimated that 2000 gallons of borated water was injected
into the reactor coolant system from the charging pumps. On May 13 at
approximately 1:15 p.m., the unit was made critical and on May 14 at
9:15, the unit was synchronized to the grid. The unit operated routinely
at power levels up to 100% power for the remainder of the period.









operating licensed shift supervisor verified the SFP level at the
south end of the pool and had no concerns. However, the pool was
overflowing at the northeast corner which was the low point for the
pool and was not observed. The ABEDT overflowed between 500 and
1000 gallons and as a result, bedplate drains in the Unit 1 and 2
containment spray pump rooms and the Unit 1 safety injection pump
rooms backed up and contaminated the rooms. The areas outside of
these rooms and the level below were also contaminated. The areas
were immediately roped off and decontaminated.

The resident inspector had the following concerns: the weekly SFP
samples are not trended by chemistry or operations, the hose was
left in the pool, the SFP had to overflow during the period the hose
was left in the pool for the SFP boreon dilution to occur, the SFP
feed and bleed procedure was inadequate and the low point of the SFP
was not known by the operators. Also, the log entry was deficient,
in that, the areas of the spill were not logged nor was there a
later entry in the log stating the ABEDT overflow had stopped and
confirmed to be from the SFP overflow. The licensee is periormipa .
Human Performance Enhancement Report for this incident. This issue
is considered an Open Item (295/91010-01) pending review of the
corrective actions.

Inadvertent star* of an Auxiliary Feedwater (AFW) Pump Lube Qi1 Pump

On April 17, 1991, a partial clear of the 2A AFW pump system was
conducted to support a maintenance test. The test was completed and
durirg the system realignment, the 2A AFW pump lube oil pump breaker
was left in the closed position, instead of opened as required by
General Operating Procedure (GOP) 4. During subsequent electrica)
maintenance, the 2A AFW pump lube oil pump was started inadvertently.
The cause of the event was that the out of service did not describe
the correct position of the breaker after the test. Also, the GOP
was deficient, in that, although required for other equipment, a
caution tag was not required to be placed on the breaker to
designate the breaker posicion while in cold shutdown. The GOP will
be revised to require a caution tag indicating an open position for
lube oil pump breaker.

Temporary Loss of Core Cooling - Unit 1

On April 21, 1991, a momentary loss of voltage from AC instrument
inverter 111 caused many bistables to trip and immediately reset.
The power disruption caused the residual heat removal (RHR) loop
suction valve, 1 MOV RHB702 to close. The 1A RHR pump was running
at the time of the event in the cold shutdown mode of operation.

The operator immediately secured the pump before the valve closed
and suction was lost to the pump. This prompt action prevented
potential damage tc the pump. In accordance with Abnormal Operating
Procedure (AOP) 6.3 loss of RHR and AOP 8.1 loss of instrument bus,
the operator stroked the valve open after the valve had closed. The
RHR pump was restarted and core coeling re-established four minutes
later. No reacter core temperature increase was observed on the



core thermocouples since the unit had been in cold shutdown for
approximately 140 days. Trouble shooting of the inverter to
identify the root cause of the voltage upset was performed. No
component internal to the inverter was found to be defective or
degraded. The root cause investigation was inconclusive; however,
it appears that a fault on the load side of the inverter caused the
Inss of output power.

ESF Actuation Caused by Inadvertent Blackout Signal

On April 23, 1991, the licensee inadvertently induced a blackout
signal while performing an out of service on the Unit 1 system
auxiliary transformer (SAT). At the time of the event, the licensee
was attempting to backfeed power to Unit 1 from the Unit 2 SAT per
procedure which resulted in de-energizing nenessentiai service
busses 143 and 144, The blackout signal and subsequent ESF
actuation signal caused the following equipment to actuate: 1B
service water pump, 0D component cooling water pump, 10 and 1E
reactor containment fan coolers, service water isolation to the
turbine building, and opened the steam supply valve to the 1A
auxiliary feedwater (AFW) pump. The essential service buses were
being fed by the Unit 2 SAT and remained energized during the event.
The non essential service busses were re-energized and the equipment
was realigned. Later, while proceeding with the out of service
sequence, the non essential service busses 144 and 145 were
de-energized per procedure which caused a 2/4 RCP service bi's
undervoltage condition resulting in the 1A AFW pump steam supply
valve cpening. During both evolutions, the vital busses remained
energized and the diesel generators were not called on to start.

The root cause appeared to be procedural deficiencies The logic
sequence error in the new backfeed procedure was not 1dentified
during the extensive technical and onsite review of the procedure.
Prior to returning the electrical lineup to normal, the licensee
corrected the procedure and verified the steps on the simulator. No
further problems were observed.

S1 from Hi Steam Flow and Low Low Tave signal

On May 10, 1991, with Unit 1 in hot shutdown at normal operating
pressure and temperature, a spurious safety injection (S1) occurred
due to the failure of instrument inverter 112. At the time of the
event, the instrument ma;ntenance personnel were performing RTD
cross-calibration testing which required the average reactor coolant
temperature (Tave) lo-lo bistables to be tripped per instructions,
IMP-RC~5. At 12:20 a.m., the instrument inverter 112 tripped which
caused the Hi-Steam Flow bistables to trip. With the lo-lo Tave
bistables previously tripped for cross-caiibration testing, the
tripping of the Hi~Steam Flow bistables established the 2 of 4
coincidence necessary to actuate safety injection and steam line
isolation. The operators entered the appropriate Emergency
Moerating Procedure (EOP) and the SI was terminated at 12:28 a.m.



The reactor coolant system pressure peaked at approximately

2400 psig. During the event the automatic feature of the
pressurizer power operated relief valves (PORVs) were lost and Hi
Head SI flow was unable to be verified via individual flow
indicators for each cold leg injection. The inspectors assessed
the licensee's activities that pertained to the failed inverter 112,
the loss of the auto feature of both PORVs and the unability to use
main control board (MCB) indication for Hi-Head SI flow.

The licensee's troubleshooting could not clearly establish the
failure mode of Inverter 112. The licensee hypothesized that due to
a voltage transient on the 480 AC source for Inverter 112, the AC
input breaker on Inverter 112 tripped, due to overvoltage. By
design, the backup 125 DC source should then power Inverter 112 to
supply regulated 120 AC power to Instrument Bus 112. A review of
the Sequential Events Recorder (SER) determined that at
12:20.10.134 a.m., several S| bistables tripped and cleared
approximately 0.3 seconds later. Then approximately 0.2 seconds
later, the SI bistables tripped again with the failure of

Inverter 112. Wwhen Inverter 112 intermittently failed at
12:20.10.134 a.m., the pre-charge capacitors in Inverter 112
discharged. The intermittent failure was caused by oxidation on
either or both the DC disconnect breaker on Inverter 112 or the D(
feeder breaker on DC Bus 111 to Inverter 112. In about 0.3 seconds
the oxidation vaporized off the breaker contacts and full current
flow through the breakers was available. However, due to the
discharge of the pre-charge capacitors, the current draw to
re-charge the capacitors was large enough to cause the DC feeder
breakar to trip on overcurrent on DC Bus 111 causing permanent loss
cf Inverter 112.

During subsequent troubleshooting, the licensee did identify a
degraded silicon control rectifier (SCR). However, the degraded SCR
was determined not to be the cause of the DC feeder breaker trip,
since two 100 amp fuses in the SCR circuit would have blown prior to
tha DC feeder breaker tripping. The licensee inspected the DC
feeder breaker, AC input breaker and the DC disconnect breaker and
did not identify any significant anomalies. However, if oxidation
on breaker contacts was the cause of the Inverter 112 failure, the
oxidation would have vaporized during the excessive current draw.
The licensee replaced the DC feeder breaker and the AC Input
breaker. Huwever, since a spare breaker was not available for the
DC disconnect breaker, the licensee burnished and cleaned the
contacts and re-installed the breaker. Since, the failure mode of
Inverter 112 could not be clearly established, the licensee
connected instruments to Inverter 112 to monitor performance. A
similar intermittent loss of Inverter 111 had occurred several weeks
earlier but did not result ir a total loss of Inverter 111. The
causes for the intermittent losses of the inverter 111 and 112 are
considered an Open Item (295/91010-02) pending further re-‘iew by the
licensee and the NRC.
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The licensee reviewed the control circuits for the pressurizer PORVs
a determined that the auto-feature for both PORVs was lost with the
loss of Instrument Bus 112. When the Master Pressure Controller
(MPC) was in the automatic mode, the control power source for the
MPC was Inverter 112. The PORVs were still operable in the manual
mode which the operators used to reduce RCS pressure. The
inspectors reviewed abnormal procedure, AOP-8.1, "Loss of Instrument
Bus" and determined that the procedure did not identify the loss of
the auto feature of both PORVs if Instrument Bus 112 was lost. The
procedure also did not clearly identify that other Instrument Bus
losses such as; 111, 113 and 114 would also result in a loss of the
auto feature of a PORV due to loss of a pressurizer pressure channel
that was used as a input signal to the PORV auto control circuit.
The lack of procedure AOP-B.1 to clearly identify the loss of a
PORV(s) due to various losses of Instrument Busses is considered an
Open Item (295/91010-03) pending further NRC review of the licensee's
actions related to Bulletin 79-27, "Loss of Non-Class 1E
Instrumentation and Control Power System Bus During Operation."

The inspectors determined that two of the four Hi Head SI flow
indicators on the Main Cuntrol Buard (MCB) were out of service for a
temporary alteration (FI-926) and a ruptured bellows (FI-925).
FI1-925 would not have been available even without a ruptured bellows
since the instrument was normall, supplied by Instrument Bus 112.
The licensee estimates that during the event, Hi Head SI flow was
approximately 160 gpm or 40 gpm in each leg. The MCB indicators for
Hi Head SI flow had a non-linear range of 0-400 gpm. ODue to the low
flow of 40 gpm, the operators had indication near O gpm since the
bottom 1/4" of the indicator scale represented 0-100 gpm flow. The
operators did have available total Hi Head SI flow from FI-934. The
licensee determined that the EOP did not identify by eguipment
identification number, the indicators for the operators to use when
the EOP required verification of 51 flow. This 1s considered an
Open Item (295/91010-04(DPP) pending review of corrective actions.

Assessment of Startup of Unit 1

The resident staff conducted a comprehensive overview of Unit 1
startup, which included observation and review of the following:

the startup packages for completeness; all mode changes from cold
shutdown to power operations; diesel generators 24-hour endurance
run and bus drop tests; safety injection signal and a dead bus
diesel start and bus loading; loss of offsite power and diesel start
test. The residents also observed other periodic tests. Good test
coordination was provided by Technical Staff Engineers. Senior
operations management were present during various phases of the
tests.

On May 13 and May 14, 1991, the resident inspectors observed the
Control Room (CR) demeanor and operating crew's performance during
the approach to criticality, the synchronization to the grid and
power asca2nsion to 30%. The unit was placed on-line in a smooth
orchestrated manner. The CR was maintained quiet and orderly during
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these evolutions. During this time, the operating crew showed
professionalism, team work, and very good communication., This is a
noticeable improvement in the CR demeanor, crew team work and
communication observed during prior stari-ups.

Current Material Condition (71707)

The inspectors performed general plant as well as selected system
and component walkdowns to assess the general and specific material
condition of the plant, to verify that Nuclear Work Requests (NWRs)
had been initiated for identified equipment problems, and to
evaluate housekeeping. Walkdowns included an assessment of the
buildings, components, and systems for proper identification and
tagging, accessibility, fire and security door integrity,
scaffolding, radiological controls, and any unusual conditions.
Unusual conditions included but were not limited to water, o0il, or
other liquids on the floor or equipment; indications of leakage
through ceiling, walls or floors; loose insulation; corresion;
excessive noise; unusual temperatures; and abnormal ventilation and
lighting.

Radiological Controls (71707)

The inspectors verified that personnel were following health physics
procedures for dosimetry, protective clothing, frisking, pusting,
etc., and randomly examined radiation protection instrumentation for
use, operability, and calibration.

Security (81064)

Each week during activities or tours, the inspector monitored the
licensee's security program to ensure that observed actions were
implemented in accordance with the approved security plan. The
inspector noted that persons within the protected area displayed
proper photo-identification badges and those individuals requiring
escorts were properly escorted. The inspector also verified that
checked vital areas were locked and alarmed. Additicnally, the
inspector also verified that observed personnel and packages
entering the protected area were searched by appropriate equipment
or by hand.

Assessment of Plant Operations

The operator responses to adverse plant conditions were good as
evidenced by the lous of suction to the RHR pump where prompt
operator action prevented possible damage to the pump. The
operator's response to the safety injection was prompt and correct
in accordance with emergency procedures. The housekeeping of the
auxiliary building has slipped due to the lack of resources during
the forced outage. More management attention needs to be applied to
housekeeping in contaminated areas. More management attention
through increased surveillance, documentation and plant tours should
be considered during infrequent evolutions such as Spent Fuel Pool
{SFP) filling. The chemistry department did not have a trending
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Probabilistic Risk Assessment for Outage Work

A Probabilistic Risk Assessment (PRA) technigue is being developed to
be used for work prioritizations. The licensee's corporate PRA

group was involved in a computer weighted prioritizati . model based
on system importance for outage work. Some changes were made to

work scheduling based on the group's input. The licensee is
continuing to evaluate methods for implementing PRA in work
scheduling.

b. Assessment of Maintenance

Management attention to ensure proper prioritization and scope of
work was evidenced by the formation of the Error Free Start-up
Team. The team reviewed outstanding work requests to ensure that
all safety related and important to safety work would be performed
prior to plant startup. Management involvement with the diesel
generator work was good. Good coordination and communication
between departments was observed. The planning and scheduling of
diesel generator work was effective during "he outages. The
resident inspector staff was kept well inf. -ed of the status of
maintenance evolutions.

The licensee's use of PRA is limited and not being used in as many
applications as it could be. Additional managemeni attention is
needed to ensure the availability of spare parts. Although
improvements have been seen in work documentation, some minor
concerns are still noted,

No violations of deviations were identified.

Emergency Diesel Generator Program

The Zion Diesel Improvement Project (ZDIP) is a permanent task force of
selected personnel focused on improving EDG reliability in both the near
and long term. The group has a specific structure and is staffed by
position and name. The structure is appropriate to the project's goal
although some of the support staff encountered minor conflicts between
ZDIP priorities and those of their assigned supervisor. The inspectors
attended the 10:30 a.m. regular status meeting and noted that the
priorities were clear, responsibilities for tasks were communicated and
that the project staff understood the importance of the diesel problems.

The EDG maintenance outage. were examined to evaluate how the
deficiencies were identified, what criteria was used t decide whether
jobs should be completed or deferred, and what was the level of planning
and scheduling involvement. Deficiencies were identified by
multi-disciplined walkdown tcams while the engines were running; the
inspector reviewed the original deficiency lists and noted that they were
comprehensive., General criteria used for job selection included whether
or not the deficiency could impact operation or reliability,
consideration was given to the amount of improvement compared to the
level of effort, and whether the complexity of the task could result in
creating new problems. Cetailed planning and scheduling was evidenced by
the on-time complietion of the EDG outages.
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Observation of Mainlenance Activities

The inspector selected EDG 1A maintenance activities for review in order
to evaluate the adeguacy of diesel maintenance The inspector observed
the activities to determine if licensee performance was adequate and in
accordance with required administrative and technical requirements. The
inspector assessed work activities including observation of work in
progress, a review of work packages for work control and planning,
managewent presence and involvement, quality control presence and
involvement, procedure availability, adequacy, and use; personne)
training and qualification, material availability, measuring and test
equipment (M&TE) application and calibration, and post maintenance
testing adequacy including proper acceptance criteria.

Most of the work observed was mechanical work, but some minor electrical
work was also involved. The work was asscciated with portions 17 nuclear
work requests (NWRs). The most significant work was associated with
three NWRs as follows:

» NWR 710710 - Perform 18 month surveillance on EDG 1A.

v NWR 211382 - Repair water leaks to 7 left and 8 left cylinder heads
and replace or repair as necessary.

. NWR 290219 - Investigate and repair speed droop problem on governor.

No significant problems were noted; however, minor concerns were
identified with the documentation of work performed and the availability
of spare parts. Observations made during the inspection were as
follows:

2 NWR 210710 - During step E4 of the surveillance test, the fuel
injectors were tested for opening pressure. The EDG 1A 7L injector
nozzle was incorrectly documented on the recorded data sheet as
having passed a test when it actually failed. The licensee found
the error and the injector was repaired and passed the required
test. In addition, there were several instances on the data sheet
where the data were written over.

i NWR 211382 - Undocumented work activities took place after work was
signed as completed. Cylinder heads were removed and tested for
cracks. A crack was found in the 7 L head, which was repliaced; the
8 L head was cleaned and re-installed.

One stud on cylinder 8 left was re-removed but the signatures on the
work package data sheet were not updated. The documented signatures
were for work that had been previously completed including bolt
torque requirements. The stud was reinstalled and appropriately
torqued. There were no apparent hardware related prob.ems.

The QC inspector signed on the original installation of head 8 left,
but there was no evidence of QC invoivement in the re-installation,
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Head B8 left had to be removed to allow grinding of head 7 left., The
re-installation work included the torque testing of all head bolts
and two studs. The work activities were documented in the daily
work log but the signed step was not changed.

. NWR 290219 - Post maintenance testing of EDG 1A indicated ‘hat the
governor was not properly working. The licensee determined that the
governor was defective. The governor was veplaced and adjucted.

The diesel system engineer was actively involved in the
troubleshooting and repair of the governor.

As noted above, on at least two occasions, rework was performed after
procedure steps had been signed. Although the rework appeared to be
adequately performed, the signed steps were not re-signed or noted as
reworked. This was considered a weakness in the inspection program and
the credibility of the documerted work activities.

In some cases, maintenance work activities were delayed because replacement
parts not available. A number of diesel parts were obtained from other of
the licensee's plants. Safety significant work was not delayed because

of a shortage of parts.

The inspector concluded that the maintenance and surveillance activities
associated with EDC 1A, in the areas inspected, were adequate and
accomplished by truined and skilled maintenance personnel. The work
procedures and instructions were adequate and available at the work
location. The new procedures developed for diesel maintenance were very
good and contained many illustrations and drawings to assist in the work.
No significant problems were noted during the inspection; however, the
documentation of work performed and the availability of spare parts was of
minor concern.

Summary of EDG Maintenance Performed

The Zion Diesel Improvement Project appears to be an effective approach
to resolution of the station's EDG reliability problems. The group is
well-organized, staffed, and supported by station management. EDG
maintenance and testing were adequately performed with only minor
documentation problems noted during the inspection.

The license amendment for EDG technical specification changes was submitted
by the licensee on March 28, 1991. The changes are as follows: the
allowable outage time for each diesel was reduced to three days regardless
of the number of valid failures the EDGs experienced (the 0 EDG is allowed
a seven day outage if one unit is in mode 5 or 6); the surveillance
frequency would be more consistent with Generic Letter No. 84-15, and
would require increased testing frequency only on diesels experiencing
failures and the requirement for testing EDGs when an emergency core
cooling system is inoperable was deleted.

No viclations or deviations were identified.
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Main Steam lsola, o Valves Solenoid Valves Lifetime (MSIV Sv)

On May 15, 1991, the technical staff informed the resident staff that
while reviewing the environmenta) qualification (EQ) binders for main
steam system, a question was raised as to the lifetime of the main
steam isolation valve solenoid valves (MSIV SV). The evaluation
determined that the "0" rings had a service life of five years and
the valves had an energized service VYife of 77.6 weeks, The licensee
determined that these are the only solenyid velves affected at the
station. The solenoid valves are made by Chicago Fluid Power, Mode)
No. NSV1-16-C-XP. They are unigque to the MSIVs and they have not
been installed in other Zion's applications., The MSIV SVs are
normally de-energized except during hot shutdown conditions or when
called upon to close by a safeguard signal. The licensee evaluated
the possible tota)l time that these valves could have been energized
since their installation in 1986 and has detemined that aprroximately
one~half of the service life has been used.

The technical staff performed an engineering evaluation and determined
that based on the service 1ife, the MSIV SVs were operable. The
licensee has initiated corrective actions to ensure the operability
of the solenoid valves. The procedures which required the

MSIV SVs to be de-energized within 24 hours after the ma‘n steam
isolation valves closure will be revised to require de-energizing
MSIV SVs one hour after the closure of the MSIVs. Also, the licensee
intends to replace all the MSIV SVs during the next refueling outages
to re~establish a baseline of energization time. This is considered
Open Item (295/91010-06 (DRP); 304/91010-01(DRP)) pending replacement
of the main steam isolation valves solenoid valves.

System Engineer's Syctem Walkdowns

To improve the engineering support to the station, the licensee
implemented ZAP 10-53-3, Zion Station Technical Staff System Engineer,
which describes the responsibilities and duties of a system engineer.
The Zion station personnel played a key role in the development of

the corporate procedure.

The procedure requires the engineer to perform a detailed walkaoown of
the assigned system on a quarterly basis in addition to keeping
informed of the daily activities on the system. A checklist is
provided in the procedure to direct the engineer on the key items

such as documentation re.iew, such as open work requests, operating
logs recent surveillances and temporary alterations on the system:
general material conditions such as abnormal temperature, leakage,
demaged or missing tags, loose o missing components, and obstructions
hampering equipment access; and component characteristics such as
abnormal parameters, evidence of inadequate lubrication, and condition
of valves, motors, electrical and other equipment. Prior to the
walkdown, the engineer is required to solicit and discuss any concerns
that the operating department may have regarding daily operation of
the equipment.
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During this inspection period, the inspector accompanied the system
engineer and supervisors on the residual heat removal (RHR) system
walkdown. In general, the checklist was an effective tool for the
engineer. The engineer identified conditions which needed attention
such as leaks, missing tags, and equipment discrepancies and wrote
laundry tags tor these items. Pre-hung laundry tags were tracked to
ensure that a work request esisteu to correct the previously
fdentified discrepancies., The following items were identified: the
appearance of carbon-steel degradation, insulation missing un service
water lines, boric acid deposits on equipment, tools and ladders

left in the rooms, and missing handwheels on small valves. Discussions

with the engineer indicated that work requests and material condition
cards were written to correct the discrepancies found. The system
walkdown appears to be an effective mechanism to increase the
engineers knowledge, expertise and involvement with the perfarmance
of the system,

Unit 1 Refueling Water Storage Tank (RWST) Leak

During this inspection period, the . icensee identified leaks of
approximately 1 gpm through three bullseye from the RWST channel
welds. The licensee pressurized the RWST chennels through the
Teak=off 1ines and a inspected the chanrels using a mini=sub. No
‘2akage was identified; however, the desired pressirization of the
channels could not be achieved since the leak off (ines appecr to be
vented. The RWST will be drained and the welds inspected during the
next refueling outage.

Centrifugal Charging Pum: 01) Cooler Cooling Water Supply

PRA studies indicate tha. « s.ynificant portion of Zion Station's
core damage frequency 1s attributed to Reactor Cc.lant Pump (RCP) seal
failure. Haintaining seal injection flow, supplied by the
centrifugal charging pumps (CCPs), 1s vita)l to the continued proper
operation or the RCP seals. Protecting the operability of the CCPs
thus gains increasnad significance. Although there s redundancy in
the shared operation of the Component Ccoling Water (CCW) system,
which provides couling water to the CCP of) coolers, a loss of CCW
would jeopardize the RCP seals. To ensure a supply of water to the
CCP o1) coolewrs, the 1icensee committed to provide tools, fittings,
hoses, ard instructions in a location near to the CCPs to allow
1ining up the fire proteztion system to the CCP o1l coolers. The
licensee alsu committed to include instructions for the use of the
fire protection system to supply CCP o1l cooler water in the
procedures covering the loss of CCW. The inspector verified the
location of the equipment and instructions, reviewed the procedures,
and walked through the process to ensure that the evolution could be
accomplished in & short period of time. No problems were identified
and the inspector has no further questions on this matter.
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b. Assessment of Engineering and Technical Support

The engineering support for all departments continues to be good as
evidenced by startup testing, maintenance support and root cause
investigations. Technical management involvement with daily
activities was strong. Implementation of system engineer procedures
demonstrates the licensee commitment to improve engineering support,

No violations or deviations were identified.

Sufety Assessment and Quality Verification

The effectiveness of management controls, verification and oversite
activities in the conduct of jobs observed during this inspection were
evaluated. Management and supervisory meetings involving plant status
were attended to observe the coordination between depar-tments. The
results of licensee corrective action programs were routinely monitored by
attendance at meetings, di.cussion with the plant staff, review of
deviation reports, and root cause evaluation reports.

a.  SAQV Related Events
State of the Station Address (Second Quarter)

On April 11, 1991, the licensee conducted a State of the Station
Address for all station personnel. The purposes of the address were
as follows: Improve station communication, provide a station overview
from senior management perspactive, provide pride in their
accomplishments, update the plant staff on the current outage
situation, have the staff prepare for the upcoming INPO evaluation,
and re-emphasize the station's top priorities. The production
superintendent reviewed the past major work loads which included dual
unit outages, the station auxiliary transformer (SAT) event and
present outages. He noted the required work on the emergency diesel
enerators (EDGs) and the f_rmation of a dedicated (EDG) work grou,.

he plant manager made the following points: Staff motivation was
kept up in spite of the plant set backs; NRC inspection and
corporate quality assurance assessment personnel noticed an improved
attituve in the Zion Staff; personnel errours are down; the staff
should strive for procedure adherence and muet exercise critical
thinking and develop a questioning attituc: Ve alzo stated that
senfor management would be more accessible anu would be involved in
more activities. The station's top prioriti»s include: improving the
plant and the team; to be removed from the NRC watch list; to
demonstrate a professiona)l service; improve the root cause
investigation process; and stress the importance of a questioning
attitude and critical thinking. This address appears to be an
effective tool by which the senior statiun management communicatas
with the staff, reviews the past station performance, and provide
management expectations for the future performance.
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Review of Open Work Requ~«ts

An independent review ar wvaluation of work requests not scheduled
vor completion during the Unit O, Unit 1 and Unit 2 forced outage was
cunducted by the licensee's work request task force. The team

con isted of senior managers, senior engineers from al) disciplines,
corp. rate personnel and probabilistic risk assessment and reliability
cente red maintenance experienced personnel. The goal of the team was
te review the deferred work to determine if deferra)l would pose a
significant transient initiator or would decrease accident mitigation.
Work requests which could impact extended power generation were also
to be fdentified by the team. The number of work reguests screened
for Unit 0 and Unit 1 was approximately 2,785, Of these, 35 NWks

were question d by the team due to the lack of descriptive
information and brought to station management's attention for
resolution., The licensee determined that all but two of the NWRs were
pending cancellation, were to be completed during operations or were
scheduled for the next refueling outage. The remaining work two
requests had not t«n scheduled, but due to the team's review, were
completed during the forced outage.

The Unit 2 overview team conducted an independent review and
evaluation of nuclear work requests not scheduled for completion
during the current Unit 2 forced outaye. The team reviewed
approximately 1597 work requests. The team deterwined that deferral
of all but three of work requests reviewed would not have impacted
safe operation of the unit. The three NWRs were not previously
scheduled; however, due to the team's concern, the work was completed.

Technical Specification Amendment Submittal for 1SC

On May 15, 1991, the licensee submitted a technical specification
amendment to reflect the radiation menitoring instrumentation and
surveillances associated with the new technical support center (T5C).
On May 24, 199, the licensee notified the resident staff that the
sta.ion planned to issue an internal TS interpretation to ensure that
the new testing requirements for the monitors were completed since
the TS amendment was not yet approved due to the late submittal. The
staff doetermined that this method was unacceptable since the |icensee
was stil]l obligated to follow the present version of the technical
specification, specifically, testing the old TSC SPING. To resolve
this discrepancy, the licensee performed a temporary alteration to
temporarily rename the new SPING in order to meet the technical
specification requirement until the amendment is approved. The root
cause of this discrepancy was a late submittal from the licensing
group.

Onsite Nuclear Safety (ONS)

The Onsite Nuclear Safety (ONS) group is new at the Zion station.
Presently, the group consists of two individuals with good
operations-related backgrounds. The ONS group routinely performs the
following to detect potential safety concerns: reviews station's
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logs; reviews LER and the adequacy of the root cause evaluation,
attends the daily root cause meetings and participates as a member of
the surveillance committee to reduce missed surveillances. Meetings
attended by an ONS member include  department heads; MOV, guality
council; corporate overview, boarc of director's oversite committee
and lessons learned.

During this SALP period, the ONS group was involved with
fnvestigations relating to the ch leakage from 1 MOV RC 80034,
diesel generator wrinkle belly leakage; diese] generator flame
arrestor prablem; crib house flooding iacident; evaluation of plant
criticalities and power escalation component cooling heat exchanger
task force; a field review of maintenance practices; control room
ventilation degraded system event; and the Unit 2 SAT event. The ONS
reviews the electronic mai) box daily to retrieve and disseminate
Lessons Learned Initial Notifications (LLINs) made by other sites and
to discuss these LLINs at the 8:15 a.m. senfor management meeting.
ONS writes and enters significant Zion events into the LLINs system,
Examples include the SAT trip which caused Unit 2 to have a partial
loss-of-site power; Unit 2 RHR suction valve closure; spent fuel pool
dilution below administrative limits and spent fuel pool overflow;
Unit 2 inadvertent auxiliary feed water pump start; and diese! driven
containment spray pumps improper adjustment.

At lease once a month, ONS members from all sites meet at corporate
and review LLINs to select specific LLINs for all sites to follow=up.
This follow-up 1s accomplished by ontoring the required corrective
action in the nuclear tracking system. Al] the above activities were
attended by ONS to provide CECo an independent safety overview and
recommend actions to be taken on safety issues.

b. Assessment of SAQV

The licensee's root cause analysis for the inverter failures that
resulted in two plant events was thorough, but Aue to the
intermittent nature of the problem, was inconclusive. They are
continuing to monitor the inverters. Senior management communication
to the staff was evidenced by the State of the Station Address, which
provided management expectations for» future performance.

No violations or deviations were identified.

Licensee Event Reports (LERs) Followup (92700)

Through direct observations. discussions with licensee personnel, and
review of records, the following event reports were reviewed to determine
that reportability requirements were fulfilled, immediate corrective
action was accomplished, and corrective action to nrevent recurrence

had been accomplished in accordance with Technical Specifications. The
LERs listed below are considered closed:

23



|
|

. LTS ORI WU, S e PR NIRRT SR TSR . FETEp e e e e

UNIT 1

LER NO, DESCRIPTION

295/90014 N2 System Inoperable with PP wir Compressors Inoperabie

295/91001 Failure to Perform Type C Leak Rate Testing on Two
Penetrations

295/91002 Missed Surveillance for Projected Liquid Release,
Containment Charcoal Filters and E~bar Samples.

295/91003 Failure to Issue a 30-~day Special Report

295/91004 Faiiure to Perform Containment Type C Leak Rate Testing
per TS 4,10.1.A.2.

295791006 Blackout Signal Inadvertently Induced duying the Performance

of the System Auxiliary Transformer Backfeed Procedure

Regarding LER 295/90014, this event was discussed in inspection report
(295/90013(DRP)). The root cause was attributed to procedural deficiency,
in that, the frequency to ensure the nitrogen system operability was
inadeguate. This LER is considered closed.

Regarding LERs 295/91001 and 295/91004, this issue was discussed in
inspection reports 295/91002 and 295/91004. A non-cited licensee
fdentified violation was idertiried for the failure to perform 10CFRS0
Appendix J Type L testing. The inspector noted that in LER 91004, the
corrective actions for penetration P<76 did not specify that a gross

leak rate test would be performed on 1(2) SI8933 prior to leaving every
cold shutdown as was stated in the emergency technical specification and
temporary waiver of compliance submittal., Discus-ions with the regulatory
assurance personnel indicated that the licensee was knowledgeable of

the commitment but failed to include it in the LER submittal. The licensee
has added the requirement for the test to the general surveillance tracking
system. The LERs are considered closed,

Regarding LER 295/91002, the three missed surveillances were discovered by
the licensee during a Nuclear Quali‘'y Programs audit completed in

February 1991. The missed projected liquid release resulted from personnel
error, in that the wrong option on the computer program was selected and
caused a gaseous release calculation for the October 1991 surveillance.

The missed containment charcoal filter surveillance was caused by a
misinterpretation of a 1980 licensee amendment which resulted in the
licensee failing to revise the testing procedure. The third event occurred
in November 1988 involved the failure to perform the E-bar surveillance ir
accordance with procedure. The safety significance of missing these
surveillance is negiigible. The corrective actions included revising
procedures to clarify the testing reguirements. This LER is considered
closed.
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Regarding LER 295/91003, the licensee¢ failed to submit within 30 day a
special report as required by 15 3.21.2.8 when the OA fire pump was not
returned Lo service within 7 days. The root cause was personnel error, (=
that, the system engineer failed to initiate an Onsite Review to review
and submit the special report. A contributing cause was a lack of
administrative mechanism for tracking the issuance of special 15 required
reports,  This LER 1s administrative in nature and is considered closed,

Additionally, it was noted that the parts evaluation for the fire pump
work request was not prioritized properly which caused a delay in ts
return to service. A similar event involving poor parts evaluation
prioritization was discussed previously in inspection report 295/91002.
This 1s considered an Open Item (295/91010-07) pending further observation
of the licensee's parts evaluation prioritization system,

Regarding LER 295/91006, this event is discussed in paragraph 4.¢c. This
LER 1s considered closed.

UNIT 2 ESCRIPTION

304/88016~1L Missed Surveillance While Venting Containment due to
Personne! Error

304/89004- 1L Unmonitored Effluent due to Temporary Blower Installed
on Wrong Unit

304/90007 2A Emergency Diesel Generator (EDG) Auto Start

304/90014 Reactor Trip Breaxer Tripped during Testing.

304/91001 Inoperable Safety Injection Pumps due to Low

Recirculation Flow,

Regarding LERs 304/88016-01 and 304/89004-01, the licensee submitted
supplemental reports to update the corrective actions taken. Adcditional
actions taken include the implementation of the radiation monitor
surveillance procedure and the reorganization of the radiological
protection and chemistry departments which should minimize missed
surveillances on radiation monitors. These supplemental LERs are
considered closed.

Regarding LER 304/90007, when Operating Analysis Division (0AD) was
adjusting a time delay relay, three auxiliary relays were inadvertently
energized which caused an autostart signal to 2A EDG. The cause of the
event was personnel error, in that, the AOD engineer jumpered +125 VDC

to three paralie! wired auxiliary relays instead of the time delay relay.
Contributing rauses included the lack of acequate work instruction and
lack of a precautionary out-of-service for the work being performed. This
LER was discussed with OAD and the operating crews. OAD has implemented a
policy to provide documentation of lifted leads and jumpers which requires
second verification. This LER is also to be covered in cycle training.
This LER is considered closed.

25




11.

12.

13.

Regarding LER 304/90014, this event occurred fn November 20, 1990 and is
discussed in inspection report (304/90026(DRP)). The corrective actions
to prevent reoccurrence included clarifying the procedure and improving
the training mechanism. Full implementation 1s expected by early summer
This LER 1s considered closed.

Regarding LER 304791001, the 2A and 2B safety injection (SI) pumps were
declared inoperable during routine monthly testing and resulted in a Unit

2 shutdown, The licensee performed an extensive investigation to determine
the cause for the restriction in the piping; however, the efforts were
inconclusive. A precursor to this event occurred 1n November, 1990 when
the recirculation flow for the 2A S pump was below the acceptance criteria,
The root cause for the November event has not been determined and is being
followed by Open ltem (304/90026-<04). This LER is considered closed.

No violations or deviations were fdentified.

Open Items

Open Items are matters which have been discussed with the licensee which
will be reviewed further by the inspector and which involve some action on
the part of the NRC or Ticensee or both. Six Open Items disclosed during
this inspection are discussed in paragraphs 4c, 8 and 10.

Unresolved Items

Unresolved items are matters about which more information is required in
order to ascertain whether they are acceptable ftems, items of
noncompliance or deviations. One Unresolved Item disclosed during this
fnspection 1s discussed in paragraph 6.

Management Meetings (30703)

On April 24, 1991, the licensee held a meeting with local officials. The
meeting included a basic introduction to the gion Station operations, a
plant tour and simulator exercise. The introduction and simulator exercise
were attended by a resident inspector.

Zion Review Team Site Visit

On April 30 to May 2, 1991 the Zion Review Team (ZRT) conducted 1ts third
site visit to Zion Statfon. The team examined station performance in the
areas of Uperations, Engineering and Technical Support, Outage Planning,
Outage Administrative controls, Emergency Diesel Generator program,
Probabilistic Risk Assessment use, Master Action Plan Program effectiveness,
Radiation Protection, and Emergency Preparedness. During this visit, the
team was tasked with providing an assessment of Zion's Unit 1 readiness
for restart and power operation. Considering the improvements noticed by
the team, its assessment and the overal)l condition of the piant and
equipment, the team considered the station and Unit 1 ready for restar*
and power operation,
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The IRT concluded that station management and staff shared a clear
understanding of the new directions and priorities. More importantly, a
positive attitude and a clear commitment to improvement is evident at all
levels of station staff. In summary, Zion management has made decisions
and committed resources in ways that can significantly improve plant
performance, The IRT recognized that plans and programs do not in
themselves bring about lastirg improvements. A sustained commitment over
time 1s required to change attitudes, raise expectations, foster new
work habits and create an environment where excellent performance fs the
everyday standard.

No violations or deviations were identified.
Exit Interview (30703)

The inspectors met with licensee representatives (denoted in Paragraph 1)
throughout the inspection period and at the conclusion of the inspection
on May 30, 1991 to summarize the scope and findings of the inspection
activities, The licensee acknowledged the inspeciors' comments, The
inspectors also discussed the 1ikely informational content of the {
inspection report with regard to documents or processes reviewed by the
inspectors during the inspection. The licensee did not identify any such
documents or processes as proprietary.
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