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SUMMARY

Resident inspection, during day and backshift hours, of plant operations,*radiation protection,
surveillance and maintenance, emergency preparedness, security, engineering and technical
support, and safety assessment/quality verification.

Overall, activities were performed safe, and operator performance was good. However, there
were three plant trips, an emergency diesel generator start, a dropped control rod, and three
instances of control rods "stepping-in" inappropriately. Collectively, these indicate a need to
improve the associated procedural and maintenance/surveillance controls.
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OVERVIEW

R. E. Ginna Nuclear Power Plant
Report No. 90-28

ll pl 'p M. Th 'p d d ig d fi i yi
circuit card, to implementing an inadequate maintenance procedure, and to implementing an
inadequate secondary plant start-up procedure. During a plant start-up, RG&E management
appropriately decided to return the plant to hot shutdown to investigate the cause for a dropped
rod. The Instrumentation and Control Department routinely monitored inputs to the Rod Control
System to identify the signals that have caused control rods to automatically "step-in" on several
occasions.

Radi lo ical C ntrol: Since plant startup on December 21, 1990, a slight increase in the "A"
Steam Generator primary-to-secondary leak rate has been observed. Routine sampling,
performed three times per week, indicated that the leak rate changed from the normal 5-10 cubic
centimeters per minute (cc/min) range to 25-40 cc/min (variable).

Main enanc rv ill nce: Extensive actions were taken to prevent a recurrence of disabling of
an Engineered Safeguard Feature (ESF) as a result of implementing an inadequate maintenance
procedure. Also, use of Procedure M-48.14, "Isolation of Bus 14 Undervoltage System for
Maintenance, Troubleshooting, Rework, and Testing," resulted in a reactor trip. Corrective
maintenance on an Auxiliary Feedwater (AFW) pump was conservative and appropriate to
assuring AFW system operability.

~gec trit: Security was active in determining the root cause of why a breaker in a heat-tracing
system was improperly positioned.

Emer enc Pr r ne: The Annual Emergency -Preparedness exercise was conducted on
November 28, 1990.

En ineerin /Technical o: Plant personnel properly identified, reported, and corrected a
procedural deficiency regarding defeating the PORV (Power-Operated Relief Valve) interlock.
Corporate engineering provided good support to identify and correct a design deficiency in the
AMSAC (Anticipated Transient without Scram Mitigating System Actuating Circuitry).
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DETAILS

1.0 PLANT OPERATIONS

1.1 Operational Experiences

The plant was operating at approximately full power at the beginning of the inspection. On
December 11, 1990, a turbine trip caused a reactor trip. The turbine trip was caused by a circuit
card design deficiency in the ATWS Mitigating System Actuation Circuitry (AMSAC) System.
After that problem was corrected, a plant start-up was initiated on December 12, 1990.

While the reactor was at 3% power on December 12, an undervoltage circuit card failed in
Safeguards Bus 14, resulting in an automatic start of the "A" Emergency Diesel Generator,
During maintenance to replace the failed circuit card, the DC circuit breakers for both safeguards
logic trains were opened, by procedure, for approximately 20 minutes. Additionally, during the
maintenance, a reactor trip resulted when Bus 14 was transferred from the normal supply to the
emergency diesel-generator. The cause of the reactor trip was a momentary loss of power to
Instrument Bus 1B (supplied from Bus 14), which supplies power to Intermediate Range Nuclear
Instrument N-36. When the N-36 bistables deenergized, a trip signal was initiated since the
reactor was below 8% power and the intermediate range trips were not blocked. The December
12, 1990 events are reviewed in NRC Special Inspection Report 50-244/90-31.

After briefing NRC Regional Management on the safeguards logic breaker opening event and
completion of short-term corrective actions, the reactor was brought critical on December 20,
1990. The turbine-generator was synchronized to the grid and, while power was being
increased, control rods were observed to "step-in" when directed to "step-out" (see Detail 1.3
for further review of control rods "stepping-in" inappropriately). The problem was corrected
and, during subsequent rod operability testing, Control Rod J-10 dropped from Bank C. The
reactor was then shut down to evaluate rod control system (RCS) reliability.

Following verification of rod control system operability, the reactor was started up on December
21, 1990. While increasing turbine speed for synchronization, the running main feedwater pump
lost suction pressure and tripped due to low seal differential pressure. Operators started the
auxiliary feedwater pumps and reduced reactor power, but the reactor tripped due to low steam
generator level. Plant response was as expected.

The reactor was brought critical again on December 21, 1990. Before a main feedwater pump
was started, a second condensate pump was started. The turbine generator was synchronized to
the grid later that day..Full power was achieved on December 22, 1990, and the plant remained
at approximately full power for the rest of the inspection period.

1.2 Control Room Observations

The inspectors found the R. E. Ginna Nuclear Power Plant to be operated safely and in
conformance with NRC requirements. Control room staffing met requirements and operators
exercised control over access to the control room. Shift supervisors consistently maintained
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authority over activities and provided detailed turnover briefings to relief crews. Operators
adhered to approved procedures and understood the reasons for lighted annunciators. The
inspectors reviewed control room log books to obtain information concerning trends and
activities, and observed recorder traces for abnormalities. During normal work hours and on
backshifts, accessible areas of the plant were toured and plant conditions and activities were
observed with no inadequacies identified. The inspectors verified compliance with plant technical
specifications and audited selected safety-related tagouts.

Among the documents reviewed included Ginna Station Event Reports (A-25.1) 90-107 through
91-1. Each Ginna Station Event Report was reviewed for appropriate corrective action and
application of the appropriate Limiting Conditions for Operation. No inadequacies were
identified.

On December 11, 1990, the plant automatically tripped from approximately 97% power due to
actuation of the ATWS Mitigating System Actuation Circuitry. At the time, the inspectors were
in the control room and observed the immediate response of the operators, who immediately
performed the immediate actions of the appropriate Emergency Operating Procedures. The plant
was expeditiously stabilized with no complications. The inspectors concluded that the operators
professionally responded to the plant trip.

1.3 Rod Control System (RCS)

On December 3 and 28, 1990, when the RCS was in automatic, control rods "stepped-in"
without orders. Operators immediately responded and placed the RCS in manual. To diagnose
the cause, a recorder was installed to monitor the signal inputs to the rod control system. During
the monitoring period, rods did not automatically step in nor were spurious signals observed.
Following the plant start-up on December 20, 1990, with reactor power at about 20%, the
control rods began to "step-in" when directed to "step-out." The rod control system was then
declared inoperable until the problem was evaluated and corrected. This abnormal operation was
attributed to faulty installation of the recorder used for monitoring signals to the RCS. Upon
correcting this condition, the RCS was tested. During this testing, Control Rod J-10 dropped
from Bank C when exercised. The licensee returned the reactor to hot shutdown to evaluate the
cause of the dropped rod. Troubleshooting identified faulty thyristors in the power bridge
circuitry in the rod control system. The defective components were replaced, the system was
successfully tested, and the rods were manipulated without incident throughout the power
escalation on December 22, 1990. On December 28, 1990, rods again "stepped-in" while in
automatic control, and a more detailed evaluation program was developed to monitor rod control
signals. That testing program is presently undergoing multi-disciplinary review prior to
implementation.

To better understand the RCS problems, the corporate and site engineering staffs have contacted
vendor organizations to identify possible courses of action from related industry experiences.
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In reviewing these occurrences, the inspectors examined pertinent control room records and
discussed the impact rod movement had on core physics parameters with control room personnel
and site engineering staff. Based on this review, no 'abnormal axial flux tiltor quadrant power
tilt occurred. Operator response was timely and operators were found to be keenly sensitive to
indications of erratic rod control system operation.

1.4 Main Feedwater Pump Trip

While operators were starting up the plant on December 21, 1990, the running main feedwater
pump tripped, ultimately resulting in a reactor trip on low steam generator level. At the time,

. the reactor was at approximately 16% power and the turbine was latched and rolling to 600 rpm.
One main feedwater pump and one condensate pump were running, feeding the steam generators.
While lining-up the second condensate pump, the hotwell reject valve automatically opened due
to high hotwell level. This caused main feedwater pump suction pressure to decrease; therefore,
operators bypassed the feedwater heaters. That caused feedwater pump suction pressure to
increase; however, the seal pump's discharge pressure did not increase fast enough to keep up
with the pump suction pressure increase. The feedwater pump tripped, as designed, when the
pressure difference between the seal pump discharge and the feedwater pump suction became less
than 15 psi for 5 seconds. Operators immediately started the auxiliary feedwater pumps but were
unable to maintain steam generator level, and the reactor tripped due to low steam generator
level. The plant was appropriately stabilized. For the subsequent start-up, the start-up procedure
was changed and the operators started the second condensate pump prior to starting the main
feedwater pump. No further such problem occurred. The inspectors concluded that operator
response to the event was appropriate and conservative.

2.0 RADIOLOGICALCONTROLS

2.1 Routine Observations

The resident inspectors periodically confirmed that radiation work permits were effectively
implemented, dosimetry was correctly worn in controlled areas and dosimeter readings were
accurately recorded, access to high radiation areas was adequately controlled, and postings and
labeling were in compliance with procedures and regulations. Through observations of ongoing
activities and discussions with plant personnel, the inspectors found that radiological controls
were conscientiously and acceptably implemented.

2.2 Steam Generator Leak Rate

Following resumption ofpower operation on December 22, 1990, routine sampling and analysis
of radioisotopes indicated a slight increase in the primary to secondary leak rate in the "A"Steam
Generator. The analyses, routinely conducted on steam generators samples taken three times

per'eek,showed an increase in the "A" Steam Generator leak rate from a normal 5 to 10 cubic
centimeters per minute (cc/min) to a variable rate in the 25 to 40 cc/min range. No significant
changes were evident for the "B" Steam Generator leak rate. Upon making the determination
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that an increase in leak rate occurred, the Plant Chemistry Department initially increased the
sampling/analysis frequency to daily to better characterize the rate at which the leak rate was
changing. Once it was determined that the leak rate remained below the action level of 50
cc/min, the frequency was returned to the normal routine of three times per week.

The inspector reviewed secondary chemistry data and Health Physics (HP) Procedure 9.0,
"Steam Generator Leakage Monitoring Program," to verify the adequacy of the actions taken.
Specific actions identified in HP-9.0 include increasing the frequency of determining leak rates
based on observed leakage, e.g., <50 cc/min requires a leak rate determination to be made three
times per week, >50 cc/min but <150 cc/min requires a daily determination, >150 cc/min but

. < 260 cc/min requires a determination every eight hours. Ifthe primary to secondary leak rate
exceeds 260 cc/min but <370 cc/min (0.1 gallon per minute), power is to be reduced to 50%
and a plant shutdown is to be considered. Ifthe leak rate exceeds 370 cc/min, the plant is to
be placed in hot shutdown within six hours per Technical Specification 3.1.5.

Additionally, HP-9.0 identifies actions to be taken should Radiation Monitors R-15 and R-15A
on the air ejectors reach their setpoints. The setpoints are set to approximate a 50 cc/min total
(both steam generators) primary to secondary leak rate. Present readings on Radiation Monitors
R-15 and R-15A correlate well to the present leak rate.

Based on this examination of air ejector radiation monitoring instrumentation, review ofprimary
to secondary plant leak rate data, and the adequacy of the steam generator leakage monitoring
program procedure, the inspector concluded that the licensee took appropriate action on the
indicated primary to secondary leak rate.

'.0

MAINTENANCE/SURVEILLANCE

3.1 Corrective Maintenance

3.1.1 Component Cooling Water Check Valve Operability

On December 5, 1990, during a quarterly surveillance test to exercise and verify operability of
check valves, personnel found that Component Cooling Water Check Valve 743 failed to meet
established acceptance criteria for back-leakage. The affected containment penetration was
isolated, as required by Technical Specification 3.6.3.1, by closing the appropriate manual
isolation valve. After maintenance on the valve, it still failed the back-leakage test. Spare
valves in stock were bench tested; all failed acceptance criteria. Management decided to replace
the check valve with the stock valve showing the least leakage. The valve was replaced and back
leakage was measured. Plant management authorized the valve for interim use and declared the
valve operable after a safety evaluation was performed and was reviewed and approved by the
Plant Operation Review Committee. The safety evaluation indicated that total leakage from
containment including the leakage from Check Valve 743 is 9314 cc/min, which is 41.4% of the
total leakage limitof 22,471 cc/min allowed by 10 CFR 50 Appendix J. Therefore, the valve
is operable and no unreviewed safety question exists in this case. Additionally, an Engineering
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Work Request was written to modify the system by replacing the valve with another design.
That is expected to occur before the end of the 1992 refueling outage, at which time the interim
use authorization for Check Valve 743 expires.

The inspectors reviewed the leakage data and concluded that actions taken were appropriate to
return the system to an operable status. The safety evaluation was completed as required and
provided a sound justification.

3.1.2 Motor-driven AuxiliaryFeedwater Pump OperabBity

.Following the December 11, 1990 plant trip, the "A"Motor-Driven AuxiliaryFeedwater Pump
(MDAFWP-A) was found to be running potentially deadheaded when the AFW pumps were
temporarily cross-tied. Initially, steam was seen coming from the pump's seal area, and
personnel immediately stopped the pump. Subsequently, MDAFWP-Awas run with no problem.
When its surveillance was then performed, MDAFWP-Afailed to meet the acceptance criterion
for discharge pressure. A history check showed a gradual degradation ofdischarge pressure over
the past few years, with a step change after the potential deadheading. Maintenance management
decided to replace the pump's rotating assembly.

Inspection of the old rotating assembly showed no discoloration or abnormal wear. However,
a small strip ofRulon, used as a sealing material between pump stages, was found. Degradation
of the Rulon seal could cause flow between pump stages, resulting in an overall drop in
discharge pressure. Maintenance management indicated that the pump would be disassembled
to identify any degradation. Also, an operator aid tag was placed on the main control board
alerting operators to only open the cross-connect valves with one pump running. Procedures are
to be changed to allow opening the cross-connect valves only with one pump running.

MDAFWP-A was tested for operability with the new rotating assembly installed. Although
discharge pressure increased, it was still lower than expected. It was determined that leakage
was occurring through the recirculation valve. The valve was disassembled and the seat and plug
were replaced. When the recirculation valve was disassembled, a foreign piece of metal was
found to be preventing full valve closure. The source of the foreign material is still under
investigation. Rebuilding the valve resulted in an acceptable pump discharge pressure after the
foreign metal was removed, and the pump was then declared. operable. The other pump's
recirculation valve does not appear to be leaking, and plant personnel plan on inspecting itduring
the 1991 refueling outage as a precaution.

During the surveillance test on MDAFWP-A, the discharge valve could not be throttled. When
personnel tried to manually operate the valve, the valve's stem failed to move when the
handwheel was turned. Inspection revealed that the valve's brass drive bushing threads were
worn. The bushing was'replaced. As a precautionary measure, the other pump's discharge valve
was inspected. Its drive bushing, which showed some wear, was also replaced. Future
maintenance on these valves is to be addressed as part of the preventive maintenance program.
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The inspectors observed portions of these activities and concluded that actions taken were
conservative and appropriate to assure continued operability of the auxiliary feedwater pumps.
Also, post-maintenance testing of the components prior to plant restart was found to be an
appropriate operability verification.

3.1.3 Inadequate Maintenance Procedure

On Wednesday, December 12, 1990 at approximately 8:44 p.m., the "A" Emergency Diesel
Generator (EDG) started on a false undervoltage (UV) signal caused by a failure of a "BX"UV
relay card for the circuitry to Safeguards Bus 14. In order to perform maintenance related to the

.Bus 14 UV relay failure, maintenance personnel decided to isolate voltage to the UV card. The
decision was made to transfer the power supply for Bus 14 from its normal off-site source onto
the running "A" EDG, While performing Maintenance Procedure M-48.14, "Isolation of Bus
14 Undervoltage System For Maintenance, Troubleshooting, Rework, and Testing," the unit
experienced' reactor trip from 3% power at 11:22 p.m. due to a voltage drop in the
Intermediate Range (N-36) Nuclear Instrumentation. Allequipment responded as required.

After the trip, and upon reviewing M-48.14, the Shift Supervisor found that the procedure had
directed personnel to open the DC circuit breakers for the "A" and "B" safeguard logic trains
to prevent inadvertent start of safeguards equipment during the AC power transfer. Opening of
the DC breakers disabled the automatic starting capability and manual (push button) sequencing
of the safeguards equipment. The breakers were open for approximately twenty minutes.
During that time, alarms associated with safeguards actuation were operable and individual
equipment was capable ofbeing manually operated from the control room. Notifications ofplant
management and the NRC were made.

As a result ofRegion I Management's review, Region I responded with a special inspection team
composed of a Region I supervisor, the Ginna Senior Resident Inspector, and another resident
inspector. The results are documented in NRC Inspection Report 50-244/90-31.

3.2 Surveillance Observations

Inspectors observed portions of surveillances to verify proper calibration of test instrumentation,
use of approved procedures, performance of work by qualified personnel, conformance to
Limiting Conditions for Operation, and correct system restoration following testing. The
following surveillances were observed:

Periodic Test (PT)-12.2, Emergency Diesel Generator 1B, Revision 61, effective
November 9, 1990, observed November 19, 1990.

PT-2.1M, Safety Injection System Monthly Test, Revision 4, effective October 4, 1990,
observed November 30, 1990.

No unacceptable conditions were identified.





4.0 SECURITY

4.1 Routine Observations

During this inspection period, the resident inspectors verified that x-ray machines and metal and
explosive detectors were operable, protected area and vital area barriers were well maintained,
personnel were properly badged for unescorted or escorted access, and compensatory measures
were implemented when necessary. No unacceptable conditions were identified.

4.2 Mispositioned Breaker in Heat-Tracing System

Following the discovery by an auxiliary operator that a breaker for the heat-tracing system had
been mispositioned, site security, at the request of the Operations Department, performed an
investigation to establish the cause. Based on'observations and interviews conducted during the
investigation, the Security Department concluded that the breaker was accidentally mispositioned
when it was inadvertently struck by a ladder that was placed near the switch. Operations
personnel agreed with this conclusion. As a corrective action, the breaker was locked in its
required position.

Through interviews, the licensee concluded that the individuals (contractors) who placed the
ladder near the switch did not act maliciously and were unaware that their actions resulted in
striking and opening the breaker switch. Details of this incident were expeditiously
communicated at the weekly group foreman safety meetings and at "gang box" (work site) safety
meetings. Workers were instructed to exercise care in erecting ladders and in adhering to the
precautions identified in work packages.

The inspectors reviewed the report of the investigation and discussed the incident with security
and operations personnel. Through this review, the inspectors determined that a detailed
investigation was conducted, that satisfactory corrective action was expeditiously taken, and that
no regulatory requirements were violated due to the short time duration (less than one hour) that
the switch was mispositioned. The open breaker temporarily deenergized the primary
heat-tracing circuits; however, the redundant secondary circuitry could have been energized if
needed.

No unacceptable conditions were identified.

5.0 EM'.GEKCY PREP&U~RNESS ~

On November 28, 1990, the annual Emergency Preparedness Exercise was held. Emergency
response organizations from the State of New York, and Wayne and Monroe Counties
participated. The exercise was a partial participation exercise with no Federal Emergency
Management Agency (FEMA) or NRC participation. NRC evaluation of the exercise is
documented in Inspection Report 50-244/90-27..
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6.0 ENGINEERING/TECHNICALSUPPGRT

6.1 Power-Operated Relief Valve (PORV) Interlock Defeat

During a procedure review and rewrite, plant personnel determined that, during performance of
two different surveillance procedures, the interlock which yields the two-out-of-two coincidence
for PORV operation was not defeated. These surveillances, PT-5.10, Process Instrumentation
Reactor Protection Channel Trip Test (Channel 1 Red) and PT-5.30, Process Instrumentation
Reactor Protection Channel Trip Test (Channel 3 Blue), are performed monthly to verify proper
alignment ofeach bistable trip point. In the as-tested condition, an actual high pressure condition

. would not have opened the PORV being tested. Technical Specifications require both PORVs
to be operable when the reactor coolant system is greater than 350 degrees Fahrenheit. With one
PORV inoperable, Technical Specifications require that the associated block valve be closed
within one hour. Plant management determined that the procedures were inadequate in that they
did not properly require the defeating of the PORV interlock. The procedures were inadequate
due to failure to rigorously apply the Technical Specification definition of operability of
components, in that the PORV was inoperable and actions required by Technical Specifications
were not specified in the procedures. Plant personnel were unable to determine ifthe one-hour
time period was exceeded during performance of the procedures.

RG&E concluded that this procedural inadequacy did not create a significant safety hazard.
Updated Final Safety Analysis Report (UFSAR) Chapter 15 analysis does not rely on the PORVs
to mitigate overpressure. The Technical Specification action statement's purpose is to prohibit
PORV opening or leakage from causing a pressurizer steam space leak by requiring block valve
closure. With the block valve closed (allowed by Technical Specifications indefinitely), a PORV
is unable to help mitigate an overpressure event. Therefore, inoperability at other times is also
acceptable from a pressure protection viewpoint. Also, during the surveillances, the other PORV
was operable, and the inoperable PORV could be manually operated from the main control
board.

The surveillance procedures were changed to add steps to defeat, and later restore, the
pressurizer PORV interlock. Plant personnel verified that no other procedures have the same
problem. Additionally, RG&E plans to report this in a Licensee Event Report. The inspectors
concluded that RG&E properly identified and reported the event, that corrective actions were
timely and appropriate, and that no significant safety concern existed.

6.2 ATWS Mitigating System Actuation Circuitry (AMSAC) Design Deficiency

The plant trip on December 11, 1990 was caused by an actuation of.the AMSAC system.
Troubleshooting of the AMSAClogic circuitry identified that one logic output was approximately
7 volts when it should have been either less than 0.5 volts for logic high, or greater than 10 volts
for logic low. Additional testing verified that a reduction in voltage to approximately 6.5 volts
causes an AMSAC trip to occur. Approximately 10 minutes prior to the AMSAC trip signal,
plant personnel defeated the AMSAC feedwater fiow input for one channel of the reactor



L
'1

I



protection system. This additional load dropped the logic output voltage slightly, and it is
suspected that, about 10 minutes later, the voltage dropped below the required 6.5 volts due to
a slight voltage fluctuation. Through discussion wi'th the vendor, it was determined that the
circuit had a design deficiency in that a jumper connecting the negative input terminal to common
was necessary. After this change was made, logic output increased to'approximately 10.4 volts.

Additionally, an unrelated problem was identified during troubleshooting. The AMSAC timer
signal processing module was defective and was replaced. The AMSAC system was successfully
tested prior to plant restart, and the industry was notified of the AMSAC design deficiency by
RG&E via the Nuclear Network.

The inspectors concluded that the licensee acted prudently to identify and correct the design
deficiency. RG&E corporate engineering was appropriately involved and provided good
oversight.

7,0 SAFETY ASSESSMENT/QUALITY VERIFlCATION

7.1 Periodic and Special Reports

Periodic and special reports submitted by the licensee pursuant to Technical Specifications 6.9.1
and 6.9.3 were reviewed. Inspectors verified that the reports contained information required by
the NRC, that test results and/or supporting information were consistent with design predictions
and performance specifications, and that reported information was accurate. The following
report was reviewed:

Monthly Operating Report for November 1990.

No unacceptable conditions were identified.

7.2 Licensee Event Review (LER) Summary

RG&E is reviewing the following events, which took place during this inspection period, for
submittal to the NRC as LERs:

90-013, Turbine Trip Due to AMSAC, December 11, 1990

90-014, Inadvertent Pressurizer PORV Inoperability, December 6, 1990

90-015, Emergency Diesel Start Due to Failed Safeguards Bus Undervoltage Circuit Card,
December 12, 1990 r

90-016, Intermediate Range Trip During Bus 14 Transfer, December 12, 1990

90-017, Disabling of Safeguards Sequencing, December 12, 1990
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90-018, Turbine Runback Due to Dropped Rod, December 20, 1990

90-019, Reactor Trip Due to Low Steam Generator Level, December 21, 1990.

*Date indicated is event date.

8.0 ADMINISTRATIVE

8.1 Inspection Hours

. This inspection involved 146 inspection hours, including 8 backshift and 18 deep backshift hours.

8,2 Exit Meetings

At periodic intervals and at the conclusion of the inspection, meetings were held with senior
station management to discuss the scope and findings of this inspection. In addition, NRC exit
meetings were held for the following inspections during this inspection period: 50-244/90-26 on
November 30, 1990; 50-244/90-27 on November 29, 1990; 50-244/90-29 on November 29,
1990; 50-244/90-30 on December 14, 1990; and 50-244/90-31 on January 3, 1990.
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