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EXECUTIVE SUMMARY

Davis-Besse Nuclear Power Station
NRC Inspection Report 50-346/99011 (DRP)
This inspection included aspects of licensee operations, maintenance, engineering, and plant
support. The report covers a 6-week period of resident inspection.
Operations
Overall, station management and operators effectively managed plant activities from a
risk perspective (Section 01.1).
Plant management exhibited a conservative safety focus by thoroughly assessing a
small oil leak from the main generator bushing for the potential development of a
hydrogen leak. The best course of action was determined to be a plant down-power to
10 percent power to allow repair of the leak (Section 01.2).
Operator performance was good during the down-power and subsequent power
increase to address the generator bushing leak. Plant management reinforced their
commitment to ensuring the operators were prepared for these infrequently performed
evolutions by delaying the power ascension for about 4 hours until the oncoming crew
had completed the simulator refresher training (Section 01.2).
During the down-power evolution, operators were distracted by several annunciator
alarms that occurred for known conditions. These distractions could have been
minimized had the known conditions been discussed during pre-evolution briefings
(Section 01.2).
Operators failed to recognize that conditions were met for entry into Technical
Specification (TS) Limiting Conditions for Operations (LCO) on two different occasions.
In the first example, three different senior reactor operators failed to recognize that
conditions were met for entry into an LCO for TS 3.0.5 when a radiation element was
taken out of service concurrent with an emergency diesel generator outage. In the
second example, operators failed to recognize that conditions were met for entry into an
LCO for TS 3.8.1.1 .a (offsite A.C. sources) when a 13.8 to 4.16 kilovolt step-down
transformer was removed from service. One Non-Cited Violation was identified
(Section 01.3).
Component cooling water (CCW) system pump #2 tripped due to a ground fault on a
motor power cable. Corrective actions that were implemented subsequent to a CCW
system pump trip that occurred in October 1998 were effective in mitigating the effects
of this pump trip (Section 02.2).
The inspector identified a repetitive issue concerning a wafer check valve which was not
fully closing. This valve served as part of the shield building negative pressure
boundary; however, the area of the opening did not exceed the allowed opening for the
negative pressure boundary. The inspectors concluded that the licensee's maintenance
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practices and operator rounds have not always been effective in identifying
compromises to shield building integrity (Section 02.3).
Nuclear assurance personnel were being appropriately critical of plant performance
given the information that was available for evaluation (Section 07.1).
Maintenance
Observed maintenance and surveillance testing activities were conducted in a
professional manner, and the equipment functioned per regulatory requirements
(Section M1.1).
Instrumentation and Controls personnel failed to place the power range test module
switch to the "test operate" position during nuclear instrumentation channel adjustment.
This did not affect reactor plant operation in this specific case; however, under different
circumstances, the error could have resulted in reactor plant power change. One
example of a Non-Cited Violation was identified (Section M1.2).
A technician opened the wrong breaker which resulted in blowing a fuse and loss of
indication for post accident monitoring system neutron flux indicators in the control
room. Although no actual significant consequence was observed, opening a wrong
breaker for a different piece of equipment could result in a plant transient, or unexpected
loss of availability of plant equipment. One example of a Non-Cited Violation was
identified (Section M1.3).
Engineering
The licensee has developed detailed troubleshooting guidelines for encountered
conditions that are not well-understood. This process was implemented to evaluate the
cause for a transformer lockout. As a result, a systematic, comprehensive plan was
implemented to determine the cause of the lockout (Section 01.3).
The licensee initiated a thorough evaluation to determine the cause of the CCW system
pump cable failure and the extent of this condition in the plant (Section 02.2).
The licensee effectively planned an AFW system Train 1 outage for routine testing and
preventive maintenance. When an unexpected valve failure occurred due to an
internally bound actuating relay mechanical interlock, electricians performed
troubleshooting and repairs before the allowed system outage time expired. The
elementary logic drawing for the valve did not depict the mechanical interlock which
precluded engineering personnel from developing a comprehensive troubleshooting plan
that considered all of the possible failure modes. Electricians showed good initiative in
determining the cause of the failure (Section E1.3).
A small oil leak in the emergency diesel generator (EDG) governor booster servometer
resulted in a low governor oil level. Subsequent to a diesel run, oil was not seen in the
governor sight glass and the EDG was declared inoperable. This rendered both EDGs
inoperable at the same time. The failure to maintain the oil higher in its operating band,

3

especially considering the small leak, resulted in an unnecessary TS LCO entry and
distraction to plant operators (Section E2.1).
Although preliminary calculations indicated that one train of CCW system ventilation
could maintain room temperatures within specifications with both CCW system trains
operating, the licensee had not evaluated this condition prior to the inspector's
identification of this condition (Section E2.2).
Plant Support
The inspectors concluded that less than thorough communications between chemistry
and operations personnel concerning plant conditions resulted in unnecessary
distractions to plant operators on several occasions (Section R1.1).
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Report Details
Summary of Plant Status
The plant was operated at nominally 100 percent power, except during the period October 22 to
October 25, when power was reduced to about 10 percent and the main turbine was taken
offline to repair a generator bushing seal leak.
I. Operations
01

Conduct of Operations

01.1

General Comments (71707)
The inspectors observed the conduct of operations on a daily basis through observing
shift turnovers, shift briefs, management meetings, control room operations, and work
management activities. Operators conducted thorough turnovers and shift briefs.
Control room operators were cognizant of equipment status. Risk management
procedures were effectively implemented to manage activity risk on a pre-planned and
day-to-day basis. Pre-evolution briefs were more frequent and more detailed. The
inspectors concluded that, overall, station management and operators were effectively
managing the plant activities from a risk perspective.

01.2
a.

Plant Power Reduction
Inspection Scope (71707)
The inspectors observed portions of a plant down-power to 10 percent to address a
degrading main generator bushing seal. The inspectors also observed portions of the
subsequent power increase after repairs were complete.

b.

Observations and Findings
During plant rounds, licensee personnel identified that oil was leaking from the main
generator bushing. The bushing serves, among other things, to contain hydrogen which
is used to cool the generator's components. While no hydrogen was detected in the
general area, plant management conducted a thorough evaluation to determine the best
course of action to address this condition. It was decided to down-power the plant to
approximately 10 percent power, remove the generator from service, and fix the leak to
prevent a potential hydrogen leak from developing.
Plant management directed operator crews to rehearse portions of the planned down
power and power increase on the simulator in order to familiarize themselves with these
infrequently performed evolutions and to reduce the likelihood of human error during the
evolutions. Plant management reinforced their commitment to ensuring the operators
were prepared for the power increase by delaying the power ascension for about
4 hours until the oncoming crew had completed the simulator refresher training.
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The inspectors observed that plant operators used procedures as appropriate
throughout plant maneuvers and that status and planning briefs were conducted when
needed. Effective communications were exhibited and peer checks were performed
prior to equipment operations. No operator errors in the control room were noted during
the down-power and power increase evolutions.
During the down-power, the #2 main feedwater pump vibration annunciator alarmed in
the control room. An engineer dispatched to the pump determined that the vibration
was due to low flow turbulence. Although this condition had occurred during previous
shutdowns, it was not discussed during pre-evolution briefings. In order to anticipate
this condition during subsequent plant down-power evolutions, station outage
management added a line item to the generic outage schedule to ensure an engineer
obtains pump vibration readings.
During the down-power, shortly after the turbine bypass valves opened to bypass steam
to the condenser, an instrument air header low pressure annunciator alarmed in the
control room. Operators investigated the condition and placed the alternate set of air
dryers into service. Subsequently, the air system engineer indicated that the low
pressure condition was expected. When the turbine bypass valves open, more air is
used than is produced by the station air compressor until the compressor increases
output to match the demand. Although this was a known characteristic of the instrument
air system, it was not discussed during pre-evolution briefings.
During the down-power, generator hydrogen pressure was intentionally kept low
because the hydrogen was to be purged in order to affect repairs to the bushing sealant.
When the power was reduced to about 28 percent, and the integrated control system
transitioned feedwater control to low level limits, the plant experienced power swings of
about 122 megawatts (documented in CR 1999-1789). These oscillations had occurred
in the past during low power conditions. At the same time, main generator hydrogen
pressure decreased to the control room annunciator setpoint. For about 5-10 minutes,
the annunciator alarmed and cleared on about a 5 second periodicity. Because the
annunciator is relatively loud, this disrupted control room operator communications and
caused one of the reactor operators to get momentarily distracted until the shift
supervisor directed him to keep his attention on the plant. The disrupting condition was
eliminated when an equipment operator increased the generator hydrogen pressure to
clear the alarm.
Quality assurance personnel observed portions of the power maneuvers in the control
room and identified other opportunities to minimize distractions and burdens to
operating crews during shutdown and startup activities. Consequently, station
personnel generated CR 1999-1879 to evaluate the collective significance of the issues.
c.

Conclusions
Plant management exhibited a conservative safety focus by thoroughly assessing a
small oil leak from the main generator bushing for the potential development of a
hydrogen leak. The best course of action was determined to be a plant down-power to
10 percent power to allow repair of the leak. Operator performance was good during
the down-power and subsequent power increase to address the generator bushing leak.
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Plant management reinforced their commitment to ensuring the operators were
prepared for these infrequently performed evolutions by delaying the power ascension
for about 4 hours until the oncoming crew had completed the simulator refresher
training. During the down-power evolution, operators were distracted by several
annunciator alarms that occurred for known conditions. These distractions could have
been minimized had the known conditions been discussed during pre-evolution
briefings.
01.3
a.

Failure to Recognize TS LCO Entry Conditions Existed on Two Occasions
Inspection Scope (71707)
The inspectors reviewed the circumstances surrounding two occasions where operators
failed to recognize that conditions existed for entry into TS LCOs.

b.

Observations and Findings
Failure to Recognize Entry into TS 3.0.5
Technical Specification 3.0.5 delineates the additional conditions that must be satisfied
to permit operation to continue when a normal or emergency power source is not
operable for certain equipment. One of the conditions that must be satisfied when a
normal or emergency power source is not operable, is that the alternate train of
equipment must be operable. Ifthis condition is not met, a plant shutdown must be
initiated within 2 hours. On October 26, the #2 emergency diesel generator (EDG) was
inoperable due to a planned outage which made the emergency power supply for
radiation element RE 4598BA inoperable. Also on October 26, three senior reactor
operators (SROs) either were knowledgeable of or gave permission for chemistry
personnel to remove radiation element RE 4598AA from service for a filter change.
When RE 4598AA was removed from service, the entry conditions for the LCO for
TS 3.0.5 were met but this was not recognized by the operators. No TS violation
occurred because the filter for RE 4598AA was replaced and the monitor was returned
to service prior to the TS LCO being exceeded. This issue was identified by the
licensee during control room surveillance activities and CR 1999-1821 was generated to
address this issue.
Failure to Recognize Entry into TS 3.8.1.1
On October 27, transformer BD was removed from service so that preventive
maintenance could be performed on its supply breaker. The preventive maintenance
activity on the original breaker was deferred and the breaker was placed back in its
cubicle to restore the transformer. However, a supply breaker cubicle differential current
relay failed when the breaker was racked in and closed which caused the transformer to
lockout. No electrical buses were affected by the lockout. With the transformer locked
out, operators recognized that the entry conditions for TS 3.8.1.1 LCO existed which
required verification that offsite A.C. sources were lined up within 1 hour. Subsequently,
the operators determined that they should have entered the TS when transformer BD
was originally taken out of service. Consequently, the offsite A.C. source verification
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was not completed within the 1 hour period required by the TSs (it was completed in
1 hour and 17 minutes). As a result, the licensee generated CR 1999-1836 to address
the issue.
Technical Specification 3.8.1. 1.a states, in part, that with one of two qualified circuits
between the offsite transmission network and the onsite class 1E electrical power
distribution system inoperable, the operability of the remaining A.C. sources must be
demonstrated within 1 hour. On October 27, 1999, the licensee failed to demonstrate
operability of the remaining A.C. sources within 1 hour after the BD transformer was
made inoperable, which is a violation of TS 3.8.1.1 .a. This Severity Level IVviolation is
being treated as a Non-Cited Violation, consistent with Appendix C of the NRC
Enforcement Policy. This violation is in the licensee's corrective action program as
CR 1999-1836 (NCV 50-346/99011-01(DRP)).
Troubleshooting of Transformer Lockout
In 1998, the licensee conducted a less than thorough evaluation of a suspect condition
encountered during a surveillance test. In response to this event, the licensee
developed detailed troubleshooting guidelines for conditions encountered that are not
well-understood. This process was implemented to evaluate the cause for the lockout of
the transformer. A systematic, comprehensive troubleshooting plan was developed
which exhibited a conservative approach to determine the cause of the lockout. For
example, the plan defined the problem and listed possible causes of the fault plus the
indications that would validate the cause. It included detailed steps to evaluate the
potential impact on plant operations and considered the risk involved. It also included
plans to test the transformer regardless of the root cause.
The result of the troubleshooting determined that a differential current relay had failed
which caused the lockout. A relay contact failed which prevented the relay from filtering
out transient inrush current during the breaker closing evolution. Consequently, when
the breaker was shut, the relay did not compensate for the inrush current and performed
its lockout function. The transformer oil was visually inspected, and the transformer was
given megger and bridge tests. After the transformer was confirmed to be undamaged,
a new calibrated relay was installed, the lockout cleared, and the transformer was
restored to service.
c.

Conclusions
Operators failed to recognize that conditions were met for entry into TS LCOs on two
different occasions. In the first example, three different SROs failed to recognize that
conditions were met for entry into a LCO for TS 3.0.5 when a radiation element was
taken out of service concurrent with an EDG outage. In the second example, operators
failed to recognize that conditions were met for entry into a LCO for TS 3.8.1.1.a (offsite
A.C. sources) when a 13.8 to 4.16 kilovolt step-down transformer was removed from
service. One Non-Cited Violation was identified.
The licensee has developed detailed troubleshooting guidelines for encountered
conditions that are not well-understood. This process was implemented to evaluate the
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cause for a transformer lockout. As a result, a systematic, comprehensive plan was
implemented to determine the cause of the lockout.
02

Operational Status of Facilities and Equipment

02.1

System Walkdowns (71707)
The inspectors walked down the accessible portions of the following engineered safety
features (ESF) and important-to-safety systems during the inspection period:
emergency diesel generators
low pressure injection
high pressure injection
makeup pumps
emergency ventilation system
auxiliary feedwater system
high and low voltage switchgear
No substantive concerns were identified during the walkdowns. System lineups and
major flow-paths were verified to be consistent with plant procedures/drawings and the
Updated Safety Analysis Report (USAR). Pump/motor fluid levels were within their
normal bands. Some EDG room drain screens were somewhat clogged with debris,
which is a repeat inspector finding. Some plant component position indicators and
actuating switches were not labeled to plant management expectations. Also, some
valves were not marked with open or closed labels so that the local mechanical valve
position could be used to indicate valve position. These items were addressed in a
timely manner by plant operations personnel as part of a plant equipment labeling
initiative. The inspectors noted that lighting had improved in many plant areas due to a
plant lighting modification.

02.2
a.

Component Cooling Water System Pump Trip
Inspection Scope (71707, 37551)
The inspectors reviewed the circumstances surrounding a class 1E cable fault that
caused a trip of the running component cooling water (CCW) system pump.

b.

Observations and Findings
Background
The CCW system is a safety-related system that provides cooling water for the decay
heat removal coolers, the high pressure injection pump oil coolers, makeup pumps,
reactor coolant pumps, letdown and seal return coolers and lesser importance loads. It
consists of two independent trains and a spare pump that can be valved in and powered
from either train. The non-essential loads are provided cooling water flow by one
running CCW system pump while the alternate train is placed in a standby mode. On a
valid safety system actuation, the non-essential loads are isolated, the standby pump
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starts, and CCW supplies only the essential loads. During normal operation, in the
event that the running pump fails, a low flow interlock starts the standby pump and
positions non-essential header cross-connect valves so that CCW flow can be
maintained to the non-essential loads. In October of 1998, the running CCW system
pump tripped off due to a lockout of its bus; the standby pump started and after a
30-second time delay, the non-essential cross-connect valves stroked so that cooling
water to the non-essential loads would be maintained. However, due to the 30-second
delay, boiling occurred in the CCW side of a letdown heat exchanger. When cooling
water was restored to the heat exchanger, a thermal hydraulic transient occurred which
caused a failure of a CCW system rupture disk that eventually caused a manual trip of
the reactor due to the projected loss of cooling to the reactor coolant pumps. As
corrective actions, the CCW system rupture disks were replaced and the 30-second
delay was reduced to a 5-second delay.
Event
On October 2, 1999, the running CCW system pump (#2 CCW pump) tripped on a
ground fault, the standby pump (#1 CCW system pump) started on a low flow interlock,
and the non-essential cross-connect valves actuated to isolate the pump 2 side and
align the pump 1 side to maintain cooling water flow to the non-essential loads. No
damage occurred to the CCW system rupture disks and no CCW inventory was lost.
However, two noteworthy equipment anomalies occurred: 1) the letdown system
isolated without providing an annunciator alarm indication, and 2) the letdown cooler
outlet temperatures became divergent after a short period of time. After the letdown
system isolated, pressurizer level and pressure increased to the pressurizer spray valve
setpoint due to continued reactor coolant pump seal injection flow. The letdown system
was quickly restored to service and pressurizer level was restored to its normal
operating band before any operational pressurizer level limits were exceeded. The
letdown heat exchanger temperature divergence was identified by a system engineer
during a review of temperature trends after the letdown system transient had occurred.
This has had no discernable affect on the plant. As of the end of the inspection, the
licensee was in the process of determining the root causes for these issues.
With CCW system pump #2 inoperable, the entry conditions for the TS 3.7.3.1 LCO
existed. This LCO requires that with one CCW loop inoperable, restore the inoperable
loop within 72 hours or be in at least hot standby within the next 6 hours. Operators
exited this LCO after aligning the spare CCW system pump (#3 CCW pump ) to provide
cooling to the non-essential header, and placing the #1 CCW system pump in standby.
Cause if CCW System Pump #2 Trip
The pump tripped due to a fault on the motor power cable which consisted of a separate
cable for the three phases and a bare ground wire. The cable is a 5 kilovolt 2/0 cable
manufactured by the Okonite Company. Each phase consisted, from the outside in, a
neoprene jacket (80 mils) that provided mechanical protection for the cable, spirally
wound tinned copper shielding, a wrapped layer of semiconductor tape, an Ethylene
Propylene Rubber (EPR) insulator (115 mils) that provides electrical insulation, and the
copper conductor. The manufacturer stated that the cable was water resistant, but not
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water impervious. In other words, the neoprene jacket and EPR insulator would pass
some water at the microscopic level, but this was not expected to cause any problems
with cable operation. Prior to its use, this type of cable was subject to environmental
accelerated age testing; however, there was no method to evaluate water migration
effects on materials.
The cable was physically routed from the breaker cubicle at ground level, under portions
of the turbine building and auxiliary building up to the CCW pump room. The cable was
contained within polyvinyl chloride (PVC) conduit that was buried underneath the facility
in some places, and through plant structures in other places. The portion of the conduit
that passed underneath the turbine building was about 150 feet long and about 4 feet
lower that the portions of the conduit that passed within plant structures. The cable was
installed in the mid 1970s.
Inspection and Testing Results
The licensee conducted extensive tests on the cable at its testing facility (Beta Labs).
Portions of the cable that were not in the lowest part of the conduit appeared normal
with no apparent degradation to the cable. However, significant portions of the cable
that were at the lowest part of the cable run had the following characteristics:
The outer neoprene protective jacket was severely cracked for significant
portions of the cable length. Some of the neoprene jacket appeared carbonized.
Portions of the neoprene jacket appeared to have scraped off during the cable
removal process and this portion of the cable was water logged.
The bare ground cable was severely corroded. At one point only three or four
strands were still intact
The EPR insulator mechanical properties were not affected.
The fault that caused the CCW pump trip was located in this portion of the cable.
Cable testing created faults in this portion of the cable but not in dry portions of
the cable.
Chemical/mineral deposits were noted throughout.
The conductor appeared slightly tarnished, but was not corroded.
The licensee determined that the apparent root cause of the cable failure was water
intrusion of the cable materials over a long period of time. The working theory was that
water with high levels of impurities migrated through the EPR insulator, leaving behind
ions that affected the insulation. The tarnished appearance of the conductor supported
this conclusion in that it appeared that relatively pure water filtered by the EPR had
evaporated on the conductor. The cause of the ground cable corrosion was water
corrosion. The cause of the neoprene jacket degradation was unknown.
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Licensee Action Plan
Once the apparent root cause was determined, the licensee developed actions for
further testing to substantiate the findings and to address the most vulnerable plant
components. An item that was assigned to the Beta test facility was to measure the
insulation strength of the failed cable at portions where it was water logged versus
portions that were dry to validate the apparent root cause. The licensee planned to
conduct partial discharge testing and power factor testing on the other two CCW pump
motor cables and then replace them so that these cables could be evaluated by Beta
labs. The testing before the cable replacement is an effort to establish a predictive test
to evaluate degraded cable performance due to water logging. These activities are
being scheduled to occur in January 2000. Based on the results of these activities,
other cables in the plant susceptible to long-term water-induced degradation will be
evaluated. The other plant components that may be affected by water induced
degradation are: emergency diesel generators, low pressure injection pumps, high
pressure injection pumps, service water pumps, and makeup pumps.
c.

Conclusions
Component cooling water system pump #2 tripped due to a ground fault on a motor
power cable. Corrective actions that were implemented from a CCW system pump trip
that occurred in October 1998 were effective in mitigating the effects of this pump trip.
The licensee initiated a thorough evaluation to determine the cause of the cable failure
and the extent of this condition in the plant.

02.3

Shield Building Negative Pressure Boundary Degraded (71707)
During a routine tour of the plant, the inspectors identified that a wafer check valve to a
mechanical penetration room drain valve was not functioning properly. This was a
repetitive inspector finding. It appeared that a metal tag hanging from a drain cover
prevented the valve from going to its normal position. This check valve served as part
of the shield building negative pressure boundary that allowed the emergency ventilation
system to draw down the pressure in the shield building; however, the area of the
opening did not exceed the allowed opening for the negative pressure boundary.
Radiation protection personnel corrected the condition and noted that the hinges to the
flapper valve required lubrication. As an interim corrective action, equipment operators
were directed to check the status of the flapper valves as part of their rounds.
Additionally, the licensee was evaluating the adequacy of any preventive maintenance
activities on these type of valves. The inspectors concluded that the licensee's
maintenance practices and operator rounds have not always been effective in identifying
compromises to shield building integrity.

07

Quality Assurance in Operations

07.1

Quality Trend Summary Report (71707)
The inspectors reviewed and had discussions with nuclear assurance personnel
pertaining to the Quality Trend Summary Report. The report provided feedback on
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station performance to station management from a collective oversight perspective.
The inspectors determined that nuclear assurance personnel were being appropriately
critical of plant performance given the information that was available for evaluation.
08

Miscellaneous Operations Issues (92700)

08.1

(Closed) Licensee Event Report 50-346/1999-004-00: Minimum licensed operator shift
staffing deficiency due to inadequate evaluation of temporary medical condition. During
a biennial medical examination conducted on August 17, 1999, in accordance with
requirements of ANSI/ANS- 3.4 - 1993, "American National Standard Medical
Certification and Monitoring of Personnel Requiring Operator Licenses for Nuclear
Power Plants," an SRO was unable to pass spirometry testing requirements by a small
margin. However, due to inadequate procedural guidance, training, verbal
communications, and work practices, station personnel did not recognize that his
medical condition did not meet licensed operator medical requirements until
September 20, 1999. The operator was then removed from licensed duties. Between
August 17 and September 20, the operator stood two SRO watches in the control room
that required him to meet the medical requirements. Licensee corrective actions were
to: 1) remove the individual from licensed duties pending further medical evaluation,
2) provide interim guidance on minimum medical qualifications for licensed operators by
November 10, 1999, 3) initiate plans to revise the licensed operator requalification
program procedure or generate new guidance as necessary to clarify minimum medical
requirements, 4) incorporate minimum required medical standards into requalification
training plans, and 5) conduct training on any new or revised procedures.
10 CFR 55.21 states, in part., that each licensed operator shall have a medical
examination by a physician every 2 years and that the physician shall determine that the
applicant or licensee meets licensed operator medical requirements so that he remains
qualified as a licensed operator. Technical Specification 6.2.2.c. states, in part, that at
least two licensed operators, one of which has an SRO license, shall be present in the
control room while in Modes 1, 2, 3, or 4. Contrary to this, on September 4 and 5, 1999,
a fully qualified SRO was not present in the control room, due to the SRO who was
assigned as the control room SRO failing an August 17, 1999, medical examination.
This TS violation had no actual and little or no potential impact on safety, and was an
isolated problem. This failure constitutes a violation of minor significance and is not
subject to formal enforcement action

08.2

(Closed) Inspection Follow-up Item 50-346/1997011-06: High energy line break (HELB)
barrier allowed outage times. This item concerned an inspector-identified condition
where a control room HELB door was held open for convenience sake. This door was
one of the credited doors that protected control room equipment and operators from a
postulated main steam line break in the turbine building. The control room equipment
that was protected consisted of both trains of safety instrumentation. The licensee's
engineering evaluation allowed 72 hours for the condition to exist; however, the
evaluation did not address the impact of a postulated HELB on two trains of equipment.
The issue of the relationship of hazard barriers to protected equipment is a topic that is
under review for generic implications by the NRC Office of Nuclear Reactor Regulation.
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The licensee's program for control of hazard barriers will be evaluated as part of routine
NRC inspection activities once guidance concerning this issue is promulgated.
I1.Maintenance
M1

Conduct of Maintenance

M1.1

Maintenance and Surveillance Activities (61726, 62707)
The following maintenance and surveillance testing activities were observed/reviewed
during the inspection period:
*
•
*

•
*

emergency diesel generator #2 monthly, DB-SC-03071
auxiliary feedwater system pump #2 monthly, DB-SP-03159
channel functional test of steam and feedwater rupture control system actuating
channel 2 pressure inputs, DB-MI-03202
calibrate station blackout diesel generator engine speed meter, MWO
1999-2115-000
troubleshoot D135 circuitry, MWO 1999-6175-001
makeup system filter replacement, MWO 1999-5823-000

Equipment performed as described in the USAR. Lifted wire logs were used to maintain
configuration control of lifted wires. Clearances maintained equipment and personnel
safety. System engineers evaluated equipment performance during surveillance testing.
Operators conducted peer checks or independent verifications for critical activities. The
inspectors concluded that observed maintenance and surveillance testing activities were
conducted in a professional manner and that the equipment functioned per regulatory
requirements.
M1.2
a.

Nuclear Instrumentation Test Switch Not Taken to "Test Operate" During Adjustment
Inspection Scope (61726)
The inspectors reviewed the circumstances surrounding an event where Instrumentation
and Controls (I&C) personnel did not position a nuclear instrumentation test switch to
the test operate position as required by the procedure during adjustment of a nuclear
instrument (NI).

b.

Observations and Findings
The power range test module (PRTM) test operate position prevents NI signals from
affecting integrated control system operation during testing or adjustment procedures.
During an adjustment on N108, an error was discovered when a portion of the
adjustment procedure required that the PRTM test switch be taken to the "operate"
position. The technicians determined that the switch was already in that position,
indicating that it had not been taken to the "test operate" position earlier in the
procedure. This issue was entered into the licensees corrective action program as
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CR 1999-1807 and was evaluated as an important CR with root cause, corrective
actions to prevent recurrence, experience review, and extent of condition review
required. Although no impact to plant operation occurred in this example, the NI signal
to the integrated control system could have been affected, which in turn could have
impacted plant power level.
Two error precursors were identified by station personnel pertaining to this event: 1) the
adjustment activity was critical path for attaining 100 percent power (the main generator
was taken offline for a corrective maintenance activity) and started later than
anticipated, and 2) the technicians performed the test at 2:00 a.m. and were on their
third night of 12-hour shifts. One of the interim corrective actions changed the
procedure to require an independent verification that PRTM was positioned to the test
operate position prior to proceeding with the activity. Station management also
emphasized identifying critical steps during pre-job briefs and having more management
oversight for higher risk evolutions.
Technical Specification 6.8.1 .a states, in part, that written procedures shall be
established, implemented and maintained covering the applicable procedures
recommended in Appendix "A" of Regulatory Guide 1.33, November 1972.
Paragraph 1.1 of Regulatory Guide 1.33 states, in part, that maintenance that can affect
the performance of safety-related equipment should be properly pre-planned and
performed in accordance with written procedures. Procedure DB-MI-05255, "Nuclear
Instrumentation NI08 (RPS CH3) Power Range Adjustment," is the plant procedure that
was used to perform adjustment of safety-related nuclear instrument N108. Contrary to
this, on October 25, I&C personnel failed to position the PRTM switch to "test operate" in
accordance with Step 8.2.1 .g of DB-MI-05255 during adjustment of N108 which is a
violation of TS 6.8.1.a. This Severity Level IVviolation is being treated as a Non-Cited
Violation, consistent with Appendix C of the NRC Enforcement Policy. This violation is
in the licensee's corrective action program as CR 1999-1807
(NCV 50-346/99011-02a(DRP)).
c.

Conclusions
Instrumentation and Controls personnel failed to place the power range test module
switch to the "test operate" position during nuclear instrumentation channel adjustment.
This did not affect reactor plant operation in this specific case; however, under different
circumstances, the error could have resulted in reactor plant power change. One
example of a Non-Cited Violation was identified.

M1.3

Wrong Circuit Breaker Opened for Post Accident Monitoring System Nuclear
Instrumentation Channel Troubleshooting

a.

Inspection Scope (62707)
The inspectors reviewed the circumstances surrounding an event where the wrong
circuit breaker was opened up during troubleshooting activities on post-accident
monitoring system (PAMS) source range indication channel 2.
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b.

Observations and Findinas
A maintenance work order (MWO) used to troubleshoot a low PAMS source range
indication directed that circuit breaker CB-1 for instrument rack NY-5875C (neutron flux
signal processor in #2 electrical penetration room) be opened prior to replacing a
suspect circuit card. Opening the breaker removes power from PAMS channel 2 wide
range and source range neutron flux indication in the control room. An I&C technician
pulled NY-5875C partially out of its cabinet and then went to the back of the cabinet to
open CB-1. However, he erroneously opened CB-1 for instrument rack NY-5875D. He
did not verify that NY-5875C was de-energized prior to replacing the circuit card. He
then shut CB-1 for NY-5875D and attempted to calibrate PAMS channel 2 wide range
neutron flux but found that the circuit was not powered. The technician then determined
that he had opened the wrong breaker. Condition Report 1999-1761 was generated to
document the condition. Subsequently, a fuse was found to have blown and was
replaced to restore the channel to the as-found condition. The actual consequence was
minor because only one PAMS channel for source range and wide range neutron flux
indication was required by TSs and channel 1 was available. The potential
consequences of opening the breaker for the wrong equipment could be an unexpected
plant transient or a unexpected loss of availability of significant plant equipment.
Technical Specification 6.8.1 .a states, in part, that written procedures shall be
established, implemented and maintained covering the applicable procedures
recommended in Appendix "A"of Regulatory Guide 1.33, November, 1972.
Paragraph 1.1 of Regulatory Guide 1.33 states, in part, that maintenance that can affect
the performance of safety-related equipment should be properly preplanned and
performed in accordance with written procedures. Maintenance Work
Order 99-005494-000 provided instructions for performing maintenance activities on
PAMS channel 2 wide range neutron flux indication, which is safety-related equipment.
Contrary to that, on October 18, a technician did not open CB-1 for NY-5875C as
instructed by MWO 99-005494 prior to replacing a circuit card which was an additional
example violation of TS 6.8.1. This Severity Level IVviolation is being treated as a Non
Cited Violation, consistent with Appendix C of the NRC Enforcement Policy. This
violation is in the licensee's corrective action program as CR 1999-1761
(NCV 50-346199011-02b(DRP)).

c.

Conclusions
A technician opened the wrong breaker which resulted in blowing a fuse and loss of
indication for post accident monitoring system neutron flux indicators in the control
room. Although no actual consequence was observed, opening a wrong breaker for a
different piece of equipment could have resulted in a plant transient, or an unexpected
loss of availability of plant equipment. One example of a Non-Cited Violation was
identified.
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III. Engineering
El

Conduct of Engineering

E1.1

Troubleshooting of MS-106 Failure

a.

Inspection Scope (37551, 62707)
The inspectors observed troubleshooting efforts pertaining to a failure of MS-106, a
steam supply valve to the auxiliary feedwater (AFW) system.

b.

Observations and Findinqgs
The licensee planned an AFW system Train 1 outage to perform routine testing and
preventive maintenance. The outage was scheduled to last approximately 24 of the
72-hour allowed outage time for the system. During testing activities, the steam supply
to auxiliary feedwater pump turbine motor operated valve (MS-106) failed to close. This
condition was unexpected and threatened to extend the AFW system inoperability time
past the TS limit of 72-hours whereupon operators would have had to commence a plant
shutdown.
Engineering personnel developed an action plan to determine the cause of the valve
failure. The action plan required that the mechanical and electrical portions of the valve
be checked and then the control logic be checked. The mechanical and electrical
portions of the troubleshooting indicated no problems as the valve subsequently closed
properly. The plan then required that electricians check closing coil contacts for
degradation as a potential failure mechanism. These were inspected and found to be
satisfactory. However, the electricians who were performing the inspection identified
that the main and auxiliary closing coil and opening coil relays were mechanically
interlocked. This interlock prevented closing and opening relay coils and contacts from
being in their actuated state simultaneously to protect the valve actuator motor. The
electricians then started to mechanically depress individual relay plungers to check if the
mechanical interlocks were functioning correctly and determined that one of the
mechanical interlocks was difficult to operate. The interlock was removed and found to
be internally binding due to an internal spring that had become dislodged from its normal
location. The defective interlock was replaced, the valve was successfully tested,
returned to service, and the AFW train was declared operable before any shutdown
initiation was required.
The inspectors observed during the troubleshooting activity that the mechanical
interlocks were not depicted on the elementary logic drawing for the valve operator.
This lack of information in this drawing precluded engineering personnel from having
information needed to develop a comprehensive troubleshooting plan that considered all
of the possible failure modes. Additionally, electrical interlocks provided redundant
protection against simultaneously energizing the closing and opening contacts. The
failure of MS-1 06 to operate was documented on CR 1999-1737. The licensee also
developed lessons learned as part of a post outage review which will be implemented in
an attempt to improve performance during subsequent system outages.
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c.

Conclusions
The licensee effectively planned an AFW system Train 1 outage for routine testing and
preventive maintenance. When an unexpected valve failure occurred due to an
internally bound actuating relay mechanical interlock, electricians performed
troubleshooting and repairs before the allowed system outage time expired. The
elementary logic drawing for the valve did not depict the mechanical interlock which
precluded engineering personnel from developing a comprehensive troubleshooting plan
that considered all of the possible failure modes. Electricians showed good initiative in
determining the cause of the failure.

E2

Engineering Support of Facilities and Equipment

E2.1

EDG Governor Hydraulic Oil Level Control

a.

Inspection Scope (37551)
The inspectors reviewed the circumstances surrounding a report that #2 EDG was
declared inoperable on October 26 due to the governor hydraulic oil level being below
the sight glass indicator.

b.

Observations and Findings
In order to support a surveillance requirement subsequent to taking #2 EDG out of
service, #1 EDG was idle started. Following the shutdown of #1 EDG, the equipment
operator did not observe any oil in the sight glass for the #1 EDG governor and the EDG
was declared inoperable per the requirements of the EDG operating procedure. Plant
operators entered TS LCO 3.8.1 .1 .e, and completed the required verification that two
offsite A.C. power sources were operable within 1 hour.
The system engineer responded and directed that the governor lay shaft be
manipulated. This caused the governor oil to displace, resulting in a visible oil level in
the governor sight glass. Subsequently, oil was added to the governor reservoir, raising
the governor oil level higher in the visible range. The EDG was declared operable when
the oil level was observed in the visible range of the sight glass.
Prior to and during the EDG idle run, the governor oil level was low in the visible range.
According to the manufacturer, the optimum time to check for proper oil level is when
the EDG is idle running. A characteristic of the governor oil system is that during
shutdown, the oil level seen in the sight glass is somewhat dependent on the position of
the lay shaft. Therefore, although no level was seen in the sight glass following
operation, the EDG was determined to have been operable since oil was seen in the
sight glass during the run. Further, when the lay shaft was manipulated, oil was again
seen low in the sight glass range.
The cause of the lower-than-normal oil level was a small leak in the governor booster
servomotor and a lack of clarity amongst engineering, operations, and maintenance
personnel as to how to maintain optimum oil levels in the system. Subsequent to the
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event, the licensee committed to investigate means to provide better controls for EDG
governor oil levels.
The inspectors had previously asked questions concerning the oil level of the governor,
based on the small oil leak on the governor booster servomotor. The system engineer
responded that the oil leak did not present a concern with the operation of the diesel
after considering the leak rate, the reservoir capacity, manufacturers recommendation
for minimum oil levels, and the frequency of log readings taken on the oil level by
equipment operators.
c.

Conclusions
A small oil leak in the EDG governor booster servometer resulted in a low governor oil
level. Subsequent to a diesel run, oil was not seen in the governor sight glass and the
EDG was declared inoperable. This rendered both EDGs inoperable at the same time.
The failure to maintain the oil higher in its operating band, especially considering the
small leak, resulted in an unnecessary TS LCO entry and distraction to plant operators.

E2.2

Component Cooling Water Room Ventilation Design Basis
The inspectors reviewed the circumstances surrounding a maintenance activity on one
of the two trains of CCW system ventilation system. Both trains of component cooling
water, including all of the pumps and coolers for the system, are located in a common
room. The room is heated principally from the pump motors and the CCW return lines
to the coolers. The room is cooled principally with the room ventilation system. The
room ventilation system consists of two trains. Each train consists of an intake damper,
a fan, a recirculating damper, and an exhaust damper. The USAR listed each
ventilation train capacity as being able to remove 100 percent of the heat load from one
train of CCW to keep ambient temperatures below 104 degrees in the room.
The licensee's practice and plant information indicated that when maintenance was
performed on one train of CCW room ventilation, its corresponding CCW train was
inoperable. The inspector observed that during a design basis accident, both CCW
trains would still function and heat up the room. Therefore, the remaining CCW
ventilation system would be required to remove 200 percent capacity when the USAR
listed it as having 100 percent capacity. The resulting heat up in the room would affect
both trains of CCW. In response, the licensee generated CR 1999-1692 and conducted
a preliminary engineering evaluation that determined that as long as outside air
temperature remained less than 92 degrees, a single CCW ventilation train was capable
of maintaining CCW room temperature below 104 degrees. The licensee indicated that
a formal calculation would be conducted and other corrective actions would be taken as
necessary prior to next summer when temperatures may exceed 92 degrees. The
licensee did not anticipate any operability concerns with the CCW system upon
completion of the more formal engineering calculations. Although preliminary
calculations indicated that one train of CCW system ventilation could maintain room
temperatures within specifications with both CCW system trains operating, the licensee
had not evaluated this condition prior to the inspector's identification of this condition.
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IV. Plant Support
RI

Radiological Protection and Chemistry (RP&C) Controls

R1.1

Communications Issues (71750)
Through attending shift turnover meetings, reading unit logs, and reviewing condition
reports, the inspector noted that less than thorough communications between chemistry
and operations personnel concerning plant conditions resulted in unnecessary
distractions to plant operators on several occasions. The following examples were
observed:
On several occasions, chemistry personnel did not know the status of chemistry
equipment or activities in progress during shift turnovers.
On one occasion, poor turnover information between operations and chemistry
personnel resulted in a loss of control of a station heating purge evolution.
During a plant down-power, chemistry personnel failed to notify control room
operators that they should have expected a high conductivity alarm subsequent
to a chemistry addition. This resulted in operations personnel entering an
abnormal procedure and following its requirements until operators were informed
that the alarm was expected.
Operators did not inform chemistry personnel prior to hanging a tag on the
moisture separator drains demineralizer, which contributed to an unintentional
trip of the demineralizer (this did not otherwise affect the operation of the plant).
Station management acknowledged the communication issues between chemistry and
operations personnel and took remedial actions to address the issue. These actions
included requiring chemistry personnel to generate chemistry-related turnover sheets for
use-during shift turnovers and shift briefs. The inspectors concluded that less than
thorough communications between chemistry and operations personnel concerning
plant conditions resulted in unnecessary distractions to plant operators on several
occasions.

PI

Conduct of EP Activities

P1.1

Emergency Plan Drill (71750)
The inspectors observed portions of an emergency plan drill. Station personnel involved
with the drill conducted themselves in a professional manner. The operations support
center, control room simulator, technical support center, and emergency response
center operated efficiently and controllers were effectively guiding the drill scenario.
However, emergency response center communications were degraded in that erroneous
radiological conditions were posted on a status board and status briefs were not used as
effectively and efficiently as possible.
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V. Management Meetings
X1

Exit Meeting Summary

The inspectors presented the inspection results to members of licensee management at the
conclusion of the inspection on October 29, 1999. The licensee acknowledged the findings
presented. The inspectors asked the licensee whether any materials examined during the
inspection should be considered proprietary. No proprietary information was identified.
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PARTIAL LIST OF PERSONS CONTACTED

Licensee
M.C. Beier, Manager, Quality Assessment
L.A. Bonker, Manager, Radiation Protection
G. G. Campbell, Vice President Nuclear
R. B. Coad, Jr., Superintendent, Radiation Protection
S. A. Coakley, Manager, Work Management
P. R. Hess, Manager, Supply
D. M. Imlay, Superintendent, Operations
D. F. Isherwood, Supervisor, Document Management
J. H. Lash, General Manager, Plant Operations
G. R. McIntyre, Supervisor, Plant Engineering
J. Messina, Director, Work Management
D. L. Miller, Senior Engineer, Licensing
C. A. Price, Manager, Business Services
J. E. Reddington, Superintendent, Mechanical Services
D. Ricci, Supervisor, Operations
J. W. Rogers, Manager, Plant Engineering
G. A. Skeel, Manager, Security
H.W. Stevens, Jr., Manager, Nuclear Safety &Inspections
F. L. Swanger, Manager, Design Basis Engineering
G.M. Wolf, Engineer, Regulatory Affairs
L.W. Worley, Director, Nuclear Assurance
NRC
T. J. Kozak, Chief, Reactor Projects Branch 4
K.S. Zellers, Resident Inspector, Davis-Besse
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INSPECTION PROCEDURES USED
IP
IP
IP
IP
IP
IP

37551:
61726:
62707:
71707:
71750:
92700:

Onsite Engineering
Surveillance Observations
Maintenance Observation
Plant Operations
Plant Support Activities
Onsite Follow-up of Written Reports of Nonroutine Events at Power Reactor
Facilities
ITEMS OPENED, CLOSED, AND DISCUSSED

Opened
50-346/1999011-01

NCV

50-346/1999011-02a,b

NCV

Failure to perform surveillance of availability of offsite AC
sources in within 1 hour.
Failure to follow procedure requirements to take nuclear
instrumentation power range test module switch to test
operate and to open the correct post accident monitoring
instrumentation breaker prior to commencing
troubleshooting.

Closed
50-346/1999011-01

NCV

50-346/1999011-02a,b

NCV

50-346/1999-004-00

LER

50-346/1997011-06

IFI

Failure to perform surveillance of availability of offsite AC
sources in within 1 hour.
Failure to follow procedure requirements to take nuclear
instrumentation power range test module switch to test
operate and to open the correct post accident monitoring
instrumentation breaker prior to commencing
troubleshooting.
Minimum licensed operator shift staffing deficiency due to
inadequate evaluation of temporary medical condition.
High energy line break barrier allowed outage times.
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LIST OF ACRONYMS AND INITIALISMS USED

CFR
CCW
CR
EDG
ESF
EPR
HELB
I&C
IFI
IR
LER
MWO
NCV
NI
NRC
PAMS
PCAQR
PVC
PRA
PRTM
SRO
TERMS
TS
USAR
VIO

Code of Federal Regulations
Component Cooling Water
Condition Report
Emergency Diesel Generator
Engineered Safety Feature
Ethylene Propylene Rubber
High Energy Line Break
Instrumentation and Controls
Inspection Follow-up Item
Inspection Report
Licensee Event Report
Maintenance Work Order
Non-Cited Violation
Nuclear Instrumentation
Nuclear Regulatory Commission
Post Accident Monitoring System
Potential Condition Adverse to Quality Report
Polyvinyl Chloride
Probabilistic Risk Assessment
Power Range Test Module
Senior Reactor Operator
Toledo Edison Regulatory Management System
Technical Specification
Updated Safety Analysis Report
Violation
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