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APPENDIX

U.S. NUCLEAR REGULATORY COMMISSION
REGION IV

Inspection Report: 50-445/94-13
50-446/94-13

Licenses: NPF-87
NPF-89

Licensee: TU Electric
Skyway Tower
400 North Olive Street, L.B. 81

Dallas, Texas

Facility Name: Comanche Peak Steam Electric Station, Units 1 and 2

Inspection At: Glen Rose, Texas

Inspection Conducted: May 1-28, 1994

Inspectors: D. N. Graves, Senior Resident Inspector
K. M. Kennedy, Resident Inspector
G. E. Werner, Resident Inspector

E b,Approved:
R. A. Miller, Acting Chief, Project Branch B Date /
Division of Reactor Projects

Inspection Summary

Areas Inspected (Units 1 and 2): Routine, unannounced inspection, including
operational safety verification; maintenance and surveillance observations;
and followup of operations, maintenance, and engineering activities.

Results (Units 1 and 2):

Plant Operations*

Walkdowns of the Unit I containment spray (CS) system and the Unit 2 safety
chilled water system revealed that the systems were aligned properly and were
in good material condition (Sections 2.2 and 2.4).

There were several minor deficiencies identified by the inspectors during this
inspection period which indicated that operations personnel may not be
identifying or initiating corrective actions for these problems during their
routine plant tours (Section 2.5).
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During observations of control room activities, inspectors noted examples of
poor communications practices and informal communications during the conduct
of surveillance activities (Section 4).

While operator performance was generally good, there were several examples in
which operator error resulted in unexpected equipment configurations. A

noncited violation of Technical Specifications was identified when control
room operators failed to reinstall undervoltage relay fuses in accordance with
procedural requirements, resulting in the failure of four motor control
centers to load shed during a loss of offsite power test on Unit 2. In
addition, operators failed to perform independent verification when these
fuses were removed. In another example, operators failed to correctly
implement the special instructions of an equipment clearance order, resulting
in a valve being positioned incorrectly (Sections 4.2 and 5.1).

* Maintenance

The performance of maintenance and surveillance activities was very good. The

planning and coordination of the integrated engineered safety feature (ESF)
testing was excellent. Prejob briefs were thorough and included excellent
coverage of expected plant response (Sections 3 and 4).

Engineerina*

Engineering efforts related to the resolution of the Unit 2 CS weld crack
issue and the miscalibration of safeguards buses' undervoltage relays were in
progress at the end of this reporting period. Followup of these efforts will
be performed in future inspections (Sections 6 and 7).

Plant Support*

Routine observations of security personnel at the plant's access points
indicated that the security staff was alert and performed detailed searches of
individuals when required. The security staff's response to a drill scenario
in which an individual attempted to bring a pistol on site was excellent ,

(Section 2.2).
Two weaknesses were identified regarding radiation protection work practices
by personnel in the plant. In one instance, a radiation protection technician
provided instructions to an operator prior to working in a contaminated area
but did not monitor the work activities. This was contrary to management
expectations (Section 2.3).

Summary of Inspection Findings:

One noncited violation was identified (Section 5.1).*

Inspection Followup Item 446/9413-01 was opened (Section 6.1).*
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Unresolved Item 446/9413-02 was identified (Section 7.1)..

Attachment:

Attachment - Persons Contacted and Exit Meeting*
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DETAILS

1 PLANT STATUS

At the beginning of this inspection period, Unit I was at 100 percent power.
On May 14 power was reduced to 55 percent to troubleshoot and repair an oil
leak on Main Feedwater Pump 1A. The plant was returned to 100 percent power
on May 16 and continued to operate at this power level through the end of the

|inspection period.

Unit 2 was in a midcycle outage and remained in Mode 5 throughout the
inspection period.

2 OPERATIONAL SAFETY VERIFICATION (71707)
|

2.1 ESF System Walkdown
i

!During this inspection period, the inspectors independently verified the
status of the Unit 2 safety chilled water system. Utilizing the system
lineups found in Procedure 50P-815B, " Safety Chilled Water System,"
Revision 2, the inspectors conducted a walkdown of the Unit 2 safety chilled
water system to verify the operability of the system. This activity included
verification that the system was properly aligned and a review of outstanding |

work requests, j

Prior to conducting the system walkdown, the inspectors compared 1

!Procedure SOP-815B's " Valve Lineup Sheet (Both Trains)," Attachment 1; " Train
A Valve Lineup Sheet," Attachment 2; and " Train B Valve Lineup Sheet,"
Attachment 3, with the plant drawings for the safety chilled water system. No i

I

discrepancies were identified.

The walkdown of the safety chilled water system revealed t'nat all valves and
control switches were in their proper position. The material condition of the
system was good. The number of open work requests was small and did not
reflect any significant challenges to system operability. Component labelling ,

matched the component nomenclature listed in Procedure 50P-8158. |
|

!

2.2 Security Observations

On May 17 the inspector observed security officers processing personnel and
equipment through the primary access point. The security staff was alert and
performed detailed searches of individuals and equipment when the security
equipment alarmed or indicated potential contraband.

During the observation, the security training staff performed a drill on the
primary access officers. An individual attempted to pass through the
detection equipment with a small caliber semi-automatic pistol. The detection
equipment alarmed, and the individual was then frisked using a hand-held metal
detector. While frisking the individual, a security officer identified the
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weapon hidden in the person's sock. The access point was immediately locked {

down and the person was detained. At this time, the training staff identified
that this event was a drill. The security staff responded in an excellent
manner and prevented the weapon from being brought into the protected area.

2.3 Radiation Work Practice Observation

While inspecting portions of the Unit 2 CS system, the inspectors observed two
instances of poor radiation work practices by personnel in the plant.

In one instance, a safety services technician performing air sampling for a
confined space entry into the Train A CS heat exchanger room did not contact j

radiation protection personnel prior to placing an air sampling hose below the ,

grating into a contaminated area. The room was posted as contaminated below
the grating, and the posting instructed personnel to contact radiation
protection personnel prior to entry. The safety services technician explained
that the tubing did not contact any objects; therefore, no immediate
radiological concern was identified. However, the inspector was concerned
that the technician had not contacted a radiation protection technician prior
to placing the probe in the contaminated area.

During a tour of the Unit 2 Train B emergency core cooling system valve room,
the inspector observed an auxiliary operator hanging clearance order tags on
CS components located below the grating. The auxiliary operator was i

appropriately dressed in protective clothing as this area was posted as a
contaminated area. The inspector observed the operator complete his task and '

exit from the contaminated area. To exit the area, the operator stood on a
pipe inside the contaminated area while he unrolled a pair of protective
coveralls on tcp of the grating and outside of the contaminated area to serve >

as a step off pad. Still standing on the pipe, the operator removed his
protective clothing, placed it on the makeshift step off pad, and then stepped
on to the step off pad. He then rolled the discarded protective clothing up
into the coveralls and began to exit the room. When questioned by the
inspector, the operator indicated that he had consulted with a radiation
protection technician prior to entering the contaminated area and followed the
directions provided to him by the technician. In a subsequent discussion, the
radiation protection technician inoicated that he had planned on returning to
the room to perform a survey and remove the clothing.

The inspector discussed these observations with radiation protection
supervision. The radiation work practices observed by the inspector increased
the potential for the spread of contamination and represented a safety hazard -

in that the operator had to stand on a pipe while he removed his protective
clothing. The licensee indicated that, while they don't normally establish a ,

permanent step off pad for short duration tasks performed in this contaminated
area, a radiation protection technician should have been present in the room
during the evolution.
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2.4 Unit 1 CS System Walkdown

Unit 1 CS system piping was visually inspected to ascertain if conditions
similar to Unit 2 CS system weld cracking had manifested themselves on the
Unit 1 CS system. All accessible piping up to the heat exchanger outlet was
inspected. Flow Diagram M1-232, " Containment Spray System," Revision CP-18,
Sheet 0, was referenced during the system walkdown.

No leakage was observed at any weld locations throughout the system. Numerous

minor bolted flange and pipe cap leaks were identified that did not have work
requests initiated. These deficient items were identified to the licensee and
appropriate work requests were generated. None of the deficient items
affected operability of the system (housekeeping and minor maintenance
deficiencies). Most of the CS system was in good material condition. All
major manual isolation valves were verified to be in the correct position.

2.5 Plant Tours

During a tour of the Unit 2 emergency diesel generator (EDG) rooms on May 17,
the inspector made the following observations:

Water was identified on the floor beneath the jacket water chemicale
addition tanks on EDG 2-01 and 2-02. It appeared that the fill or drain
caps for these tanks leaked; however, a work request tag was not
attached to the caps.

The diesel generator piston hoist cable in the EDG 2-01 room was pluggede
into an energized welding receptacle even though it did not appear that
the hoist was in use.

A room heater was energized in the EDG 2-01 room even though the outsidee
air temperatute and the room temperature were warm and did not appear to
warrant operation of the heater. The heater in the EDG 2-02 room was
not energized, and its thermostat was set at a significantly lower
temperature than the EDG 2-01 room heater.

The inspector informed the licensee of these observt.tions, and prompt
corrective actions were taken. However, the inspector was concerned that ;

auxiliary operators had not identified these items or initiated corrective
actions as a result of their routine plant tours. |

2.6 Conclusion

A walkdown of the Unit 2 safety chilled water system revealed that the system
was in the correct lineup, system material condition was good, and the number
and scope of open work requests against the system did not affect system
operability. Security personnel effectively processed personnel and equipment
through the primary access point. The response by the security staff during a
drill in which an individual, during a training exercise, attempted to bring a

i
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;

pistol onsite was excellent. Two instances of poor radiation work practices |
in posted contaminated areas were observed. In one instance, management ;

expectations were not met in that job coverage by a radiation protection
technician was not provided for work in a contaminated area. Minor equipment

!discrepancies identified by the inspectors in the Unit 2 EDG rooms indicated
that auxiliary operators had not identified or initiated corrective action for |

these problems during their routine plant tours. |
I

3 MAINTENANCE OBSERVATIONS (62703) |

The following maintenance activities were observed during this reporting j

period: ;
i

Removal and replacement of pipe to valve 2CT-0066. This activity, which je
was associated with the design modifications to the Unit 2 CS system to :

address the weld cracks, was performed under Work Order 2-94-069370-00. |
i

Cleaning of Component Cooling Water Heat Exchanger 1-02 performed under. |e
Work Order 1-94-068537-00. ;

i

There were no discrepancies noted during the observation and review of these ;

maintenance activities. [

4 SURVEILLANCE OBSERVATIONS (61726)
h

4.1 Unit 1 Turbine-Oriven Auxiliary Feedwater (TDAFW) pump .

I
The inspector observed Unit 1 operations personnel perform Surveillance :
Procedure OPT-206A, "AFW System," Revision 9, Section 8.1.3 (Work Order 5-94- }
501667-AC). This procedure was being performed to demonstrate the operability i

of the TDAFW pump (Technical Specifications 4.0.5 and 4.7.1.2a.2). This start !

was performed after prewarming the TDAFW pump steam supply lines. The (
Operations Manager was present to observe the on-the-job training for a unit [

supervisor (US) trainee. The US trainee was being guided and controlled by a l

senior reactor operator (SR0), the on-duty US. -[
!

The US trainee discussed the evolution with all involved personnel. The !

prejob briefing was adequate; however, the precautions and limitations were t

not discussed and immediate feedback was not provided. Most communications- !
were performed by the trainee with constant monitoring by the SRO. Two i

occasions were noted where the US. trainee gave commands to an auxiliary i

operator without receiving a repeat back of the command and without immediate i

feedback from the on-duty US. All switch manipulations were monitored by the }
SR0 to verify correct manipulation. Overall, the evolution, including the i

monitoring of the trainee, was well controlled and conducted in an appropriate |;
manner.

I
The Operations Manager stated that the evolution was well controlled; however, !

he indicated that communications could be improved. {
!

!
;

t
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Vibration data collected was within specification, and no abnormal vibration
trends were identified. All other pump parameters were satisfactory.

4.2 Unit 2 Integrated ESF Testing
,

On May 6, 1994, the inspectors observed two surveillance tests performed to
satisfy 18-month Technical Specification surveillance test requirements
associated with the EDG and ESF actuation.

P

Procedures PPT-S2-7414A, " Safety Injection Without Loss of Offsite Power,
Train A," Revision 1, and PPT-52-7410A, " Safety Injection In Conjunction With
Loss of Offsite Power, Train A," Revision 1, were performed to ensure proper
operation and response of ESF equipment to varying actuation signals and
conditions.

A prejob brief was conducted prior to each test. Initiated by the designated
test leader, the brief included a summary of the test and its objectives,
precautions and limitations, responsibilities, the interface between
operations and test personnel, and other pertinent information. In addition, -

the shift manager, unit supervisor, and reactor operator participating in the
test conducted a detailed walkdown of the control boards during which they
discussed expected system response and expected control room indications.
Prior to performing Procedure PPT-S2-7410A, the operators also discussed ;

contingency actions in the event that the EDG tripped during the performance
of the test. The coordination and conduct of the surveillances was excellent;
however, the inspector noted several instances of informal communications
between operators in the control room and auxiliary operators in the plant.

,

While establishing the equipment lineups prior to the initiation of
Procedure PPT-S2-7410A, the inspector observed that operators were unable to
start the positive displacement charging pump from the control room. Further
investigation revealed that the pump's recirculation valve was closed which
prevented a start signal to the pump. A clearance tag was in place on the
control board handswitch for the recirculation valve which indicated that the
required position of the switch was " automatic" after opening the valve.
Since the motor breaker to the recirculation valve had been placed in the open
position with a clearance tag hanging, operators did not have valve position
indication and could not determine the position of the valve from the control

The operators soon recognized the problem, opened the recirculationroom.
valve, and started the pump.

'

The licensee determined that the recirculation valve was in the wrong position
due to an error made in the implementation of Clearance Number 2-94-01783,
performed in preparation for Procedure PPT-S2-7410A on May 6. The special .

instructions for this clearance indicated that the recirculation valve control
switch was to be placed in the " Auto After 0 pen" position. However, the list
of tags to be hung by the clearance, which was on a different sheet than the
special instructions, indicated only that the switch was to be positioned in
the "AUT0" position. Due to the size of the data field for the equipment ,

position column, " AUTO AFTER OPEN" would not fit in the position column on the
r
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clearance order. When the clearance was hung, operators failed to implement
the special instructions listed on the clearance order and the valve remained
closed.

'

In response to this error, the licensee reemphasized to operators the need to
review and implement the special instructions associated with clearance
orders. They also planned on conducting a review of the clearance order
format to determine if human factors improvements could be made to clearly ,

state the required position of the component.

4.3 Conclusion

Inspectors observed that surveillances were well performed and identified
strengths as well as areas for improvement. The planning and coordination of
the integrated ESF testing was excellent. Prejob briefs included excellent
coverage of expected plant respanse and contingency actions. However,
operators failed to implement the special instructions of a clearance order
and incorrectly tagged the positive displacement pump recirculation valve in
the closed position, preventing operators from starting the pump. Examples of
poor control room communications were observed, including informal phone
communications by control room operators to auxiliary operators in the plant.

5 FOLLOWUP - PLANT OPERATIONS (92901)

5.1 Unit 2 Undervoltage Relay Fuses
,

On May 8, while performing Procedure PPT-52-7408A, Revision 2, " Train A Diesel ,

Generator 24 Hour Load Test," the licensee determined that the feeder breakers '

for Motor Control Centers XEB3-1, 2EB1-2, 2EB1-2, and XEB1-3 did not load shed '

on a loss of offsite power condition, as required by the test. Subsequent
investigation revealed that the undervoltage relay fuses for Buses 2EB2 and
2EB3 were removed thus preventing the motor control centers from shedding on a
blackout signal . The fuses were reinstalled, and the feeder breakers for the
motor control centers opened as expected.

The fuses had been removed by operations personnel on May 4 in preparation for f
diesel generator testing to be performed by Meter and Relay personnel.
Utilizing SOP-609B, Revision 0, " Diesel Generator System," Section 5.2.2, the
control room reactor operator directed the auxiliary operator to remove motor
control center undervoltage relay Fuses 2EB1 and 2EB3. The reactor operator ,

vread the procedure steps to the auxiliary operator in the plant, and the fuses
were removed. Procedure SOP-6098 indicated that the step for removing the y

fuses required independent verification which was to be documented on an ;

!independent verification log sheet. Independent verification was not
performed or logged for this step.

Following the completion of the testing by Meter and Relay personnel on May 4, [

operators aligned the diesel generator for further testing. The EDG was ,

paralleled with offsite power and the output breaker was opened. Ten minutes
after the output breaker was opened, operators observed fluctuations in EDG
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engine speed and manually tripped the EDG. Following the trip, operators
failed to reinstall the undervoltage relay fuses in accordance with
Procedure SOP-609B. This error was discovered on May 8. During the period of
May 4-8, Unit 2 was in Mode 5 with one ESF train required. The Train B
safeguards electrical buses were maintained operable as required by Technical
Specifications.

Following the May 8 discovery, the licensee took immediate corrective actions
and reinstalled the undervoltage relay fuses. Operations Notification and
Evaluation Form 94-639 was generated to document the finding. The licensee
issued a lessons learned to operators which detailed the event and emphasized
the requirements regarding independent verification steps. Additional
corrective actions included plans to review: (a) the process for the removal
of fuses, (b) the conduct of integrated tests requiring the use of and c

transition between multiple procedures, (c) logging requirements to determine
where improvements could be made to prevent recurrence of this and similar :

|events, and (d) Procedure S0P-6098 and other procedures related to the event I

for possible enhancements.
iThe failure to perform independent verification for the removal of the

undervoltage relay fuses and the f ailure to reinstall the undervoltage relay |

fuses, as required by Procedure 50P-609B, was identified as a violation of
Technical Specification 6.8.la. Because the condition was identified by the
licensee, the event was of low safety significance, and corrective actions
were initiated, this violation will not be cited because the criteria in
paragraph Vll.B.2 of Appendix C to 10 CFR Part 2 of the NRC's " Rules of
Practice" were satisfied.

,

5.2 Conclusions

A noncited violation of Technical Specifications was identified when control
room operators failed to reinstall undervoltage relay fuses for Buses 2EB2 and
2EB3, as directed by procedure, thus preventing the load shed of four motor
control centers during a loss of offsite power test. In addition, operators

failed to perform independent verification of the fuse removal as required by
the procedure.

6 FOLLOWUP - MAINTENANCE (92902)
i

6.1 Unit 2 Undervoltage Relay Calibration ,

On May 23 the licensee performed Procedure MSE-S2-0603A, Revision 0, " Unit 2
Train A Undervoltage Relay Calibration and Response Time Surveillance Test."
The purpose of this 18-month surveillance was to perform a channel calibratien ,

and system response time test on the 6.9kv Safeguards Bus 2EAl and 480v
Buses 2EB1 and 2EB3. During the performance of this surveillance, the
licensee determined that the as-found calibration data for 14 of the 16
undervoltage relays on 6.9kv Safeguards Bus 2EAl and 480v Buses 2EB1 and 2EB3
exceeded Technical Specification limits for relay dropout. These relays were
calibrated and returned within Technical Specification limits. The licensee

i
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began an investigation of the causes for this condition. Suspecting that an
error may have been made during the previous calibration of the relays in
Decen,ber 1992, and since the Train B relays had been calibrated at the same
time, the licensee decided to calibrate the undervoltage relays associated
with the Train B safeguards buses. The licensee found that six Train B relays
exceeded Technical Specification limits for dropout voltage. These relays
were recalibrated.

Following extensive investigation into the causes for the large number of
relays being out of calibration, the licensee determined that the as-found
calibration data for the most recent calibrations were inaccurate. They
determined that the plant power supply used to provide power to the
calibration test equipment was not a clean source, that is, the plant power
waveform was clipped or flattened. This adversely affected the output of the
test set used to calibrate the undervoltage relays and resulted in the
erroneous calibration data. Based on this discovery, the licensee ,

recalibrated the undervoltage relays for the Trains A and B safeguards buses
using a test device which produced a more accurate sine wave output signal and
which was not affected by the quality of the input power source signal.

At the conclusion of this reporting period, the licensee was investigating the !

root cause for this calibration error and determining the generic implications
and corrective actions. Further inspection of this matter will focus on the
results of these efforts and will be tracked as an inspection followup item
(IFl 446/9413-01). ,

!

6.2 Conclusions

The licensee identified a condition in which a " dirty" plant power supply to a
test set used to calibrate undervoltage relays on the safeguards buses ,

resulted in relay dropout setpoints which appeared to be outside of Technical .

Specification limits. Followup of this event will be conducted during a ,

'

future inspection and will be tracked as an inspection followup item.

7 FOLLOWUP - ENGINEERING (92903)
'

7.1 Unit 2 CS System Weld Cracks

On May 12, while conducting a walkdown of the Unit 2 safety chill water .

'

system, inspectors identified the seepage of liquid from a weld which
connected a 3/4-inch relief line to the 12-inch suction header for CS
Pump 2-02. The licensee determined that a pinhole leak existed in the weld
and repaired the leak. On May 17, following the operation of CS Pump 2-02 for
system vibration measurements, the licensee identified another pinhole leak at
a weld connecting a pressure transmitter sensing line to the CS Pump 2-02
discharge header. By the end of the inspection period, a total of four leaks
were identified in the CS system affecting both trains.

Preliminary evaluation based on a metallographic examination of the weld
cracks determined that the cracks were the result of high cycle fatigue caused

!
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,

i

by excessive vibration of the CS system. Based on these recent findings, the ;

licensee initiated an extensive program to measure CS system vibration levels,
identify locations of high vibration, and reduce the vibration levels at these -

locations. These efforts were still in progress at the end of this inspection ;

period. The licensee had previously experienced similar problems with weld
'

cracks in the Unit 2 CS system in 1992 and 1993.

Due to the extent of the cracks identified in the Unit 2 CS system and the
history this system has had with weld cracks, a separate NRC inspection is
planned to assess the licensee's ongoing corrective actions and the adequacy

>

of past corrective actions. This issue remained unresolved at the end of the
inspection period (URI 446/9413-02).

P

7.2 Conclusions
;The licensee's ongoing corrective actions and the adequacy of past corrective

actions regarding weld cracks in the Unit 2 CS system will be assessed in a
separate inspection. <

,
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ATTACHMENT

1 PERSONS CONTACTED

1.1 Licensee Personnel

R. D. Bird, Jr., Nuclear Planning Manager
D. L. Davis, Nuclear Overview Manager
R. Flores, Shift Operations Manager
T. A. Hope, Regulatory Compliance Manager
J. J. Kelley, Vice President, Nuclear Engineering / Support
D. C. Kross, Operations Support Manager
J. J. LaMarca, Unit 1 Outage Manager
B. T. Lancaster, Plant Support Manager
F. W. Madden, Engineering Overview Manager
D. M. McAfee, Programs Overview Manager
R. J. Prince, Radiation Protection Manager
R. A. Smith, Systems Engineering Supervisor
D. M. Snow, Regulatory Affairs Technician
C. L. Terry, Vice President, Nuclear Operations

The personnel listed above attended the exit meeting. In addition to these
personnel, the inspectors contacted other personnel during this inspection
period.

2 EXIT MEETING

An exit meeting was conducted on June 2, 1994. During this meeting, the
inspectors reviewed the scope and findings of the report. The licensee did
not express a position on the inspection findings documented in this report.
The licensee did not identify as proprietary any information provided to, or
reviewed by, the inspectors.


