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SUMMARY

Scope: Inspections were conducted by resident and regional inspectors in
the areas of plant operations, maintenance, engineering and plant
support. As part of this effort, backshift inspections were
conducted.

'

Results:
|

| Plant Operations.- Violation 50-414/96-05-01 was identified in that two
| hydrogen.. igniters in.the same region of the Unit 2

1 containment were inoperable for approximately 22 hours'

during Mode 1 operation (paragraph 2.2). When a
Digital Feedwater Control System. power supply failure

| occurred . control room operators'were attentive to
| changes in the control mode of several Main Feedwater.
i System components ~and responded promptly and

appropriately-(paragraph 2.3).

Maintenance The licensee effectively planned repair work
: associated with a fuel oil leak at an ejector fitting
| on the 2B diesel generator. As a result, the
: maintenance was successfully performed within a two-
i
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hour Technical Specification action statement time
limit (paragraph 3.1). The licensee identified
adverse equipment performance trends for the
Instrument Air System and the control Room Ventilation
System in a timely fashion and initiated appropriate
actions to assess the cause of the trends-(paragraph
3.2). The failure of a latching relay caused Unit 2
to enter a 12-hour shutdown action statement. A
formal, systematic method of incorporating such
equipment failures into the licensee's Failure
Analysis and Trending System did not exist (paragraph
3.3). Poor prioritization of inspections of motor
control centers caused untimely discovery of
potentially detrimental conditions in two breaker
cubicles. Efforts to reduce the maintenance backlog
identified outstanding work orders to perform
inspections developed in response to a similar
condition in a similar cubicle in June 1995 (paragraph

,

3.5). Troubleshooting and investigation of.a Standby |
Shutdown Facility Diesel Generator trip were effective 1

(paragraph 3.6).

Enaineerina During replacement of a digital optical' isolator, an
inadvertent A train Nuclear Service Water Lo-Lo pit
level signal was generated because of
misinterpretation of an electrical connection drawing.
Poor quality of the drawing contributed to the error
(paragraph 4.1). A violation was identified regarding
the licensee's failure to complete the 10 CFR 50.59
evaluation of the revision to procedure OP/1/A/6250/02
to permit operation of the auxiliary feedwater piping
at a higher temperature in accordance with the
licensee's procedures and NRC requirements (paragraph
4.2). A modification which replaced the 125 VDC Vital
I&C Control Power batteries on Unit 1 (four battery
banks) was reviewed. This review included design
documents, inspection of equipment after completed
work, and observation of voltage and specific gravity
readings. Particular attention was paid to evaluating
the licensee's justification for performing this work
while at power through use of successive Technical
Specification action statements. The work liid not
create any significant increase in risk. This was
based primarily on the fact that the plant remained in
compliance with GDC 17 throughout the changeout
evolution. The modification package was in compliance
with regulatory requirements. Therefore, the
inspector concluded that implementation of the
modification represented good engineering support for
operations (paragraph 4.3).
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Actions to include the new Engineering Building into
the protected area were effectively implemented toPlant Support
minimize the use of compensatory actions (paragraph

,

|

5.1).

.
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REPORT DETAILS

Acronyms used in this report are defined in paragraph 9.

1. PERSONS CONTACTED

Licensee Employees

Addis, B., Training Manager
* Bhatnager, A., Operations Superintendent
* Caldwell, J., Electrical Engineer
* Cox, J., Supervisor, Electrical Engineering

Coy, S., Radiation Protection Manager
* Forbes, J., Engineering Manager

Funderburk, W., Work Control Superintendent
* Glasser, J., Electrical Engineer |

Harrall, T., IAE Maintenance Superintendent !Kimball, D., Safety Review Group Manager
* Kitlan, M., Regulatory Compliance Manager l
* Kulla, D., Civil Engineering Supervisor '

.

Lowery, J., Compliance Specialist
McCollum, W., Catawba Site Vice-President

* Nguyen, T., Electrical Engineer
* Nicholson, K., Compliance Specialist
* Patrick, M., Safety Assurance Manager

1

* Peterson, G., Station Manager l

Propst, R., Chemistry Manager '

Rogers, D., Mechanical Maintenance Superintendent
Tower, D., Compliance Engineer

* Attended interim exit meetings on March 28, April 25, and/or the final
exit meeting on May 13, 1996.

Other licensee employees contacted included technicians, operators,
mechanics, design & system engineers, security force members and office
personnel.

2.0 PLANT OPERATIONS (NRC Inspection Procedures 40500 and 71707)

2.1 PLANT STATUS

Both units operated at essentially full power for the entire report |
period. I

2.2 ELECTRICAL HYDR 0 GEN MITIGATION IGNITER FAILURE

On March 22 Engineering perso'nnel identified a violation of TS during a
review of documentation a'ssociated with a quarterly surveillance of
train B of the Hydrogen Mitigation System (HMS). The surveillance,
which had been conducted on March 8, revealed that one of the 35 B train
hydrogen igniters, located in the Pressurizer Relief Tank (PRT) region |

of containment, was inoperable. Technical Specification 3.6.4.3 states
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; that both trains of the HMS are required to be operable. Associated
Surveillance Requirement 4.6.4.3 states that the HMS is operable

i
provided that 34 of the 35 igniters in each train are operable and
inoperable igniters are not on corresponding redundant circuits that
provide coverage in the same region of containment. Since the systemi

met the requirements for operability, Operations was notified that the
train could be returned to service following the surveillance *. The
maintenance technicians forwarded a copy of the test data sheets to

|
Engineering per step 10.4.2 of the surveillance procedure,

~ IP/2/A/3170/03B, Hydrogen Mitigation System Train B Quarterly Check.
However, the copy of the data sheets were left on the system engineer's
desk, no direct communication to engineering was made, and Operations

.

was not apprised of the inoperable B train igniter. As a result, the
inoperable igniter was not placed on the Technical Specification Action

i Item Log (TSAIL) to be tracked until repairs could be made.
s.

On March 18 at 10:40 a.m., the A train igniters were declared inoperable ,

and placed into TSAIL for a quarterly surveillance. A blown fuse was l.

l
'

replaced on March 19 and A train was declared operable and removed from"

TSAIL on March 19 at 8:58 a.m. On March 22 engineering personnel"

recognized that both igniters in the PRT region of containment had beenj
simultaneously inoperable during A train testing. Therefore, TS 3.6.4.3
was violated during the time that the A train of HMS was declared
inoperable for surveillance testing and corrective work to repair a
blown fuse, from 10:40 a.m. March 18 until the system was declared
operable at 8:58 a.m. March 19, for a duration of approximately 22
hours. The safety challenge posed by this violation of TS was limited
because there are five other pairs of igniters in the same area of lower

.

containment and mixing is provided by the Containment Air Return and
Hydrogen Skimmer System. The loss of both igniters would have had
adverse implications only if other. multi >1e failures had resulted in a
LOCA and subsequent volumes of hydrogen lad reached explosive,

accumulations in the PRT region of containment because a controlled burn3
!

!

| could not be performed using igniters in adjacent regions of
: containment.

The licensee documented the TS violation in PIP 0 C96-0708 and in'

Licensee Event Report 50-414/96-002. Two root causes are identified in
these documents: (1) no programmatic requirements were in place to
direct Maintenance to communicate the surveillance results to
Operations, and (2) when the test was completed, Maintenance did not
communicate the test results directly to Engineering. The following
actions are planned /have been taken: (1) revise IP/1(2)/A/3170/03A(B),
Hydrogen Mitigation System Quarterly Check, to ensure that appropriate
groups are notified; (2) replace the inoperable B train igniter during
the next unit shutdown; (3) ensure all maintenance supervisors know that
a personal contact with Operations and Engineering is required when the
acceptance criteria of a TS surveillance are not met; and (4) submitted

; a TS change which adopts the standard TS to allow operation for up to 7
;

days with two igniters inoperable in the same region.
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The inspector reviewed PIP 0-C96-0708 and Licensee Event Report 50- '

414/96-002 and concluded that planned corrective actions identified in
the PIP and LER are narrow in scope. Specifically, formal / procedural
guidance addressing Maintenance's failure to communicate surveillance !

results to Operations is applied to the Hydrogen Mitigation System only.
Consequently, these corrective actions are not likely to prevent
recurrence of inadequate communication of surveillance test results in
light of previously identified interdepartmental communication
weaknesses (i.e., LER 414/94-04, LER 414/94-07 and Violation 50-414/94-
27-03, and FPI assessment results). Accordingly, this is identified as
Violation 50-414/96-05-01: Failure to comply with Hydrogen Mitigation
System Technical Specification.

Subsequent to the inspector questioning the scope of the corrective
actions delineated in the LER, the licensee assessed other surveillance
test procedures for similar conditions. Although similar examples were
identified, they applied to specific systems and were not considered
widespread. The inspectors will assess the adequacy of furthir
corrective action as part of the review of the response to the
violation.

2.3 DIGITAL FEEDWATER CONTROL SYSTEM POWER SUPPLY FAILURE

On April 16, 1996, a_ Digital Feedwater Control System (DFCS) power
supply failure occurred. The failure caused the "DFCS Trouble" and the
"DFCS not in Auto" annunciators to light in the control room, and the A
steam generator main feedwater regulating bypass valve and both main
feedwater pump turbine speed control valves to swap from automatic to
manual control. The operator at the controls quickly recognized that
the pump turbine speed control and bypass valve control swapped to
manual and responded to the annunciators as required. l

I

The DFCS is designed with redundant power and control circuits and
should be capable of sustaining a single failure without any noticeable
effect on feedwater control in automatic. Because the power supply
failure affected the system's mode of control, the licensee was
concerned that the system might have responded in an unexpected manner.

The licensee determined that the power supply lost its ability to
regulate voltage and induced a swing in voltage that affected-the
systems ability to control in manual. Three previous failures of this
type of power supply were instantaneous losses of the power supply, and
the system responded as expected by transferring feedwater control to
the redundant, or backup, computer and its dedicated power supply.
Because the failure experienced on April 16 induced swings in voltage
rather than an instantaneous failure, the affected computer was not
immediately dropped from the system's controlling function and,
therefore, caused the system's own diagnostic processor to detect a
problem with controlling in automatic. As a result, the system's
controlling mode swapped to manual.

ENCLOSURE 2
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The inspector interviewed the IAE technician involved in the 1

troubleshooting of the power supply and inspected cabinets housing the
system components. The inspector concluded that-the~ system responded as
designed and that the control room operators were attentive to the
change in control mode and responded promptly and appropriately, j

2.4 FACILITY TOURS
l

During the inspection period the inspector tours of the facility focused |
on entering several areas within the radiological control area that were ,

entered on a less frequent basis because of radiological conditions. l'

The inspectors assessed material conditions, including temporary storage |

| of equipment, installed temporary modifications, and radiological
conditions such as the extent of contamination which could impact j

,

l access. ]

Discrepancies were identified associated with a temporary pump installed
in the ground water drainage system sump. The power cable was not'

protected where it passed through the room door and the temporary
equipment was tied off to permanent safety related equipment in the ;

area. These conditions were brought to the attention of licensee |
'

personnel. The licensee had previously identified the discrepancies and
had initiated action to remove the temporary equipment. The inspector
verified that the temporary equipment was removed shortly thereafter.

|

During a walkdown of the Waste Gas System areas, the inspector observed
an apparently temporary barometric pressure gauge mounted on an
instrument tube tray near the waste gas decay tank room. The inspector
questioned radwaste operators responsible for waste gas system operation

!
about the use of this barometer. The operators indicated that

i barometric pressure was logged every four hours for trending purposes
j and also used for waste gas system leakage determinations as needed.

Since the barometer was obviously uncontrolled as plant process
| instrumentation, the inspector reviewed its use to determine if it wasI

currently being used to satisfy TS required function or surveillance.

The inspector reviewed the use of the barometer with Chemistry staff
personnel and found that the barometer was not used to perform TS
related functions. The licensee performs waste gas decay tank leakage |

measurements using the barometer as directed by a control room
annunciator response to decreasing waste gas decay tank pressure. The i

barometric pressure reading is used in a correction factor calculation
to determine if actual waste gas decay tank leakage has occurred or if
the pressure change in the decay tanks occurred due to weather induced
barometric pressure changes. The licensee performs these calculations
per procedure using the Catawba chemistry Manual-Chemistry Guideline
3.4.27, WG System Operating Philosophy Guideline.

| The inspector observed that the barometric pressure correction was used
! mainly for the detection of very small chronic leakage in the. waste gas
,
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| system (less than 1 psig/ day) and was not needed for the identification
of large leaks. The licensee considered establishing calibration
controls for the barometer. Based on this review the-inspector
concluded that since the barometer was not used for TS required

| functions or surveillances that calibration controls were not required.

Overall, the areas entered were in good condition. Licensee efforts to
reduce the maintenance backlog were noticeable with fewer equipment
discrepancies identified. The use of catch containments to prevent
contamination from leaking components was reduced over past licensee
practice and contaminated areas were minimal. |

3.0 MAINTENANCE (NRC Inspection Procedures 62703, 61726, and 92902)

3.1 DIESEL GENERATOR 2B FUEL OIL LEAK

On March 22, 1996, the licensee identified a fuel oil leak from a fuel
ejector fitting. The ejector is designed to draw the unburned fuel oil
from the injectors and discharge it back to the day tank via the normal-

fuel oil line. The 2A day tank supply bypass valve had been opened on i

March 19 following an unsuccessful test of the 2A day tank level switch;,

this was done to maintain operability of the 2A DG. (A similar level
switch failure and alignment of the 28 DG day tank is documented in NRC,

Inspection Report 50-413,414/96-02.) The licensee initiated W/0
96025306 for the leak to be repaired, and Engineering personnel
indicated that the leak posed no-operability concern.-

On March 22 the licensee also realized that a b train igniter in the
Pressurizer Relief Tank region of containment was inoperable because it
had failed to meet acceptance criteria for a 92 day TS surveillance test
conducted on March 8 (documented in Section 2.2 of this report). As a
result, declaring the 2A DG inoperable to repair the leak would have
required the licensee to verify that all required systems, subsystems,
trains, components and devices that depend on the remaining OPERABLE<

diesel generator as a source of emergency power were OPERABLE as well.
; With that condition not satisfied within two hours, the unit would be

required to be in at least HOT STANDBY within the next six hours. '

Over the following two days, the option of repairing the inoperable
igniter was considered. However, the repair would require containment
entry inside the crane wall. Radiation Protection personnel determined
that the unit would have to drop to 15% power or less for a worker
perform the repair, and that the dose rate would be approximately 800
mR/hr. Power reduction to 1% was proposed because of the length of time
the_ licensee anticipated that the repair would take. The licensee
determined that repairing the 2A DG was the most feasible plan. Work
Order 96025306 was held up until the licensee could develop a repair
plan that could be executed within a two-hour window.

The leak worsened over the following four days, reaching a rate of 108
3
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drops per minute on March 26. Operations determined that placing a
catchment under the leak would pose undue personnel risk if the diesel
were to start. They determined that, since the oil-was dripping into
the trench below the DG flywheel and draining to the DG sump, where it
was being collected, there was no need for a catchment. Licehsee
evaluation of the leak indicated that the location of the leak precluded
a fire hazard.

On March 28 the 2A DG was declared inoperable for maintenance and Unit 2 i

entered TS 3.8.1.1, Action Statement c. The ejector fitting was ;

itightened, and the leak slowed to 8 drops per minute. Tags were
cleared, and the 2A DG was declared operable within approximately 90

| minutes.
The inspector was present during the PORC review of the 2A DG repair

'
'

plan and observed the maintenance to tighten the fitting. The inspector
noted that the licensee expended substantial effort to plan, coordinate,
and streamline the repair work. As a result, the maintenance was
performed quickly and without incident.

3.2 EQUIPMENT RELIABILITY TRENDS

|
During the report period the licensee classified two systems as having

|
adverse performance trends. The Instrument Air System Compressors and
the Control Room Ventilation System both had recent declining'

performance trends.

The Instrument Air System contains three centrifugal compressors
(Compressors D, E, and F). Compressors E and F were installed in
December 1994 and a retrofit of the D compressor was performed in
January 1995. With the exception of containment isolation valves, the
Instrument Air System is not safety related. Nonetheless, the system is
vital to plant operation since loss of the system would result in
reactor trips. Accordingly, the system is included in the scope of the
Maintenance Rule.

| Based on the frequency of compressor failures in 1995 and 1996 to date,
| the licensee categorized the reliability of the compressors as an
| adverse trend. Actions were initiated to assess: 1) the installation of
| the E compressor; 2) the need for additional training on the compressor,

its controls, and dryer; and 3) the compressor preventative maintenance
program.

| The Control Room Ventilation System maintains a habitable environment in
the Control Room area for personnel and equipment during and following
design basis events. During the first quarter of 1996, the licensee
identified six failures of the system. The 1996 performance goal for
the system is eight failures / year. Two failures involved carbon filter

i
bed penetration testing, one was due to a refrigerant leak and the
remaining three were failures of the B Chiller to start. The.three
failures to start appeared to have separate root causes. Short-termi

|
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actions were taken to address each failure.

Long-term actions were initiated to-change the sampling method of the
carbon filter beds to ensure a representative sample is collected and a
Failure Investigation Process team was initiated to assess the three
failures to start for commonality. Results of the Failure Investigation
process were planned to be reported into the Top Equipment Problem
Resolution process since the reliability of the Control Room Ventilation
System was being tracked by that process.

The inspector reviewed the data used to identify the adverse performance !
trends and the planned actions. The inspector concluded that the
licensee had identified the adverse equipment performance trends in a
timely fashion and initiated appropriate actions to assess the cause of
the trends.

.

3.3 TRAIN B CONTAINMENT SPRAY RESET LATCHING RELAY

On March 14, at 10:50 a.m., Unit 1 entered TS 3.3.2, Engineered Safety
Features Actuation System Instrumentation, Action c, when the B train
Containment Spray pushbutton would not. reset during Auxiliary Safeguards
testing. Action c was entered because a channel of automatic actuation
logic and actuation relays was not operable. Action #14 in Table 3.3-3
required that the inoperable channel be restored or that the unit be in
at least Mode 3, Hot Standby, within 12 hours.

The test was aborted and a work request was generated to investigate and
repair the problem. The licensee discovered that a latch relay in the B
train SSPS cabinet would not unlatch when the reset button on the
control panel was depressed. A work order was issued for the relay to '

be prepared and a PORC meeting was convened to discuss options for
resolving the equipment problem. At 4:10 p.m. the failed latch relay
was identified. A spare latch relay was taken out of the B train SSPS
cabinet and used as a replacement; the failed relay was placed in the
spare's location. Within roughly an hour, the spare relay was installed
and successfully tested, and the B train containment spray ESF actuation
relays were declared operable. The TS was exited at 5:44 p.m.

The equipment failure was documented in PIP 1-C96-0652 and categorized
as a less significant event (LSE). New PIP program guidance was
recently communicated to plant personnel to perform an " apparent" root
cause for LSEs and more detailed, thorough root cause evaluations for
more significant events (MSEs). Since this event was an LSE, no root
cause determination was made and the relay is still in the field
occupying the space of the spare relay that was used to replace the
failed relay. The licensee planned to track the failure in their
Failure Analysis Trend System (FATS). However, the PIP does not specify
entry into FATS as a corrective action that must be completed before the
PIP can be closed out. No formal process to ensure that it will be
dispositioned as a FATS tracking item in a timely manner was identified

ENCLOSURE 2
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by the inspector. The current reliance is upon W0s and TSAIL entries to 1

ensure all appropriate failures are entered into FATS. Considering the
~1mpact of the relay's failure (entry into a 12-hour shutdown-action

statement), the inspector concluded that a formal, more systematic
method of incorporating these types of equipment failures into FATS
would be appropriate.

3.4 NUCLEAR SERVICE WATER VENT PIPING CORROSION

On March 28, during a boric acid corrosion inspection in the Unit 1 B
|

| train containment spray heat exchanger room, the licensee identified
i evidence of an inactive through wall leak on the heat exchanger's

service water vent piping. The vent piping was one inch diameter carbon
steel piping. Following identification of the leak in the vent piping,

! the licensee took actions to isolate the service water side of the heat
! exchanger and replace the vent piping (WO 96027130).

The licensee also performed ultrasonic testing of the similar vent
1

piping installed on the Unit 2 A train and B train containment spray
heat exchangers. The Unit 1 A train heat exchanger was not inspected
because the vent piping was replaced in 1994 with a stainless steel
material that is not as susceptible to corrosion as the carbon steel |
material (Modification CE-4459). The inspector reviewed the results of
the ultrasonic examinations and verified that the measurements did not
indicate significant wall thinning of the piping. The inspector
reviewed the results of a metallurgical analysis of the failed vent |

piping (Metallurgical Analysis Report #1968) and observed that the
licensee determined that the cause of the failure was due to the carbon

|

steel piping material being incompatible with untreated service water.
Due to the 72 hour time constraint of the TS action statement that was i

entered to replace the 1A containment spray heat exchanger vent piping, J

the licensee did not upgrade the carbon steel material to stainless
steel. As a long-term corrective action the licensee is evaluating
modifications to upgrade to stainless steel vent piping or replace the
existing carbon steel piping at more frequent intervals. In addition,

the licensee plans to initiate a service water chemical treatment
j program. Based on this review, the inspector concluded that the
|

licensee's actions to replace the service water system piping were
j appropriate.

3.5 MOTOR CONTROL CENTER INSPECTIONS
'

On March 29 as part of the licensee's efforts to reduce the non-outage
corrective maintenance work order backlog, the licensee performed an
inspection of 600 volt motor control centers (WO 95079178) due to
previously identified problems where an alignment wheel screw located in
the breaker cubicles of similar 600 Volt MCCs could damage the input

i power supply cables and result in an electrical fault. The ljcensee's,

inspection of the MCC identified that two cubicles (IEMXA-F048 and;

1EMXE-F04C) had cables in contact with the alignment wheel screws and
|
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were potentially susceptible to damage.

The licensee initiated repair efforts to relocate or replace the
affected cables, and repairs were completed on April 3. The inspector
reviewed corrective action documentation (PIPS 1-C95-0836 and 1-C96-
0794) to evaluate the licensee's resolution of the MCC breaker cubicle
problem.

The inspector observed that the licensee initially had identified the
problem on May 31, 1995. As part of corrective actions the licensee had
developed maintenance work requests to inspect similar Unit 1 & 2
breakers for contact with sharp objects or protrusions in October 1995.

.

These inspections were not performed until late March 1996 as part of 1

backlog reduction efforts.
.

The inspector recognized that the licensee's efforts in reducing the
maintenance backlog were effective; however, poor prioritization of 1

'inspections of motor control centers caused untimely discovery of the
potentially detrimental conditions in two breaker cubicles. Based on
this review the inspector considered the delay in completing motor
control . center inspections for approximately 9 months to be an example 1

of untimely corrective action.

3.6 STANDBY SHUTDOWN FACILITY DIESEL GENERATOR OVERSPEED TRIP

On April 12, during a routine surveillance test,-the Standby Shutdown
Facility (SSF) DG tripped on overspeed approximately 7 seconds after it
was started. Following the DG trip the licensee initiated an
investigation to determine the cause of the trip.

The licensee developed a troubleshooting plan of possible causes prior
to attempting a second start of the DG. After these checks were
completed the DG was restarted with no problems occurring. Based on the
troubleshooting, the licensee determined the trip was spurious. The
licensee ran the SSF DG on April 25 to perform additional
troubleshooting and investigation of the speed sensor and switch that
generated the DG trip. The inspector witnessed the troubleshboting (WO
96032985) and observed that the speed switch trip setpoint was set at i

1994 rpm, which is approximately 76 rpm lower than expected. The normal
operating speed of the engine is 1800 rpm, and the inspector observed
that, upon starting, the engine accelerated to a maximum speed of almost
1900 rpm.

The licensee determined that the low speed switch setting contributed to
the overspeed trip. From discussions with the SSF DG engineer, the ;
inspector learned that the speed switch had not been recalibrated since )
its initial setup. The inspector verified by reviewing corrective '

action documentation (PIP 0-C96-0884) that a preventive maintenance task ;

was generated to recalibrate the speed switch every 18 months. Based on I

this review, the inspector concluded that the licensee's investigation
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and troubleshooting of the SSF DG overspeed trip were effective.

3.7 (CLOSED) LER 50-414/94-02: REACTOR TRIP BREAKERS OPENED DUE T0 l
'

COMPONENT FAILURE

The event occurred on June 15, 1994, due to an intermittent failure of a
Rod Control System Firing Card. The failure resulted in an unexpected
rod operation during the performance of a Digital Rod Position
Indication System alignment and functional test procedure. The
inspector observed that the licensee's long-term corrective actions
addressed two main areas. The first area involved revising procedures
to verify proper rod control system status before performing rod
movement. The second area involved testing of spare firing cards prior l
to instal _lation in the rod control system. This event was also '

discussed during operator proficiency training.

The inspector verified that the procedures were revised to incorporate
the control rod system status check prior to rod movement. During thE
review, the inspector observed that one of the procedures listed in the
LER as being revised (PT/0/A/4150/19, 1/M Approach to Criticality) was

,

not revised, but the requirements to perform the rod control system
status check prior to criticality were incorporated into another
procedure (OP/1,2/A/6150/08, Rod Control).- In addition, the inspector
observed that all spare firing cards in stock were not tested on a
Westinghouse Rod Control Simulator as discussed in the LER. In
practice, the licensee performed functional testing of the cards in the
rod control system which was comparable to the planned testin9 The
inspector informed the licensee of the two inaccuracies in the LER. The
licensee intends to submit a revised LER. This item is closed.

4.0 ENGINEERING (NRC Inspection Procedures 37550, 37551 and 92903)

4.1 NUCLEAR SERVICE WATER SYSTEM DIGITAL OPTICAL ISOLATOR REPLACEMENT

On March 26 the licensee was completing replacement of a digital optical
isolator associated with valve IRN-488. The replacement was part of the
site's ongoing effort to replace older, historically unreliable optical
isolators with upgraded, more reliable optical isolators (documented in
NRC Inspection Report 50-413,414/95-19). The post-maintenance test
involved the opening of a sliding link, which inadvertently generated a
Lo-Lo pit level signal on Nuclear Service Water Pit A, subsequent start
of the second A train pump, and valve repositionings to provide
separation of the trains.

The Nuclear Service Water System had been aligned to the Standby Nuclear
Service Water Pond to accommodate the optical isolator replacement and
other system valve work. Jumpers were placed to prevent the generation
of false Lo-Lo pit level signals while work was being performed. The
optical isolator (ID4) was appropriately isolated for the replacement,
and the actual replacement work was performed without incident. The
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functional test instructed the technicians to de-energize ID4 by opening
sliding link A-6 in terminal box ITB0X0481. When this sliding link was
opened,104 was de-energized as planned; however, a relay was
inadvertently de-energized as well, which caused the A train Lo-Lo pit
level logic to be satisfied.

The inspector interviewed the engineer who provided the isolation
instructions for the functional test. The unanticipated system response
was attributed to a failure to read a connection drawing'and an
elementary electrical diagram correctly in designing the functional
test. Apparently, neither the designer of the functional test nor the ;
-reviewers recognized from the connection drawing that opening the '

sliding link would de-energize a relay and cause the Nuclear Service
,

Water Pit Lo-Lo level signal-to be generated; this error was attributed i
to poor connection drawing reproduction quality. The elementary )
electrical diagram reflected the as-built circuitry logic, but the
arrangement of the circuitry on the drawing masked the originator's and ,

reviewers' ability to recognize that-the connection drawing had not been !
read correctly. The functional test plan passed through three-layers of l

review, but none of the reviewers recognized the impact of opening the I

s1Iding link.

The inspector reviewed PIP 0-C96-0729 and attended the root cause )
investigation meeting on March 26. The licensee's timely response to I
determine the root cause and assess the implications of future optical lisolator replacements was considered appropriate. The inspector also
attended the presentation of the root cause investigation findings on
April 3. To ensure proper electrical isolation, proposed corrective
actions included: 1) determining appropriate work practices; 2) making
programmatic changes to develop consistency among IAE, Engineering, and
Modifications Engineering; and 3) providing subsequent training to all
plant engineering, IAE, and SP0C personnel to specify the appropriate
work practices. An additional proposed corrective action is to clarify
the elementary electrical diagram for both units.

The licensee recently relocated their document control service to a
central document control location. This change is expected to provide
easier access to higher quality plant drawings.

The inspector concluded that the root causes that were identified in the
PIP 0-C96-0729 were appropriate and that the corrective actions proposed
are satisfactory. The inspector reviewed the engineering evaluation of
the effects of the pump starts and valve repositionings, which also was
documented in the PIP. No concerns with the engineering evaluation were
identified.
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4.2 AUXILIARY FEE 0 WATER DISCHARGE PIPING ALLOWABLE TEMPERATURE INGREASE
'
,

Insoection Scope
,

1 The inspector reviewed the licensee's evaluation of changes to an
| operating procedure to permit the auxiliary feedwater system;

piping to be operated at a higher temperature.j

! Observations and Findinas

{
Evaluation of Auxiliary Feedwater Discharge Piping

On January 17, 1996, while in the process of performing a test of
j portions of the auxiliary feedwater (AFW) system, leakage ~through

the AFW check valves resulted in pump discharge piping reaching !
-

340' F. The design temperature for the piping was 160* F. The licensee
: issued Problem Investigation Process (PIP) number 1-C96-0120 to document

t

and disposition this problem. The licensee performed an operability |t

evaluation for the piping with the increased temperature (340' F) and !.

determined that the piping and associated pipe supports had not been
damaged.

Duke procedure OP/1/A/6250/02, Auxiliary Feedwater System,
1

specifies a maximum temperature for the AFW piping upstream of the'

check valves. The procedure requires the AFW pumps to be run when'

the piping temperature exceeds this value. The procedure alsoi

! requires operations personnel to physically measure and record the
piping temperature at a point approximately five feet downstream
of the flow control valves.

The licensee's short-term corrective actions for PIP 1-C96-0120 |
;

were to perform a design evaluation to consider increasing the
temperature limits for the piping to allow a higher temperature to'

be reached before operator action was required to cool the piping. :

!
The licensee concluded, based on the results of the evaluation,
that the piping was operable up to a temperature of 250' F. The

licensee revised procedure number OP/1/A/6250/02 to permit the
,

piping temperature to increase to 250* F from 225' F prior to
initiation of operator action to cool the piping. The licensee's
justification for changing the procedure was to reduce the number
of AFW pump runs required to cool the piping. The licensee

.

'

performed a 10 CFR 50.59 screening which concluded the procedure;
change did not constitute an unreviewed safety question.;-

e

The inspector discussed with licensee engineers the results of the
piping stress analysis performed to determine if the pipe stresses
were within code allowable limits for the increased operating
temperatures. These discussions disclosed that all piping design
considerations, including pipe stresses, nozzle loads, clearances,
and piping movements were within design allowable limits; however,,

,
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the analysis showed that the loads on some pipe supports
increased.

The inspector reviewed calculation numbers CNC-1206.1C-03-1002
through -1005, -1010, and -1012 through -1016 which evaluated the
increased support loads. The licensee's design criteria for pipe
support calculations were specified in Specification CNS-1196.02-
00-0001, Specification for the Design, Installation, and
Inspection of Concrete Expansion Anchors, and Specification CNS-
1206.00-04-0001, Design Specification for Nuclear Safety Related
(QA Condition 1) and QA Condition 4 Component Supports. The
calculation showed that the stresses in the pipe supports met.
design allowable values with the exception of the loads acting on
the concrete expansion anchors. The design criteria required a
minimum factor of safety of 4.0 for loading of concrete expansion
anchors. The calculations showed that the loads acting on the
concrete expansion anchors resulted in factors of safety of less
than 4.0. The revised loads due to the increased operating
temperatures resulted in anchor loads with factors of safety as
low as 2.0. The calculations concluded that the supports were
operable using the criteria specified in NRC IE Bulletin 79-02,
Supplement 1, which permitted a factor of safety of 2.0 for
operability evaluations. The licensee concluded that the piping
was short term qualified for the increased piping operating
temperature and would be modified to restore the original design
margin for the concrete expansion anchors (F.S. - 4.0).

The inspector reviewed the licensee's 10 CFR 50.59 evaluation of
the change to procedure number OP/1/A/6250/02. The licensee's
50.59 screening for the procedure change concluded that the
increased piping temperature did not change the facility as
described in the SAR (Safety Analysis Report) and did not
adversely affect any system, structure, or component necessary to
operate the plant in accordance with the SAR. The procedure
change was approved on February 21, 1996. The inspector disagreed
with the licensee's evaluation since the increase in operating
temperature did affect the facility as described in the SAR and
reduction of the safety factor by 50 percent for concrete
expansion anchor capacity did represent a potentially adverse
effect on the operation of the AFW system. The SAR is defined in
10 CFR 50.59 and in the licensee's procedures for 50.59
evaluations as the set of documents used to support issuance of an
operating license. IE Bulletin 79-02, which requires a minimum ,

factor of safety of 4.0 for concrete expansion anchors, was
committed to by the licensee and was a document used to form the
basis for issuance of the operating license. The inspector also
noted that the above listed design calculations which formed the
basis for the engineering evaluation of the change to the AFW
system piping operating temperature were not approved until on, or
after, March 5, 1996. Seven of the ten design calculations were
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*not design verified until on, or after, February 29, 1996.

Duke Power Nuclear Station Directive (NSD) 209, 10 CFR 50.59
Evaluations, Revision 3,-dated September 21, 1995, specifies the
requirements for completing 50.59 evaluations. The licensee's
50.59 evaluation for the February 21, 1996, change to the
procedure OP/1/A/6250/02 did not comply with the requirements of
NSD 209. Engineering Directives Manual EDM-101, Engineering
Calculations / Analyses, Revision 4, dated March 30, 1995, requires
certification of design calculations prior to the release of the ;

calculation results. The certification process is defined in the I

procedure as completion of design verification and approval of the !
calculations. The calculations which formed the basis for l

approval of the procedure change were released prior to being
certified. Failure of the licensee to follow the requirements of
procedures NSD-209 and EDM-101 was identified as violation item
413,414/96-05-02, Inadequate 50.59 Evaluation for Changes to
Auxiliary Feedwater Piping Temperature.

The licensee's long-term corrective actions included a
modification to the check valves to reduce the back leakage
through the valves and to modify any pipe supports to restore the
original design margin. A design modification was activated on
March 28, 1996, to upgrade the pipe supports to meet the original
design criteria.

Conclusions |

A violation was identified regarding the licensee's failure to
complete the 50.59 evaluation of the revision to procedure
OP/1/A/6250/02 to permit operation of the AFW piping at a higher
temperature in accordance with the licensee's procedures and NRC
requirements.

4.3 BATTERY REPLACEMENT

The licensee replaced the Unit 1125 VDC Vital I&C Control Power
Batteries due to aging and capacity considerations. The inspector
reviewed this modification. The relevant requirements were: 1) 10 CFR
50, Appendix A, Criterion 17, with regard to battery capacity and number
of sources; 2) Appendix B with regard to procurement and work controls;
3) the Technical Specification with regard to removing equipment from
service; and 4) 50.59 for changes to the plant as described in the
UFSAR.

The system consisted of four batteries for each unit. In normal
alignment, each battery fed a separate main bus and set of sub-buses.
The chargers for batteries A and C were powered from Train A and those
for B and D were powered from Train B. The system was designed to allow
isolation of one battery / charger set while one battery supplied two main
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i buses. This alignment was used whenever a battery received an
; equalizing charge or capacity testing was )erformed on the isolated
i battery or charger. The inspector noted t1at the design was robust in

that there were two power sources in excess of that required to meet
| GDC 17.
4

! All four of the newly installed batteries were rated 1495 Ampere-hour.
i -This rating was of greater capacity than the )revious batteries;
i therefore, the mooification represented an eniancement. The new
i batteries were the same manufacturer's design series as the previous

batteries. Since the plate dimensions of the old and previous were !
'

identical, rack modifications were minor. The batteries were purchased ;
-

i safety-related, and were specified to meet the latest standards for ;

; qualification. The sup)1ier also designed the modifications to the lbattery rack and furnisied the material. I

I i
| Since 1992, when battery design capacity shortcomings were identified
! (refer to NRC Inspection Report 92-01), extensive system voltage
: calculations using computer design tools were generated. The conclusion

of these computations was that the system met the two-hour duty cycle I
! design basis with the larger batteries, including the abnormal alignment
i of one battery feeding two main buses. With the smaller batteries
! installed, certain operational restrictions had been observed. The

inspector reviewed the assumptions and methodology for the voltage
calculations. He concluded that they were based entirely on sound
engineering principles. In some limited cases, the calculated voltage
at a relay was less than the manufacturer's published guaranteed pick-up
voltage. These published values were the same as the NEMA standard
ratings. The calculated voltage was judged acceptable by the licensee
based on results of special testing conducted by the licensee's or third
party test facilities. The inspector evaluated the voltage values and
the test procedure and concluded that use of the test results was
acceptable for the particular application in question. .

The inspector observed that the licensee had addressed the design
considerations of seismic event, short-circuit, and hydrogen venting.
The inspector reviewed the proposed UFSAR changes and associated
unreviewed safety question screening (50.59) for the battery replacement
project and found them acceptable. A similar modification was scheduled
for implementation on Unit 2 in mid-1996.

The battery changeout was implemented under modification package NSM CN-
11339. The work was carried out while the unit was at power. Technical
Specification 3.8.2.1.c and d were Limiting Conditions for Operation
action statements which limited the time that a battery may be isolated
from the system to 10 days. The actual out-of-service time for the
battery changeout work was: battery B - 5 days; battery C - 4.25 days;
battery A - 3.25 days; and battery 0 - 3.25 days (projected). Work on
each battery commenced on Sunday at 12 noon. Therefore, the work was
carried out while at power by entering four successive LCO action
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statements with two to three-day normal alignment periods in between.
The total LCO time for all batteries was about 16 days, the 10 day limit
for each battery was never exceeded.

The licensee stated that implementing this modification while at power
as opposed to during an outage was justified for the following reasons:

Train A/B redundancy and compliance with the single failure-

criterion were maintained in the one-battery-feeds-two-buses
alignment; i.e., the plant remained in compliance with GDC 17;
therefore, extra risk was minimal. This statement was supported
by the voltage study.

Work on the " operable" portions of the 125 VDC Vital I&C Control-

Power System was prohibited while the replacement work was in
progress. This was confirmed by the inspector through review of
the work schedule. Also, the schedule did not indicate any work
was performed on portions of the AC System that could have
affected power to the battery chargers.

Movement of the battery cells to and from the battery rooms could-

be best controlled during a non-outage period due to the fact that
a fewer number of workers are moving about the plant.

The inspector reviewed the UFSAR, Safety Evaluation Reports (SER), and
the Technical Specification bases section, and did not note any
statements in those documents that would invalidate the licensee's
justification. The SER stated that redundancy and compliance with
single failure are maintained while in the configuration where one
battery feeds both buses. This configuration.was recognized as
necessary during periods when the battery would be equalized.

The inspector observed the methods for transporting the cells and
mitigating any potential spills of electrolyte. The inspector reviewed
the detail drawings for the battery rack modifications. The inspector
checked dimensions and hardware on the racks to verify that they were in
accordance with those drawings. The inspector verified system
alignments while one battery was out of service and witnessed
surveillances on completed batteries at various times throughout the
modification. The inspector reviewed the pre-job briefing material and
contingency plans.

With regard to the battery replacement modification the inspector's
overall conclusion was as follows. The modification was an enhancement
and the supporting calculations resolved previous concerns about battery
capacity and system voltage drop. Excess installed capacity was
utilized to make the changeout while at power, and the licensee's
justification for this planned evolution was valid. The modification
was carried out in compliance with the requirements set forth at the
beginning of this paragraph.
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4.4 (CLOSED) IFI 413/94-29-01: FUEL BUILDING CRACKS

During an NRC inspection, documented in Inspection Report number 50-
413,414/94-29, an inspector noted several axial cracks in the reinforced
concrete ceiling over the Unit 1 fuel pool. The area was inaccessible.
The licensee initiated PIP number 1-C95-004 to document and investigate
this issue. Licensee design engineers performed a visual inspection of
the ceiling area from scaffolding erected on the fuel pool crane. The
conclusions of the engineers were that the hairline cracks were the
result of temperature and shrinkage after placement of the concrete and
that no repairs were required. The cracking was originally documented
in a memo to files dated November 4, 1983, which summarized the results
of an inspection of the Unit I reactor building and spent fuel building
roof. The inspector, accompanied by a licensee engineer, examined the
concrete ceiling over the spent fuel pool. The inspector concurred with
the conclusions of the licensee's inspections and disposition of the
PIP. The cracking had no effect on the structural integrity of the
spent fuel building and no repairs were necessary.

5.0 PLANT SUPPORT (NRC Inspection Procedure 71750)

5.1 INCLUSION OF NEW ENGINEERING BUILDING IN PROTECTED AREA

During the inspection period, construction of the new Engineering
Building was completed. Before the new building was occupied, the
protected area was extended to enclose the building. During the ltransition the inspector observed that appropriate compensatory actions
were in place. After the building was searched and included in the ,'
protected area, the inspector assessed the condition of the protected
area fencing, its isolation zones, surveillance camera positioning, and
lighting. No discrepancies were identified. The inspector concluded
that the licensee's actions to enclose the new Engineering Building into
the protected area were well coordinated within the organization and
effectively implemented to minimize the use of compensatory actions.

,

l

6.0 OTHER NRC PERSONNEL ON SITE |

No other NRC personnel were on site during this report period.

7.0 REVIEW 0F UFSAR CONNITNENTS

A recent discovery of a licensee operating their facility in a manner
contrary to the Updated Final Safety Analysis Report description
highlighted the need for a special review that compares plant practices,
procedures and/or parameters to the USFAR descriptions. During the
inspection period the inspectors reviewed the applicable portions of the
USFAR that related to the areas inspected. One inconsistency was
identified by the inspectors. Although the Hydrogen Mitigation System
is required by TS 3.6.4.3, Hydrogen Mitigation System, this system is
not described in the UFSAR. The system was designed to cope with beyond
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design basis events and was not included in the Standard Review Plan.

8.0 EXIT

The inspection scope and findings were summarized on May 13, 1996, by
IRichard Freudenberger with those persons indicated by an asterisk in

paragraph 1. Interim exits were conducted on March 28 and April 25,
1996. The inspector described the areas inspected and discussed in
detail the inspection results. A listing of inspection findings is
provided. Proprietary information is not contained in this report.
During the March 28 interim exit, the licensee stated that a violation
of NRC requirements did not exist as described in violation B included
with this report. The licensee reiterated this position during the
final exit on May 13, 1996. No other dissenting comments were received
from the licensee.

Tyn Item Number Status Description / Reference

VIO 50-414/96-05-01 Open Failure to comply with
Hydrogen Mitigation System
Technical Specification
(Paragraph 2.2)

LER 50-414/94-02 Closed Reactor Trip Breakers Opened
Due to Component Failure
(Paragraph 3.7)

VIO 50-413,414/96-05-02 Open Inadequate 50.59 Evaluation
for Changes to Auxiliary
Feedwater Piping Temperature -
(Paragraph 4.2)

IFI 413/94-29-01 Closed Fuel Building Cracks
(Paragraph 4.4)

9.0 ACRONYMS
|
'

Auxiliary FeedwaterAFW -

Code of Federal RegulationsCFR -

CNS - Catawba Nuclear Station
Digital Feedwater Control SystemDFCS -

Diesel GeneratorDG -

EDM - Engineer Directives Manual .

ESF - Engineered Safety Feature
FATS - Failure Analysis and Trending System

Final Safety Analysis ReportFSAR -

General Design CriteriaGDC -

Hydrogen Mitigation SystemHMS -

Instrument and ControlI&C -

Instrument and ElectricalIAE -
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Inspector Followup Item IIFI -

KC Component Cooling Water System-

LCO Limiting Condition for Operation-

LER Licensee Event Report-

LSE Less Significant Event-

MCC Motor Control Centers-

MSE More Significant Event-

NEMA National Electrical Manufacturer's Association-

NSD Nuclear System Directive --

Nuclear Station ModificationNSM -

Problem Investigation ProcessPIP -

Plant Operations Review CommitteePORC -

Pressurizer Relief TankPRT -

RN Nuclear Service Water System-

SAR - Safety Analysis Report
Safety Evaluation ReportsSER -

SNSWP - Standby Nuclear Service Water Pond
Single Point of ContactSP0C -

Standby Shutdown FacilitySSF -

Solid State Protection SystemSSPS -

TSAIL - Technical Specification Action Item Log
UFSAR - Updated Final Safety Analysis Report
VDC - Volts Direct Current !

ViolationVIO '
-

WG Waste Gas- ,
WO - Work Order

i

8
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