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EXECUTIVE SUMMARY

Catawba Nuclear Station, Units 1 & 2
NRC Inspection Report 50-413/96-13. 50-414/96-13

This integrated inspection included aspects of licensee operations,
maintenance, engineering, and plant support. The report covers a 6-week
period of resident inspection: in addition, it includes the results of
announced inspections by regional reactor safety and re.ctor projects
inspectors and reviews by a licensing project manager. In addition. the

results of a maintenance inspection conducted by a regional reactor inspector

during the week of July 8, has been included in Sections M2.3 and M/.
Qperations

Although a required 10 CFR 50.72 report was submitted late (Non-Cited
Violation 50-414/96-13-01). communication conventions were consistently
utilized, a timely decision regarding the initiation of the shutdown was
made, and good command and control was exhibited during a forced Unit 2
shutdown. (Section 01.1)

A procedure change to prewarm the Residual Heat Removal pump prior to
placing it in service resulted in the unanticipated binding of a manual
isolation valve, which rendered the system inoperable (VIO 50-413,414/
96-13-02). (Section 01.2)

The 1icensee was proactive in determining the source of the water on the
$round surface in the vicinity of Nuclear Service Water System piping.
he delay of Unit 2 startup until the source was identified and repaired
demonstrated an appropriate focus on safe operation of the facility.
(Section 01.3)

Maintenance

The licensee's effort to determine root causes was thorough and adequate
to ensure appropriate classification of safety significant motor
failures. (Section M1.1)

The decision to delay refuelin? until the 1A Residual Heat Removal Pump
could be returned to an operable status was considered to be indicative
of a conservative operational approach. The root cause evaluation of
the motor failure was of an appropriate scope. (Section M1.2)

The actions to repair damaged secondary contact blocks on the Unit 1
Reactor Trip Breakers (RTBs) and bypass RTBs were appropriate. Planned
corrective actions also were appropriate. (Section M1.3)

The licensee was actively monitoring and evaluating equipment
reliability  Adverse trends were identified, and corrective actions
were initiated. Actions reviewed by the inspectors addressed the
concerns and were comprehensive in scope. (Section M2.1)
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Executive Summary 2

The Maintenance seif-assessment program was effective and well managed.
The program identified a high number of rework items which were the
result of poor work practices. (Sections M2.1 and M7.1)

An 1nadequate ﬁrocedure caused unanticipated component actuations that
interfered with the dilution flow for a 1iquid radioactive release.
(Violation 50-413,414/96-13-02). (Section M3.1)

The licensee identified a violation (non-cited) involving the
performance of EmergenC{ Diesel Generator Head reassembly steps out of
sequence (Non-Cited Violation 50-413/96-13-03). (Section M4.1)

ri

An example of a violation for inadequate design control was identified
in that Main Steam Isolation Valve (MSIV) solenoid valve nameg]ate
rating was less than the instrument air maximum pressure (Violation 50-
413.414/96-13-04). (Section E1.2)

Actions to determine the root cause of the B main feedwater pump trip

were timely and appropriate. Proposed corrective actions were adequate.
(Section E2.1)

Several Unit 1 modifications were implemented during the outage to
resolve existing equipment problems and improve plant reliability. The
modifications demonstrated appropriate control of the design control
process at Catawba. The requirements of 50.59 were met for associated
safety evaluations that were reviewed. (Section £2.2)

The erosion/corrosion program was effective in identifying main
feedwater pipe localized wall thinning. (Section E2.3)

The 1995 revision of the Catawba UFSAR matched the provisions of 10 CFR
50.71 and was therefore in compliance with 10 CFR 50.71.(Section E3.1)

Design input errors in Calculation 1223.04-00-0009 were not identified
by the licensee on two occasions: first during the independent review of
the calculation in November 1993, and again during the licensee's steam
supply station (SSS) pre-inspection self-assessment in June 1996
(Violation 50-413,414/96-13-04). (Section E4.1)

Plant Support

An unauthorized entry of an individual into the Radiation Control Area
without appropriate dosimetry, training. or body burden analysis was
1dentified as a violation of Radiation Protection Directive No. II-1.
Radiation Area Access and Monitoring Devices (Violation 50-413,414/96-
13-06). Corrective actions for a previous occurrence were not effective
in preventing recurrence. (Section R1.1)
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Report Details
Summary of Plant Status

Unit 1 was in a refueling/steam generator replacement outage for the duration
of the inspection period.

Unit 2 was in a forced outage because of inoperability of both trains of the
Control Room Ventilation System between August 3 and 12. The unit operated at
or near 100% power throughout the remainder of the inspection period.

Review of UFSAR Commitments

A recent uiscovery of a licensee operating their facility in a manner contrary
to the Updated Final Safety Analysis Report (UFSAR) description signified the
need for a special focus review that compares plant practices, procedures,
and/or parameters to the UFSAR descriptions. While performing inspections
discussed in this report., the inspectors reviewed the applicable portions of
the UFSAR that related to the areas inspected. The inspectors verified that
the UFSAR wording was consistent with the observed plant practices.
procedures, and/or parameters. No deficiencies were identified.

1. Operations
01 Conduct of Operations

01.1 Unit 2 Forced Shutdown
a. In ion 71707

On August 3. 1996, Catawba Unit 2 entered Technical Specification 3.0.3
and was shut down when both trains of the Control Room Area Ventilation
system became inoperable. During the forced outage, the inspectors
observed control room activities, assessed equipment failures and
reviewed reporting requirements.

b. Qbservations and Findings

Trair B of the Control Room Area Ventilation system was out of service
for planned maintenance. The system's A Train pressurization fan motor
subsequently failed, and Technical Specifications (TS) required the unit
to shutdown/cooldown (see section Ml.1 of this report). While the unit
was in Hot Shutdown (Mode 4) on August 4, a fan motor failure occurred
on Train A of the Auxiliary Building Ventilation System (see section
M1.1 of this report). This failure resulted in both trains of Auxiliary
Building Ventilation being inoperable because Train B was out of service
for glanned filter testing. Subsequent problems encountered with
establishing Residual Heat Removal flow on Train B (See section 01.2 of
this report) required the use of Train A of the Residual Heat Removal
2ystem 50 take the unmit to cold shutdown (Mode 5) at 12:58 p.m. on

ugust
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01.2

The inspector observed control room activities during the forced
shutdown and noted that communication conventions were consistently
utilized, a timely decision regarding the initiation of the shutdown was
made, and good command and control was exhibited.

The Ticensee identified a missed 10 CFR 50.72 report regarding the
failure of the A Auxiliary Building Ventilation Filtered Exhaust Fan
Motor. Prior to the failure, the B train was removea from service for
filter testing and replacement. With both trains inoperable, a second
condition existed that required entry into TS 3.0.3. On-shift personnel
considered reporting of this second condition as having been
accomplished by the previous report and did not make a second report
regardin? this fairlure. This condition was later recognized as
reportable under 10 CFR 50.72(b)(2)(111)(d) and a report was made. The
report did not meet its associated timeliness requirements. The
Ticensee initiated a Problem Investigation Process (PIP) Report for this
occurrence (PIP 0-C96-2058). Corrective actions included a "read and
sign” discussion of the occurrence for operations personnel and plans
for including performance and assessment of reportability determinations
in simulator training. This licensee-identified and corrected violation
1S characterized as Non-Cited Violation 50-414/96-12-01: Failure to
Report Inoperability of Both Trains of Auxiliary Building Ventilation,
consistent with Section VII.B.1 of the NRC Enforcement Policy.

Conclusions

With the exception of a late 10 CFR 50.72 report, operators periormed
¥e]} during the forced shutdown in response to ventilation system
ailures.

Residual Heat Removal Train B Inoperabie During Unit 2 Forced Shutdown
Inspection Scope (71707)

On August 4 during the forced shutdown when TS 3.0.3 was entered after
both trains of Control Room Ventilation were inoperable, control room
operators were attempting to place the B train of the Residual Heat
Removal (RHR) system in service. The 2B RHR heat exchanger inlet manual
isolation valve, ?ND-53, was closed by procedure and became wedged in
its seat. A stem to disc failure was incurred dur1n? attempts to open
the valve. As a result, B train of RHR was inoperable during the Unit 2
cooldown from Mode 4 to Mode 5. The inspector interviewed plant
personnel and reviewed procedures. system diagrams, and metallurgical
analysis report #2032. The inspector also reviewed the licensee’s root
cause evaluation and associated recommendations.
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Operators attempted to place B train RHR in service using
0P/2/A/6200/04. Retype #13. Residual Heat Removal System, Enclosure 4.1,
Startup of the RHR System During Normal Plant Cooldown. A recent
procedure change directed ogerators to close valve 2ND-53 at step 2.6.29
and bypass flow around the heat exchanger. Flow was diverted through
the heat exchanger bypass line and into the letdown system so that the
2B residual heat removal pump and associated suction and discharge
piping could be slowly heated to within 50°F of reactor coolant system
temperature before the pump was placed in service. The procedure change
was designed to prevent thermal deformation of the pump casing and
subsequent casing leakage. The procedure introduced the potential for
thermalily induced pressure locking of 2ND-53.

Step 2.6.46 of OP/2/A/6200/04 directed operators to open 2ND-53 to
establish flow through the heat exchanger and place B train RHR in
service. The valve could not be opened by normal use of a reach rod or
direct, unassisted manipulation of the handwheel. A valve wrench was
used to open the valve, and a stem to disc failure occurred but was not
immediately recognized. As a result. the B train of the residual heat
removal system was inoperable during unit cooldown from Mode 4 to Mode 5
and remained inoperable from 10:00 a.m. on August 4, 1¢96, until 4:00
p.m. on August 7, 1996. The A train of RHR was placed in service so
that unit cooldown to Mode 5 could be achieved within the remaining time
allowed by TS.

Valve 2ND-53 1s a manual double disc gate valve, and it is located near
(approximately 1.5 feet from) the heat exchanger bypass flowpath. The

licensee concluded that the most likely cause of the valve binding was

thermally induced pressure locking as RHR temperature increased.

The stem to disc failure occurred at a link that affixes the stem to the
disc. According to metallurgical analysis report #2032, Catawba Linkage
from 2ND-53. fracture of the 2ND-53 linkage was caused by a single
overstress event, most likely attributable to attempts by plant
personnel to free the stuck valve. No signs of pre-existing cracks or
other material problems that might have made the linkage susceptible te
premature failure were detected.

The 1nspector questioned the use of a valve wrench to open the valve and
determined that Operations Management Procedure 2-33 allows for the use
of a valve wrench 1f no more than normal force of a "large individual”
is applied. The inspector determined chat the requirements of this
procedure were compliad with.

The inspector reviewed the change to OP/2/A/6200/04 for prewarming the
pump before placing the system in service., including the 10 CFR Part
50.59 evaluation. The inspector concluded that the potential for
pressure locking and thermal binding was evaluated during the 10 CFR
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01.3
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50.59 review process. However, the evaluation was narrow in scope
(limited to active valves), and the licensee concluded that, since 2ND-
53 was a manual isolation valve. it would not be affected by these
phenomena .

The Ticensee did not recognize that 2ND-53 was broken until flow could
not be established through the heat exchanger, at which time the failure
of 2ND-53 was self-disc1os1n?. Because the binding and subsequent
failure of valve 2ND-53 resulted in the inoperability of the B train of
RHRidonly one train of RHR was operable during the Unit 2 forced
cooldown.

Incidentally. the inspector determined that the Unit 1 procedure for
prewarming the RHR pumps had been changed before the refueling/steam
?enerator replacement outage began. The change involved isolating the
etdown piping from the RHR system to prevent water hammer in the
letdown piping as RHR was placed in service and the RHR to letdown
piping was rapidly pressurized. The same procedure change had not been
made to Unit 2 procedures when the forced shutdown was initiated. The
inspector considered implementation of procedure changes that were not
umt specific on only one unit to be a poor practice. The licensee
revised operation department guidelines to require simultaneous
implementation of non-unit specific procedure changes in the future.

Conclusions

Procedure changes to OP/2/A/6200/04 were inadequate in that the
?rocedure established conditions which caused thermally induced pressure
ocking of valve 2ND-53. The valve was damaged in attempts to open it,
thereby extending the time that the B-train of RHR was inoperable. This

issue 1s characterized as Example 1 of Violation 50-413.414/96-13-02:
Inadequate Procedures.

r i k in Yar
Inspection Scope (40500 and 71707)
On August 8, licensee maintenance technicians identified water bubbling
up from the ground near the steam generator storage facility. The
Ticensee was aware that nuclear service water (RN) system piping was
buried in the general vicinity where the water was found and, concerned
that an RN pipe was leaking, excavated the piping. A hole was found on
the B train supply header, and a modification was implemented to repair
the 42-inch pipe. The inspector reviewed the modification package,
incluaing the 10 CFR 50.59 evaluation. observed parts of the excavation,
attended a PORC meeting, and reviewed the compensacory actions that were

developed to ensure that. during the pipe r¢ air. the seismic integrity
of the RN piping was maintained and tornado missile protection could be
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reestablished within one hour of a tornado watch or warning
notification.

0 . Finds

The leak emerged from an external pit initiated from ccrrosion. The pit
was approximately two inches in diameter on the outer surface of the
pipe and roughl¥ three-sixteenths of an inch i1n diameter on the inner
pipe surface. The hole was temporarily plugged. Minor modification
CNCE-B8150 was devel to make germanent code repairs to the defect and
other non-through wall pits in the vicinity. The pits a?peared to be
caused by localized damage to the protective coating while on the piping
during initial installation. While the source of the water was being
investigated and repaired, Unit 2 startup was delayed.

Conclusions

The inspector concluded that the licensee was proactive in determining
the source of the water on the ground surface. Compensatory actions
that were in effect during the pipe repair were appropriate. The delay
of Unit 2 startup until the source was identified and ~2paired
demonstrated an appropriately conservative focus on safe operation of
the facility.

I1. Maintenance

Conduct of Maintenance

Follow-up of Ventilation Motor Failures

Inspection Scope (93702)

On August 3, 1996, Unit 2 entered TS 3.0.3 due to both trains of the
Control Room Ventilation system being inoperable. The B train of
Control Room Ventilation was inoperable due to Nuclear Service Water
system work in progress. The A train became inoperable when the filter
fan motor breaker tr1pggd and would not reset. This resulted in both
trains of ventilation being inoperable; thereby requirin? entry into TS
3.0.3. During the shutdown the auxiliary building ventilation exhaust
fan tripped on a ground fault. The inspector reviewed the failures of
the ventilation system motors to determine 1f the failures were

a?propr1ate1y classified and adequate corrective actions completed or
planned.

Observations and Findings

The inspector reviewed the failure of the Control Room Ventilation
System Fan Motor 1CRA-PFT-1. The failure of this motor was determined
to be an electrical failure due to a ground fault on the T3 phase
winding. This failure was verified using a winding anaiysis test. The
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winding analysis test includes a winding resistance measurement. an
insulation resistance (megger) test, a Hi-pot test, a polarization index
test and a surge comparison test. The results of this test identified a
ground fault with the megger indicating failure at 400 volts and the
surge test revealing a 92% mismatch between two of the three phases.
Further analysis was performed by the motor manufacturer, Reliance
Electric, which confirmed the licensee’s results. This motor was
approximately 15 years old and had been in service since initial
operation of the plant. A definitive root cause for the fault of the
motor was indeterminate, but age related failure was suspected. The
motgr was replaced and the system returned to service prior to Unit
restart.

Additionally, the inspector reviewed the failure of the Auxiliary
Building Filtered Exhaust Fan Motor ABXF-2A. Initial failure
investigation revealed a phase to ground fault on all three phases.
This was determined by meggering. Bearing failure was suspected due to
difficulty n rotation of the motor: however, after the motor was
removed and taken to the shop for troubleshooting the cause of the
rotation difficulty was determined to be melted copper from the damage
caused by the fault The inspector observed this inspection by the
Ticensee and also reviewed the motor damage. The inspector concurred
with the licensee’'s assessment during this preliminary investigation.
The motor was subsequently ship?ed to a vendor troubleshooting and
repair facility for further analysis.

The inspector reviewed the licensee’'s root cause effort to determine
whether a common cause had initiated the failure of the two motors and
possibly resulted in other motors being susceptible to failure. From
this review the inspector determined that a common cause for these two
motor failures had not been identified. The licensee's review for a
common root cause was adequate to ensure that these two failures were
random failures without a single 1nitiating cause.

Conclusions
The inspector concluded that the licensee’'s effort to determine root
cause was thorough and adequate to ens: re appropriate classification of
the motor failures.
f Resi 1M Fai

] (627
On August 31. the 1A Residual Heat Removal Pump tripped after
approximately 6 hours of run time following installation. The inspector

;ey}ewed the operational impact and the root cause evaluation of the
ailure.
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M1.3

Observatiors and Findings

At the time: of the failure. Unit 1 had no fuel in the core and
preparations were underway to initiate refueling. Plant TS allow core
alterations with one operable Residual Heat Removal pump and the
refueling cavity filled. Based on questioning by operations personnel,
the 1icensee chose to delay refueling until the 1A Residual Heat Removal
Pump could be returned to an operable status. The inspector considered
this decision to be reflective of a conservative operational approach.

Based on information provided by the licensee, the motor that failed had
been refurbished by wWestinghouse in 1994, The refurbishment was
primarily a mechanical refurbishment to correct an out of tolerance
condition on the upper bearing housing and improve vibration of the
motor. Electrical testing indicated that the motor was in good
condition. After storage in the contaminated warehouse on site at
Catawba, the motor was installed in July, 1996. Electrical testing
again 1ndicated that the motor was in good condition at that time.
Snortly after functional testing, the motor failed while in service.
Imtial cause investigation during disassembly indicated the fault was
initiated by a turn-to-turn fault in the stator windings. The licensee
root cause analysis was not complete at the end of the report period.
but poor storage conditions in the contaminated warehouse was being
investigated as a possible cause.

Conclusions

The lTicensee's decision to delay refueling until the 1A Residual Heat
Removal Pump could be returned to an operable status was considered to
be reflective of a conservative operational approach. The cause
evaluation of the motor failure was of an appropriate scope.

Reactor Trip Breaker n n 1

In June 1996, the licensee identified cracked secondary contact blocks
on the reactor trip breakers (RTBs) and bypass RTBs at the McGuire and
Catawba Nuclear Stations. The issue is documented in NRC Insgection
Report 50-413.414/96-10. In this inspection report period, the
inspector reviewed work orders (WOs) to verify that all damaged
secondary contact blocks on the Unit 1 RTBs and bypass RTBs were
replaced with new blocks prior to unit restart from a refueling and
steam generator reglacement outage. The inspector also reviewed the
procedure for handling RTBs and bypass RTBs., and reviewed the licensee’s
root cause evaluation and proposed corrective actions.
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The inspector reviewed the task completion notes associated with WOs
96054700-01, 96017/80-01, 96019781-01, and 96026725-01 and determined
that the damaged /B and bygass RTE secondary contact blocks were
replaced with new blocks. The inspector also reviewed the root cause
evaluation. which indicated that mishandling was the most likely cause
for the damage to the secondary contact blocks. Based on the facts
presented in the root cause, the inspector concluded that this root
cause was the most 1ikely. Proposed corrective actions include: (1)
revise the standard procedure for breaker maintenance during refueling
outages., SI/0/A/2410/001, Westinghouse DS-416 Air Circuit Breakers
Inspection and Maintenance, to include a torque 1imit for the secondary
contact block assembly mounting bolts: (2) to remove and inspect all
secondary contact blocks on each breaker during 2ach breaker PM: (3) add
a caution statement to OP/0/A/6350/10, Operation uf Station Breakers and
Disconnects, to note the need for careful handling during breaker
movement to avoid damage to secondary contact blocks and other breakable
parts: and (4) provide two breaker hoists, each dedicated to a unit,
versus the existing single shared hoist.

Conclusions
The inspector concluded that the licensee's actions to regair damaged

secondary contact blocks on the Unit 1 RTBs and bypass RTBs were
appropriate. Planned corrective actions were also appropriate.

\nten gheeryati
Inspection Scope (62700)

The inspectors observed and reviewed portions of various licensee
corrective anc preventive maintenance activities to determine
implementation of administrative controls, plant procedures, work

instructions. industry codes and standards, Technical Specifications and
regulatory requircments.

The inspectors observed portions of the following work activities:

. WO 96045006-01 Diesel Generator 1A:Pull 4 heads and pistons;
measure and inspect liners and welds. Remove
and replace 12 additional heads.

“ W0 95053556-01 Component Cooling Water Pump 1A2 Corrective
Maintenance.
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Observations and Findings

The inspectors observed that the licensee had implemented the proper
administrative controls in the performance of maintenance. For those
periods of maintenance observed: cleanliness was maintained. tools were
properly calibrated, inventory control logs were maintained, exclusion
of foreign material was implemented. procedures were at the job and
followed, Quality Control personnel were closely following the work, and
procedure sign off was performed by both the craft and Quality Control
personnel as steps were performed. Additionally, supervisory oversight
was evident and personnel performing the maintenance were knowledgeable
in their assigned tasks.

conclust .

The in< .ctors concluded that the licensee has developed and implemented
adequate maintenance controls to assure reliability of equipment.

Maintenance and Material Condition of Facilities and Equipment

i rforman nd Availabili i 1N
[nspection Scope (62700)

The inspectors reviewed piant records and procedures to evaluate the
licensee's activities to maintain equipment reliability. The licensee
monitors equipment performance and availability in several ways. Some
of these methods are:

* Component Failure Analysis Reports (CFAR) using the Nuclear Plant
Reliability Data System (NPRDS) to compare Catawba performance
with industry averages for specific equipment.

. Failure Analysis Trending System (FATS) using the Work Management
System to obtain equipment maintenance history and maintenance
work order data for trending system/component performance.

- Maintenance Assessments using maintenance rework items as a
performance indicator to improve maintenance efficiency and
equipment reliability.

. Self-Initiated Technical Audit (SITA) using a focused approach to
highlight problems in a specific area. In this case the Diesel
Generator Recovery Program.

. Problem Investigation Process (PIP) Reports used tc document

identified plant problems. proposed corrective actions and problem
resolutions.
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Observations and Findings

The inspectors reviewed portions of the above documents to evaluate the
licensee's activities to monitor and maintain equipment reliability.
The following was noted:

CFAR results reported July 1996 indicated that 24 Catawba
components were higher than the industry average. The licensee
reviews the failure history of each of these components for cause
and corrective action.

The FATS quarterly report is the main method for establishing
adverse equipment trends. In this report the equipment
performance was evaluated over the previous 18 months to detect
adverse trends and the previous 36 months to detect repeat
failures. In the first quarter of 1996. adverse trends were
identified for pressure switches and battery chargers in the
electrical area and motors, HVAC chillers and diesel engines in
the mechanical area. The report provided a description of the
problem, problem significance, explanation of the trend,
corrective action, PIP to track corrective action, Modifications
if required. and the action plan. For instance, for the diesel
generator, 19 specific actions were identified.

Maintenance assessment of rework items was started in March 1995.
Assessment for 1995 has identified problems in several areas. Of
the 120 potential rework events assessed. 74 were confirmed as
rework events. Of the 74 events. 41 or 55% of the total were due
to r work practices. These included inadequate self-checking,
lack of independent verification, and skill based discrepancies.
The assessment made detailed recommendations to improve these
discrepancies and to focus management attention.

The assessment also identified strengths in Steam Generator, HVAC,
and Pipe Support maintenance where maintenance crews had
recognized and corrected maintenance weaknesses.

The Problem Investigation Process was used to track corrective
actions.

The Diesel Generator Recovery Program was initiated as a result of
reliability and availability decrease in diesel performance. A

SITA was performed to identify the problems and the recovery

Brogram developed to resolve the problems. Areas such as design
asis. Maintenance. Operation, and trending were addressed.

The inspector reviewed PIP 0-C96-0172. initiated for tracking the
“a1lure of Instrument Air Compressor D motor. The root cause was
iaontified as a break down of insulation from loss of cooling due
to «irt and o1l deposits. Thorough corrective action was taken.
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Actions included upgrading the insulation, check of insulation
every 18 months, internal inspection every 36 months, installation
of thermocouples and trending of temperature data.

c. Lonclusions

Based on review of portions of the above documents and discussions with
licensee persornel, the inspectors concluded that the licensee was
actively monitoring and evaluating equipment reliability. Adverse
trends were identified and corrective actions initiated. Those actions
reviewed by the inspectors addressed the concerns and were comprehensive
in scope.

M?2.2 -Rel Filter
a. Inspection Scope (61726)

The inspector reviewed the status of the Unit 1 and Unit 2 safety-
related carbon filters, including the Annulus. Auxiliary Building,
Control Reom, Fuel Pool, and Containment Purge Ventilation Systems.

b. rvati nd Findin

On August 1. the 2B Auxiliary Building Ventilation carbon filter unit
failed a TS required bypass ieakage surveillance test. After
troubleshooting for approximately three days the licensee replaced the
carbon and surveillance testing was completed successfully. The
inspector verified by reviewing methyl iodide penetration test results
that safety-related filters in both units met TS requirements. Carbon
filters such as the 2B auxiliary buildin? unit which are operatad
continuously or have restrictive surveillance test acceptance criteria
have been replaced more often than intermittent duty filters.
Penetration test results showed consistent iodine adsorption ability
relativ. to carbon age.

c. Cunclusion

Safet{-related carbon filters were found to meet TS requirements for

methyl 1odide penetration. The licensee was meeting carbon sampling
requirements.
M2.3 vati ral Materi iti

a. Inspection Scope (62703)

The inspector conducted a walkdown inspection of Unit 2 to examine
general housekeeping conditions. In addition. the safe shutdown and
auxiliary shutdown rooms and panels were examined to determine their
material condition and 1dentify any existing deficiencies. The main
transformers and switchyard were also included in the walkdown. Also,
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portions of on-going maintenance work and test activities were reviewed
that included: (1) installation of optical isolators: (2) control room
area chiller test; and (3) air compressor motor alignment.

1on Findin

The housekeeping observed was adequate. The maintenance department was
recently assigned housekeeping res?onsibility in 1996. In Unit 2, very
few leaks were 1dentified. The valve stems for MOVs were lubricated and
in good condition. Not all the stems for manual valves and air operated
valves were up to the same standards as the MOVs. The switchyard's
relay building and battery rooms were in good condition. The switchyard
discognect switches were also in good condition as observed from the
ground.

Maintenance Procedures and Documentation

] r ] *in 1qul

Inspection Scope (61726)

On August 13 during Auxiliary Shutdown Panel (ASP) 1B testing, valve
IRN-58B. Nuclear Service Water Loop B Return to Standby Nuclear Service
Water Pond [solation Valve, and valve 1RN-843B, Nuclear Service Water to
Conventional Low Pressure Service Water Isolation Valve, were
inadvertently realigned to establish a flowpath to the Standby Nuclear
Service Water Pond. A liquid radioactive waste release was initiated
after the valves had realigned to the pond, and since RN was diverted to
the pond, it was not available to carry the radwaste to the low pressure
servics water system for discharge to Lake Wylie. The inspector
discussed the occurrence with plant personnel and reviewed procedures,
system diagrams, the Off-site Dose Calculation Manual and liquid
radiological release package #0336, and PIP 0-C96-2123.

Observations and Findings

The Ticensee initiated a root cause investigation to determine why the
valves changed position during ASP 1B testing. The root cause
investigation revealed that procedure PT/1/A/4700/14, Retype #0.
Auxiliary Shutdown Panel 1B Functional Test, Enclosure 13.9, Control
Room/Auto Closure of INI-658 and INI-88B, was inadequate. Specifically,
the preparer of the procedure failed to recognize that valve. 1RN-58B
and 1RN-843B would be ¢ffected by the simulation of control transfer
Trom the control room to 1ASPB. As a result, these valves were omitted
from step 12.3.1 of PT/1/A/4700/14. Step 12.3.1 of PT/1/A/4700/14
listed eight affects of the manipulation of three transfer relays and
directed the performer to verify that the listed effects would not
adversely affect plant conditions. Since the effects on valves 1RN-58B
and 1RN-843 were not listed. no such verification was made. As a
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result. the valves repositioned dur1ng the test, isolating flow to a
portion of the Nuclear Service Water System that was in service to
support a liguid radioactive release.

The inspector questioned the impact of the valve repositionings on the
T1quid radioactive waste release and determined the following:

. The concentrations of radionuclides in the waste stream were such
that dilution flow was not required to compl{ with the limits
stated in 10 CFR 20, Appendix B, Table 2. Column 2.

. Since flow was 1solated to the Nuclear Service Water System
dischar?e header to Lake Wylie, the liquid radioactive waste may
have collected in the header until the system alignment was
returned to normal. Hed the radionuclide concentrations been
higher, dilution flow requirement may not have been met. The
licensee plans to evaluate process controls to ensure that Nuclear
Se§v1ce Wwater flow remains available throughout the duration of a
release.

c. Conclusions

The nspector concluded that procedure PT/1/A/4700/14, Auxiliary
Shutdown Panel 1B Functional Test., was inadequate in that it did not
specify all components which would be affected by the test. This
grocedure inadequacy resulted in valve repositions in the Nuclear
ervice Water System which isolated flow to a portion of the system
which was supeort1ng a liquid radioactive release and is identified as
Example 2 of Violation 50-413,414/96-13-02: Inadequate Procedures.

M4 Maintenance Staff Knowledge and Performance
M4 1 Emergency Diesel Generator Head Reassembly (62703)

During this inspection the licensee identified a failure to follow
grocedure problem during reassembly of the diesel generator cylinder
eads per procedure MP/0/A/7400/009. Revision 10, 3/6/89, Diesel Engine
Cylinder Head Removal And Replacement. MP/0/A/7400/009 1s a "Reference
Use" procedure for which, by Nuclear System Directive (NSD) 704,
Technical Procedure Use and Adhererce, Revision No. 3. 9/21/95. the
steps must be followed 1n sequence unless a deviation 1s documented.
NSD 704, paragraph 704.6, states that t is the intent that steps in
“Continuous Use" and "Reference Use" procedures be performed
sequentially where the procedure does not specify flexibility.

Qut -o7-sequence steps are acceptable only 1f a deviation is allowed by
the procedure or is made under the following conditions:

. The sequence deviation shall be reviewed by a knowledgeable
supervisor.
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° Out-0f -Sequence steps shall be reviewed and initialed by the
performer and a knowledgeable supervisor prior to performing the

steps.

. The supervisor shall ensure that a clarifying explanation of why
the deviation was made 1s documented within the procedure or work
order.

. The supervisor determination should take into account the

necessity for a procedure change.

Steps 11.3.17 to 11.3.20 of MP/0/A/7400/009 deal with the installation
of the intake elbow for the airline from the cylinder head to the air
header intake manifold. The procedure sgecifica]ly requires that the
elbow be installed and torqued to the cylinder head, the head installed,
the elbow aligned to the intake manifold by moving the head. and then
torque head holddown nuts.

The licensee deviated from the sequence of the procedural steps by first
installing and torquing the cylinder head before installing the elbows
on 4 cylinders. When this was discovered the condition was corrected by
removing the cylinder heads and installing the elbow per procedure.

The licensee stated that. although the machine could be reassembled
either way, the purpose for this sequence of steps was to avoid the
possibility of strecsing the elbow while aligning it to a fixed head and
intake manifold in a cramped space.

Investigation showed that the supervisor had directed the technician to
install and torque the cylinder heads gr1or to installing the elbows on
the heads for four cylinders. The technician and supervisor failed to
annotate the procedure steps and the supervisor did not make a
clarifying statement in the procedure as to why the deviation was
necessary.

The inspector reviewed the circumstances and determined that the
licensee had violated the requirements of NSD 704, paragraph 704.6 in
that the deviation was not properly documented. The situation was
identified by the licensee, was corrected immediately. and had minimal
safety significance. This licensee-identified and corrected violation
is being treate( as a Non-Cited Violation, consistent with Section
VII.B.1 of the NRC Enforcement Policy. This issue is identified as Non-
Cited Violation 50-413/96-13-03: Failure To Follow Procedure For
Deviation Of Step Sequence.
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Quality Assurance in Maintenance Activities
] ' f Self-Assessment Progr

Inspection Scope (40500, 61726, and 62703)

The inspector reviewed the implementation of the new maintenance self-

assessment program and portions of the work reduction program initiated
in January 1996. The self-assessment program was reviewed in depth to

determine the effectiveness of the licensee s controls in identifying,
resolving, and implementing corrective action in the maintenance area.

r 10N Findin

Self-assessment was part of the licensee’s (Quality Assurance program and
1s described in Section 17.3.3 of the Duke-1 Topical Report. Corporate
procedure NSD-607. Revision 2, Self-Assessments, was the controlling
administrative procedure. Procedure MMP 1.14, Revision 0, Maintenance
Self-Assessment Process Guideline, was approved February 29, 1996, for
implementing the program.

The program was comprised of two categories. The first requires
continuous assessment. The second requires assessment on an as-needed
basis. The as-needed includes control of vendors, chemical control,
pre-job briefings, staffing. and procedures used.

The self-assessment corrective actions are managed in four ways:

(1) Key management issues are major concerns that have a maintenance
manager assigned as a sponsor to oversee the corrective action;

(2) Focus issues are concerns sugerv1sors (foreman) follow for job
observations and briefings: (3) Rework issues occurring within 90 days
are 1dentified i1n the rework program: and (4) Small scope items that
have ownership under a certain individual or crew.

The first two quarter assessments identified several problem areas such
as: (1) Work Practices - adherence to following technical procedures:
(2) Communications - technical procedures have errors and administrative
directives are numerous, overlapping, confused, and sometimes hidden;
(3) Foreign Material Exclusion - housekeeping and foreign material
entering system: (4) Misposition devices continued to be a problem; and
(5) Rework with pumps, valves. and heat exchangers.

The inspector reviewed 10 Problem Investigation Process (PIP) reports to
verify the Ticensee was 1mplementing appropriate and timely corrective
action for the problem areas identified above. Overall, there were:

(1) four key management issues: (2) two focus items: (3) 16 rework
items: and (4) 43 small scope items addresced in the PIPs listed.
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The license’'s work order (WO) reduction program has been effective. The
backlog of 1231 in January 1996, was reduced to 429. The backlog for
WOs over six months old has been reduced from 279 to 99 and the WOs over
?3§6year have been reduced from 79 to 20 over the same time period in

Conclusion

The maintenance department has implemented an effective self-assessment
program that 1s detailed and well managed. Problems such as poor work
ractices, foreign material exclusion and configuration controi have
r identified and management has supported imglementing appropriate
corrective action. The work order nacklog has been significantly
reduced during 1996.

111. Engineering
Conduct of Engineering

i iogr for Relief R No. 95- .
Inspection Scope (57090)

On August 22, 1996, the inspectors reviewed the 1icensee's radiographic
film for Weld No. 1RHRB-W3. This review was conduct because during the
licensee’s ultrasonic examination of Unit 1 residual heat removal heat
exchanger flange-to-shell circumferential Weld No. 1RHRB-W3. two
directional coverage as required by ASME Section XI, Appendix III and
Sggtiondv. Article IV as modified by Code Case N-460, could not be
obtained.

Observations and Findings

The causes of the scan limitation were part geometry and physical
barriers. Where possible, a combination of angles and wave modes were
used to maximize the coverage obtained. The weid and base metal at the
component inside surface was covered from at least one direction with a
minimum of one angle. The licensee provided NRC's Office of Nuclear
Reactor Reguiation (NRR) an ISI Limitation Report that gave the layout
of Weld 1RHRB-W3. The layout showed flange geometry and bolting limited
ultrasonic scanning; thus precluding examination of approximately 78% of
the weld volume. The licensee proposed using radiography as an
alternate volumetric examination method. However, a modification to the
heat exchanger had to be completed to allow access to the ID surface for
source positioning and the qualification of an acceptable radiographic
technique. The radiographic examination was scheduled to be performed
in the first refueling outage of the Second 10-Year Interval (End of
Cycle 9). Although this examination would be performed after the close
of the first inspection interval, it would enhance the 22% Code-acquired
volumetric examination coverage achieved using ultrasonic techniques.
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NRR Safety Evaluation Report (SER) for Relief Request No. 95-01
concurred with the licensee’'s proposed alternative examination method.
NRR concluded that, based on the coverage obtained and the radiographic
examination scheduled during the first outage of the second inspection
interval, 1t was reasonable to conclude that degradation, if present,
would be detected. Thus, reasonable assurance of continued inservice
structural integrity would be provided.

The inspector's review of radiographic film for weld 1RHRB-W3 did not
reveal any unacceptable indications. The inspector also concluded that
the licensee had made the best attempt possible to examine the weld with
radiography. However, 100% volumetric coverage was also not obtained
with this method of examination. The licensee's "Limited Examination
Coverage Worksheet" for this method of examination revealed that out of
the 258.75 square inches in the inspection volume, a total of 149.15
square inches (58%) were examined with radiography. The examination
limitation was due to component configuration, which resulted in a
portion of the weld metal and 100% of the base metal on the flange side
of the weld not being recorded.

Conclusion

Based on the licensee's best attempt with a combination of one
directional ultrasonic examination of the weld and base material ID, as
well as the additional radiographic examination coverage, the inspectors
concluded that 1t was reasonable to assume that significant degradation,
if present, would be detected. Thus, reasonable assurance of continued
inservice structural integrity will be provided.

| in n ir ' r
Inspection Scope (37551)

The inspector reviewed the rain steam isolation valve solenoid valve
application as it related to maximum instrument air system design
pressures .

Observations and Findings

During testing and troubleshooting of main steam isolation valve
actuators discussed 1n Section E8.3, the licensee identified that the
cause of a previous MSIV stroke time failure was associated with a
malfunctioninc solenoid exhaust valve. When an MSIV closure signal is
generated, these solenoid valves function as pilot valves that operate
by spring force to vent pilot air when the solenoid is deenergized.

This in turn repositions a shuttle valve that exhausts air from the MSIV
actuator and allows the MSIV to close. Dur1n? replacement of the
solenoid valves on the Unit 1 actuators. the licensee recognized that
internal springs in the replacement solenoid valves were larger than the
existing valves and concluded that the relatively low spring force
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available in the existing solenoid valves may have contributed to the
previous stroke time failure.

Subsequent to this troubleshooting. the inspector compared the nameplate
pressure ratings for the solenoid valves to the maximum design pressure
of the instrument air system based on instrument air system relief valve
settings (Flow Diagram CN-1605-1.1). On August 22, the inspector
identified that the nameplate rating of the solenoid valves (100 psi)
was less than the relief setpoints for main air receiver tanks located
at the discharge of the main air compressors (115 psi). The inspector
informed the licensee of this discrepancy and questioned whether normal
ogerating pressures of the instrument air exceeded the design rating of
the solenoid valve and 1f provisions existed for control room operators
to detect an increase in instrument air pressure resulting from a
malfunction of the instrument air system. At the time of identification
this concern only applied to Unit 2 since Unit 1 was shutdown and the
Unit 1 soienoid valves had been refurbished.

The licensee took actions to measure air pressures locally at the Unit 2
MSIVs and found air pressure at approximately 91 psi. Normal instrument
air pressure at the discharge of the air compressors 1s approximately
100 psi. The gressure differential between the air compressors and
MSIVs 1s attributed to air system losses. The licensee also initiated
an increased surveillance of instrument air ?ressures because no high
pressure alarms were available in the control room. The licensee
performed additional bench testing of the old Unit 1 solenoid valves and
determined that the solenoid valves would function properly above 115
psi with the exception of the sclenoid valve assumed to have caused the
1SM-1 stroke time failure. The licensee also obtained vendor
concurrence to operate the valves with air pressures up to 120 psi.

Conclusion

The licensee's initial and subsequent actions were adequate to resolve
an NRC identified discrepancy where the nameplate design rating of the
MSIV solenoid valves was l1ess than the maximum design pressure of the
instrument air system. This discrepancy is significant because it
resulted in the unrecognized potential to degrade the ability of the
main steam isolation valves to close in the event of an instrument air
system malfunction. This issue is identified as Example 1 of Violation
50-413,414/96-13-04: Inadequate Design Controls (Selection of MSIV
Solenoid Valves.)
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Engineering Support of Facilities and Equipment

Main F r P Tri 1ng_Un r
Inspection Scope (37561)

On August 10, during the Unit 2 restart from a forced shutdown, the 2B
main feedwater pump tripped on high discharge ?ressure while operators
were attempting to place 1t in service. A Failure Investigation Process
(FIP)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>