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C. Rapp, Reactor Inspector
L. King, Reactor Inspector
R. Moor Reactor Inspector

dApproved by: s
Ri V. Crlenfar, Chief, Panch 1 Dat4 Signed
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SUMARY

Scope:

Inspections were conducted by the resident and/or regional inspectors in the
areas of plant operations, maintenance, engineering and plant support. Some

,

of the inspections were conducted during backshift hours. Backshift
inspections were conducted on January 29, 30, 31, February 4, 5, 6, 7, 21 and
March 5 and 6, 1996.

Results:

Operations Unit I was manually tripped due to reactor coolant
pump 1A high upper motor bearing temperature. The
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high temperature was the result of a loss of component
cooling water to the bearing oil cooler (paragraph
2.2). A non-cited violation was identified after the
licensee failed to make notification to the NRC in
accordance with 10 CFR 50 requirements (paragraph
2.3).

Maintenance - A non-cited violation was identified for an inadequate
procedure following failure of the 2B2 component
cooling water pump motor bearing (paragraph 3.2).

Eneineering Plant practices, procedures, and parameters for the
spent fuel pool were found to be adequate with regard
to the SFP heat loading conditions. The Millstone
spent fuel pool loading issue was not a concern at
McGuire, i.e. fuel loading practices consistent with
the evaluated conditions. The Oconee issues regarding
SFP drainage and fuel assembly in the mast were
adequately addressed at McGuire (paragraph 4.1 through
4.5). An adverse trend has developed in emergency
diesel generator availability. The 2B emergency
diesel generator is currently in the accelerated

,

testing mode following three valid failures in the
last 20 valid tests (paragraph 4.6). A violation was
identified in the area of design control following a
significant component cooling water system transient
during safety injection slave relay testing (paragraph
4.7). The licensee completed inspection of electrical
bushings within the main power system at the potential
transformer cabinets to ensure system operability
(paragraph 4.8).

Plant Suonort Emergency Preparedness Drill exercise demonstrated
that the staff could perform the intended objectives
of the exercise. The use of telecommunication
equipment was considered to be a strength (paragraph
5.1). The licensee had correctly implemented the
modifications to control rod timing logic and had
identified necessary actions to address reactivity
management concerns. The response of the source range
detectors and followup of criticality reactivity
difference indicated an increased sensitivity to
reactivity management (paragraph 5.2 through 5.5).
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REPORT DETAILS

Acronyms used in this report are defined in paragraph 8.

1.0 Persons Contacted

Licensee Employees

#+Baxter, D., Operations
Boyle, J., Work Control Superintendent

* Carter, S., Maintenance
*#+ Cash, M., Reactor Engineering Supervisor

*Copp, S., Nuclear Regulatory Affairs
#+ Crane, K., Regulatory Compliance Technical Specialist

*#+ Cross, R., Regulatory Compliance Technical Specialist
#Dolan, B., Safety Assurance Manager

*+Efird, E., Electrical Systems Engineering Supervisor
#+Geddie, E., Station Manager

*#+Herran, P., Engineering Manager
#Hatley, M., Civil Equipment Manager
Jones, R., Operations Superintendent

*Matthews, B., Nuclear Generation Engineer
#McCall, C., Reactor Operator
*McNeekin, T., Vice President, McGuire Station
*McSwain, R., Nuclear Generation Department
+Nazar, M., Maintenance Superintendent
* Pierce, B., Nuclear Generation Engineer
* Rains, M., Nuclear Generation Engineer
* Roberts, R., Secondary Systems Engineer
#Schuerger, P., Primary System Engineer
* Silver, J., Operations

*#+Snyder, J., Regulatory Compliance Manager
* Stiles, P., Nuclear Generation Engineer
+ Thrasher, J., Modification Engineering Manager
* Turner, R., Information Technology
#VanPelt, H., Senior Nuclear Engineer

Other licensee employees contacted included operations, engineering,
maintenance, chemistry / radiation, and corporate personnel.

NRC Resident Inspectors

+ Maxwell, G., Senior Resident Inspector
+ Harris, G., Resident Inspector
*#Sykes, M., Resident Inspector

Rapp, C., Reactor Engineer
Moore, L., Reactor Engineer
King, L., Reactor Engineer

*Rudisail, S., Project Engineer

+ Attended Exit Interview on February 1, 1996
# Attended Exit Interview on February 15, 1996
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* Attended Exit Interview on March 7, 1996

2.0 OPERATIONS (NRC Inspection Procedure 71707 and 40500)

.
Throughout the inspection period, inspectors conducted facility tours to

| observe operations and maintenance activities in progress. The tours
| included entries into the protected area and radiologically controlled
| areas of the plant. During these inspections, discussions were held

with operators, radiation protection technicians, instrument andt

electrical technicians, mechanics, security personnel, engineers,
supervisors, and plant management. Some operations and maintenance
activity observations were conducted during backshift inspections. The

| inspectors attended licensee meetings to observe planning and management
| activities. The inspections confirmed Duke Power Company's compliance

with 10 CFR, Technical Specifications (TS), License Conditions, and
Administrative Procedures. No cited violations were identified.

i

2.1 PLANT STATUS
'

| Unit I was manually tripped on February 3, following a flow control
valve failure and subsequent loss of component cooling water flow to the
1A reactor coolant pump motor upper thrust bearing oil cooler.
Troubleshooting activities were conducted; however, no cause could be
identified for the flow control valve failure. The system was tested

| and returned to service. The Unit was restarted on February 5. On

| February 10, the main generator was taken offline in order to repair a
! main generator hydrogen leak. The reactor remained in mode 1 during the
| repairs. The unit was again synchronized to the grid on February 11 and
i operated essentially at rated output for the remainder of the reporting
! period.
!

Unit 2 operated essentially at rated output throughout the reporting'

; period.
|
!

! 2.2 Manual Reactor Trip Due to High RCP Upper Thrust Bearing Temperature -
| Unit 1

On February 3, during the performance of A Train Safety Injection Slave
| Relay Testing, Unit I was manually tripped when the 1A reactor coolant

pump upper thrust bearing reached the licensee's administrative limit of
195*F. Prior to the trip, operators had noticed the steady increase in
the bearing temperature and had begun a rapid power reduction. |
Operators made several attempts to restore cooling water flow to the !
bearing by starting additional component cooling water pumps. At i

approximately 60 percent reactor power, the administrative trip criteria
(195'F) for the pump was reached. Operators manually tripped the i

: reactor and secured the 1A reactor coolant pump in accordance with
|' station procedures. The resulting secondary side transient caused the B

steam generator level to reach the low level setpoint and the auxiliary
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! feedwater system motor driven pumps started as designed and operated
{ properly to assist in returning steam generator level to normal.
1
'

Following the manual reactor trip, the licensee began investigations to
j determine the cause for the high IA upper reactor coolant pump motor
; thrust bearing temperature. The licensee discovered that the component
j cooling water (KC) flow control valve for the 1A reactor coolant pump ,

i

.

motor bearing oil cooler had moved to and remained in the closed
} position isolating flow to the upper bearing oil cooler. The licensee ;

| immediately began activities to determine the cause for the valve going '

i closed. All associated equipment was tested and verified to be
i operable. The licensee issued orders to the work control group to

perform table top verification of all component cooling water'

: activities. The licensee checked the flow transmitter impulse lines for
: debris and flushed the lines for all four reactor coolant pump upper
: bearing cooling water flow loops. After the completion of
: troubleshooting activities, no cause was identified. However, based on

the satisfactory performance of the equipment following the valve1

j closure, the licensee returned the unit to power operation.
!

j The inspectors responded to the event and evaluated the licensee's
troubleshooting activities. Based on the licensee's satisfactory
completion of equipment functional testing and the evaluation of
potential failure mechanisms, no significant restart concerns were
identified by the inspectors.

2.3 Failure to Make Prompt Notification

On February 4, during the restart of Unit I following the manual reactor
trip discussed in the previous section, an inadvertent manual engineered
safety feature (ESF) actuation occurred when an operator inadvertently
depressed the Train IB Main Feedwater Isolation " INITIATE" pushbutton. |

This resulted in a main feedwater isolation. The operator, with
concurrence of the SRO immediately reset the isolation and restored the
system to its normal alignment. Following the event, the licensee

.

'

failed to make notification to the NRC in accordance with 10 CFR 50.72
requirements. However, after review by the Operations Shift Manager,.
notification was made to the NRC headquarters duty officer approximately
8 hours after the occurrence of the ESF actuation. This failure to make
prompt notification is identified as a failure to meet the requirements
of 10 CFR 50.72. However, based on the low safety significance and
Operations management subr$quent actions to reinforce the expectation
that the shift manager be .volved any time there is a reportability
question, this item will ue identified as a non-cited violation. This
failure constitutes a violation of minor significance and is being
treated as a Non-Cited Violation, consistent with Section IV of the NRC
Enforcement Policy. This item will be identified as Non-Cited Violation
50-369/96-01-02, Failure to make prompt notification.

3.0 MAINTENANCE (NRC Inspection Procedures 62703 and 61726)

Enclosure 2

__- _ _ _ _ _ _ _ _ - - - -. -



_ _ _ _ . _ _ _ _ _ __

. .. .

.

4_

The inspectors witnessed selected surveillance tests to verify that
approved procedures were available and in use, test equipment in use was
calibrated, test prereqef sites were met, system restoration was
completed, and acceptance criteria were met. In addition, resident
inspectors reviewed and/or witnessed routine maintenance activities to
verify, where applicable, that approved procedures were available and in
use, prerequisites were met, equipment restoration was completed, and '

maintenance results were adequate.

The selected tests and maintenance activities included:

procedure / Work Order Eauinment/ Tnt

IP/0/A/3090/002 IAE Troubleshooting

PT/1/A/4200/28A Train A Slave Relay Test

PT/2/A/4350/002B EDG Operability Test

IExcept as noted below, the inspectors concluded that the above
activities were conducted in accordance with the procedures. No cited
violations or deviations were identified.

3.1 Repair Activities on Check Valve INV233

The inspectors evaluated the most recent Unit 1 outage repair activities
that were completed on valve INV233. This valve was part of the IB
charging pump mini-flow system. The inspectors referred to the FSAR
sections 6.3.2.2.1 and 9.3.4 and observed that valve INV233 was a 2"
check valve that provides a flow path to protect the pump from damage
due to air binding. The mini-flow path allowed flow from the pump
discharge back to its suction.

The inspectors noted that the repair activities were directed to be
completed in accordance with work crder 94080943, Task 10. The work
order directed the valve disassembly, repair, and re-assembly to be
conducted in accordance MP/0/A/7600/04, Kerotest 'Y' Typa Check Valve
Corrective Mainterm.ce. The inspectors observed that the licensee had
documented a problem investigation process (PIPi that was associated
with the repairs that were completed on this valve. The PIP identified
that the repair activity had not been conducted in accordance with
procedure requirements. Step 11.4.5 of the completed sign-off sheet had
been initialed (signed off) by the assigned technician signifying that
he had replaced the metal gasket for the valve bonnet. However, it was
later confirmed that the metal gasket had not been replaced.

Subsequently, all of the outage work activities that had been initialed
by the individual were evaluated by the licensee. The inspectors noted

Enclosure 2
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that during the Unit 1 out y the technician in question did not perform
work activities on any other safety related valves or equipment. The
inspectors were informed that all of the individuals other work
activities (non-safety) had been verified as satisfactory. The
verification had been determined by satisfactory performance of the
valves or equipment prior to their return to service.

The technician was not a permanent employee at the McGuire Nuclear
Station. The inspectors were informed that the individual provided
services through a group that was identified as Electrical System
Support (ESS). The inspectors noted that ESS, after evaluating the
valve gasket condition, terminated the technician for failure to follow
procedure.

The intpectors noted that the valve was satisfactorily reworked prior to
it bend returned to service. The inspectors determined that the
licene had conducted a thorough evaluation and had provided assurances
that this apparent procedural violation was limited to valve 1NV233.
The apparent failure to follow procedure, pending further NRC review,
will be identified as Unresolved Item 50-369,370/96-01-04, Apparent
failure to follow procedure.

3.2 2B2 Component Cooling Water Pump Motor Failure

On February 18 the inboard beari.;g for the 2B2 Component Cooling Water
(KC) Pump Motor failed. The bearing failure resulted in significant
damage to the pump motor. Licensee investigation determined that the
bearing failure was due to a loss of lubrication. Although the oil
level sightglass was indicating normal, actual oil level was too low to
provide proper lubrication. During the investigation, the licensee
discovered that the sight glass did not have a vent port to prevent
false indication. As a result of this finding, the licensee initiated
an investigation of all of the site oil level indicators. A false
indication was also identified at the Unit 2 A Nuclear Service Water
Pump motor bearing sightglass vent. The port had been painted over '

resulting in a non-conser'.tive level indication. However, the actual
oil level was sufficient to v.aintain proper bearing lubrication. No
other similar conditions were identified on safety related equipment.

Because of significant damage to the 2BC KC pump motor, the motor wa:;
replaced. The oil sampling procedure was reviewed and revised to
include a step to verify adequate venting of the sightglass during the ,

sampling process.
|The inspectors reviewed the incident and determined that the false level

indication coupled with an inadequate routine predictive maintenance oil
sampling procedure resulted in the eventual loss of bearing lubrication.
MP/0/A/7300/52, On-Line Oil Sampling of Components With 011 Sample
Valves, did not provide sufficient guidance to prevent failure of

| safety-related equipment and therefore constitutes a violation of NRC

! Enclosure 2 |
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i regulations. However, based on licensee immediate corrective actions to
I repair the motor within the allowed outage time, evaluate other safety-
' related motors for similar deficiencies, and revise the sampling

procedure, this ites was treated a non-cited violation. This licensee
identified and corrected violation 's being treated as a Non-Cited
Violation, consistent with Section VII of the NRC Enforcement Policy.
This item will be documented as Non-Cited Violation 50-369,370/96-01-03,

| Inadequate oil sampling procedure results in a component cooling water
'

pump motor bearing failure.

4.0 ENGINEERING (NRC Inspection Procedures 37551)

| On-site engineering activities were reviewed to determine the
effectiveness in preventing, identifying, and resolving safety issues. ,

4.1 FSAR Description

The inspectors verified that the drawings and installed configuration
was consistent with the FSAR for the SFP and support systems. McGuire
uses a dual train cooling system for each SFP. There was no formal
testing done to verify spent fuel cooling capability. Calculational
analysis was used to verify cooling system capacity to maintain the FSAR
SFP temperature criteria. This antlysis is discussed in paragraph 4.2
of this report. The Technical Specifications (TS) specified a minimum
SFP level of 23 feet above the fuel assembly racks. Administrative
controls maintained the level at 25 feet +/- 4 inches. Operator logs
demonstrated the administrative level was maintained.

The inspectors reviewed the SFP monitored parameters to determine if the
values were consistent with those referenced in the FSAR. The monitored
paramaters included SFP level and temperature, skimmer pump suction and
discharge pressures, skimmer pump bearing oil level, domineralizer flow,
and spent fuel pump suction and discharge pressures. The inspectors
verified by reviewing flow indication that the cooling and purification
system met the capacity and function described in the FSAR. A visual
inspection was routinely conducted of the SFP area. The operator logs
demonstrated that the parameter values were consistent with those stated
in the FSAR description. There were computer alarms in the control room
for SFP high and low level and high temperature. There was also control
room indication of SFP level and temperature. These instruments were
not designated as safety related. The inspectors noted that the SFP
area was not accessible during a design basis event due to high
radiation levels. The licensee indicated that no actions were required
in this area during such an event.

; The inw ectors reviewed the open work requests, PIPS, and modifications
] te detuvine if the SFP or support system functions had been impacted by
i equipment problems. No items were identified which impacted the system
| function. During February 12, 1996, the inspectors observed repairs
j being made due to leaks on the flanges from both spent fuel system
i

j Enclosure 2
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discharge flow indication. This activity required securing both trains i

of SFP cooling for the affected unit. The rise in pool temperature per 1

hour was calculated by the system engineer and was conservative with
! respect to the observed rise. A review of SFP modifications !

| demonstrated that the design change process had not resulted in
I deviation from the design addressed by the design basis. The inspectors i
! concluded the procedures, practices, and parameters of the SFP and

|support systems were consistent with the licensing basis as described in
the FSAR and SER.

| 4.2 Millstone Issue - SFP Loading Condition Not Evaluated i

The inspector reviewed the SFP fuel loading configuration described in <,

j the FSAR and the licensee's analysis of the cooling system capability to '

accept the associated decay heat loads. The decay heat loads used in |

the analysis were calculated in accordance with NRC guidance. A I

Technical Specification (TS) revision approved by the NRC on November 6, !

1995, established a new SFP loading pattern to accommodate the increase
in initial fuel enrichment. This loading pattern was incorporated into :

the fuel transfer procedures. The related FSAR revision was to be
included in the 1995 FSAR update. This was an example where the FSAR i

was not consistent with plant procedures.
'

The inspectors reviewed the calculations which analyzed the decay heat
| loads for desi9ri SFP loading conditions. The calculations included

Calculation 1201.30-00-0009, Region Two Storage Rack Expanded Heat Load, i

dated September 16, 1985; an addendum due to the increased enrichment I

was dated June 27, 1994. This calculation assumed 150 hours for the
abnormal heat load and 154 hours (6.5 days) for the normal heat load
decay times. This was consistent with FSAR Table 9-3, 9-4, and the
standard review plan. Additional analysis was documented in Calculation
MCC-1223.20-00-0005, Spent Fuel Pool Temperature vs. Heat Load
Calculation and Graph, May 31, 1979; Calculation MCC-1223.20-00-0001,
Fuel Pool Cooling Heat Exchanger Design Calculations, dated November 24,
1971; and Calculation MCC 11139.01-00-0218, Thermal Analysis of Fuel
Pool, dated April 27, 1984.

The calculations analyzed SFP cooling system capability with respect to
anticipated decay * , loads for normal and abnormal decay heat loads.
Generally, the F5 4 efines a normal heat load (18 M8TU/hr) as that
resulting from a Sw loading of all racks containing spent fuel with the
exception of a one third fuel batch loaded and 193 racks as empty

,

| reserve for a full core off load. An abnormal decay heat load (41.6
|- MBTU/hr) was the norm 31 rack load plus the full core off-load. The
i calculations discussed above demonstrated that the pool temperatures
| would remain within the criteria specified in FSAR Table 9-5, for both
i the normal and abnormal heat load conditions. The calculations
j indicated that the cooling system with both trains operating would
i maintain the specified " normal" temperature criteria during the abnormal
] decay heat load conditions, i.e. full core off-load.
1
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The licensee routinely performs a full core off-load during each
refueling outage. This is defined in the FSAR as an abnormal decay heat
load. Normal and abnormal heat loads define conditions for evaluation
and establish criteria for fuel pool temperature. As discussed above,
these conditions have been evaluated at McGuire and the cooling system-
capacity was based on these heat loads. The inspectors concluded that
an adequate engineering evaluation had been performed for the loading
conditions.

4.3 Oconee Issue - Drain Down of SFP via Safe Shutdown System (SSS)
Interface

The inspectors reviewed the applicability of the SFP draw down issue at
McGuire. The mechanism for draw down was provided by the interface with
the SSS which would provide 26 gallons per minute to the reactor coolant
pump (RCP) seals. The SFP tap for the SSS interface was near the bottom
of the fuel transfer canal which adjoins the SFP several inches above
the fuel racks. The piping through the first isolation valve was
seismic category 1. The scenario for draw down assumes no operator
action, an SSS event and no fuel pool cooling. SFP level loss is by
boiling (38 gpm) and the RCP seal supply (26 gpm). Net positive suction
head for the reactor makeup pump is lost at a level of 17 feet above the
fuel, water loss continues through boil off only. The level could reach
approximuely ten feet above the fuel racks in three days. The licensee
calculated the resulting radiation levels to be 1 rad /hr at the SFP 1

level surface. This would not impact local level monitoring or the !

capability to align the refill sources.

Although the above scenario assumes no operator action, there were ;

provisions for operator action in the applicable procedures. For |
example, the Loss of All AC Power procedure, EP/1/A/5000/ECA-0.0, dated
September 7,1995, which mans the SSS facility and establishes RCP seal
flow, included steps for routine SFP level monitoring and alignment of
the SFP refill sources. The sources of refill included the reactor
water storage tank, reactor makeup water storage tank, demineralized
water system, and the service water system. The inspectors walked down
the system with the syster engineer and observed the locations for
refill activities. A review of the requirements for fill of the pool in
an emergency indicated there would be sufficient time during an accident
situation to accomplish the necessary tasks. The inspectors concludcd
that the SFP draw down issue was not a safety concern at McGuire.

4.4 Oconee Issue - Control of Fuel Element Movements

The inspectors reviewed the licensee's controls for fuel element
movements to assess their vulnerability to the suspended fuel element
occurrence at Oconee. The Oconee occurrence was attributable to the use
of the equipment procedure, i.e. manipulator crane procedure, to raise
the fuel assembly, rather than the activity procedure, i.e. fuel

Enclosure 2
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transfer procedure. The Oconee operators did not identify the raising
and lowering of the fuel assembly as a fuel transfer and subsequently
did not use the activity procedure which included adequate controls to
assure return of the assembly to the racked position. The manipulator
crane procedure did not have these controls. The McGuire staff
indicated that " policy" at McGuire required that the activity procedure
be used for any movement of fuel assemblies and therefore, by practice,
they were not vulnerable to the occurrence. However, the licensee was
revising the McGuire equipment procedure, MP/0/A/7650/148, Fuel Building
Manipulator Crane, revision 0, to provide an additional barrier by
including specific actions to assure the fuel assembly was lowered into
the rack prior to terminating crane activity. The inspectors concluded
that the McGuire station had provided adequate barriers to prevent the
fuel element occurrence.

!

; 4.5 Licensee Self Assessment
!

The inspectors reviewed the licensee's self-assessment in this area. A
team of engineering and operations personnel were assembled in the week
prior to this inspection to review the SFP design basis and compliance.
The team additionally reviewed the related industry events at Oconee and

. Millstone. Several items for improvement were identified which included
| the following FSAR discrepancies:
!

1. FSAR 9.1.4.3.1 stated that the fuel crane underload switch opens
the main fuel hoist drive circuit when the suspended load drops to
2100 pounds or less. This setpoint was actually at 1740-1780
pounds due to a change to the calibration procedure based on the
manufacturer design specifications.

|

| 2. FSAR 9.1.4.3.4 stated that the manipulator cranes contain positive
| stops which prevent the top cf the fuel pellets in a fuel assembly
| from being raised to within ten feet of normal water level.
| Actually,. the upper limit switches on the cranes limit height but

do not ensure ten feet of water cover.

3. FSAR 9.1.2.3 stated that the highest level above the fuel racks
that the fuel assembly can be dropped is three feet, two inches.
The re-rack modification changed the height of the fuel racks such
that the highest level would be three feet, six inches.

| 4. FSAR 15.7.4.3.1 stated that the hoists supporting the weir gates
were connected by two separate cables, each cable supporting the'

entire load. Actually, the weir gates are connected to the hoist
by one cable. The accident analysis accounts for a dropped weir
gate.;

! 5. FSAR 9.1.2.3.6 stated that spent fuel cask lifting height was
i limited to 12 inches if the cask shock absorbing cover in not i

i installed. There were no administrative limits or physical !
i
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restrictions on the crane to ensure this limit. This 12 inch
limit is used in the drop analysis.

| 6. FSAR 9.1.4.1 stated that fuel lifting and handling devices were
'

capable of supporting maximum loads under Safe Shutdown Earthquake
(SSE) conditions. No documentation was available to validate this
seismic capability.

7. FSAR 9.1.4.3.1 stated that the reactor manipulator crane was
designed to prevent disengagement on a fuel assembly from the
gripper in a SSE. No documentation was available to support this
seismic capability.

8. FSAR 9.1.3.1.1 stated that decay heat of spent fuel was analyzed
| for a twelve month refueling cycle. Current analysis addressed
| refueling cycles of greater than twelve months.

9. SER Supplement 6, Section 3.3 stated that the long term SFP makeup
I sources included the reactor makeup water storage tank (RMWST) and
j the refueling water storage tank (RWST), both at 2000 ppm boron.
| The RMWST was not a borated water source.
|

| The licensee had included the abcve discrepancies in a PIP 0-M96-0397,
'

dated February 12, 1996. The discrepancies were reviewed for
operability. No operability issues were identified. Project Plan MG-
96-0239 was initiated to resolve these design and licersing
discrepancies. The inspectors concluded the licensee's self assessment
activity was effective in assessing the SFP compliance to the design
basis and applicability of the SFP industry events.

4.6 Emergency Diesel Generator Adverse Availability

The inspectors noted that availability of the Emergency Onsite AC Power
System has declined below station goals as a result of recent emergency
diesel generator test failures. The failures have been both mechanical
and electrical in nature. One of the four station emergency diesel
generators is currently being tested weekly in accordance with TS action
requiremente, as a result of these failures.

The decline in availability has been recognized by the licensee and a
team has been established to review and evaluate past diesel performance
and industry data and make recommendations to improve diesel generator
performance. The inspectors will continue to evaluate the licensee's
progress towards improving emergency AC power availability.

! 4.7 Component Cooling Water (KC) System Transient
i
j On February 3, during the performance of Unit 1 Train A Slave Relay
; Testing, a component cooling water system transient occurred. Valves

j were manipulated during testing, causing the IB1 pump to lose net

i Enclosure 2
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positive suction head and operate near runout conditions. The system
normally operated with two component cooling water pumps in service.
However, due to a recent change in system operating practice, only one
pump was in service.

The B Train pump was operated because of an abnormal system
configuration that precluded operation of an A Train pump. The abnormal
configuration was the result of IKCIA failing an operability test during
the recent Unit 1 refueling outage. To maintain system operability, the
non-essential header supply and return isolation valves (lKC50A and
IKCIA) had been placed in the fail-safe position (closed).

The abnormal system alignment in conjunction with one pump operation was
reviewed by the licensee to ensure that necessary procedural changes and
controls were completed. However, the review failed to recognize the
overall impact on the system while performing the train A slave relay
test. As a result, the transient set up by performing the test caused
significant pressure swings and consequently a loss and then re-
establishment of NPSH to the component cooling water pump. The pressure
swings that occurred during the test resulted in severe cycling of the
flow control valves for the reactor coolant pump upper motor bearing oil
coolers. The 1A flow control valve subsequently failed in the closed
position isolating cooling water to the bearing cooler. The unit was
manually tripped when the bearing temperature reached the administrative
limit of 195 F.

The inspectors reviewed the circumstances surrounding this event and
determined that although the event was compounded by personnel and
procedural errors, the root cause was the licensee failure to perform an
adequate evaluation of the consequences of testing the Component Cooling
Water System in an abnormal system configuration. This item wili be
treated as a violation of 10 CFR 50 Appendix B Criterion 3, Design
Control and will be identified as Violation 50-369/96-01-01, Inadequate
evaluation results in a significant component cooling watar system

. transient during testing. _ . . _ . _ . _ .. _.

4.8 Main Power System Isophase Bus Inspection

Following a recent event at another licensee facility, the licensee
performed an evaluation of the main power system at McGu'Je Nuclear
Station. The licensee implemented a plan to inspect the isophase bus
ventilation system and design and evaluate the potential transformer
cabinet condition and electrical bushing design. The event involved the
failure of an internal resistor style electrical bushing within the main
power system at the busline potential transformer circuits. This
failure resulted in a loss-of-offsite power (LOOP) esent.

le general, the McGuire power system equipment was similar. However,
the internal resistor style electrical bushings installed at McGuire
were supplied by a different manufacturer. The inspectors also verified
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that isophase bus ventilation system operated at a positive pressure to'

minimize moisture accumulation. The licensee also reviewed event'

! recorder point traces. No precursor events that would indicate
degradation of the main power system were identified., The inspectors
verified that the potential transformer cabinets contained strip heaters.

to further reduce moisture accumulatiori.'

1

| The licensea has planned to inspect the Unit 2 bushings and cabinets
i conditions during the upcoming Unit 2 EOC10 outage currently scheduled i

j to begin April 5, 1996. Long term plans include evaluating the
j possibility of replacing internal resistor design electrical bushings
i with external resistor design bushings during the Unit I and Unit 2

1

: E0011 outages. The inspectors determined that the licensee response was
! prompt and effective in verifying adequate main offsite power system
j performance at the McGuire site.

| 4.9 Close Out Issues (92903)
.

| 4.9.1 (Closed) 50-369,370/94-23-01, Inadvertent Design Change During
,

Electrical Maintenance .'
-

This issue addressed several examplos of inadvertent design changes
1 which occurred during maintenance activity. The licensee's corrective

actions included resolution of the identified ~ deficiencies, training toi

enhance maintenance and engineering awareness, and an in-plant review of
the station maintenance and repair process.

The identified deficiencies were resolved on January 12, 1995. Training
was completed on May 1,1995. The in-plant review and management review
of the recommendations was completed on May 18, 1995. The
recommendations were implemented in Project Plan MG-95-0181, which was
completed on October 1, 1995. The inspectors' review of 1995 PIPS
identified no additional examples of inadvertent design changes. The
inspectors concluded that the licensee's specified actions were
completed and the issue was adequately resolved.

4.9.2 (Closed) 50-369,370/95-19-01, Inadequate Design Change for Emergency
Diesel Generator (EDG) Turbochargers

This item addressed inadequate design controls which resulted in an
unanticipated interaction of EDG turbocharger components and subsequent
failure. Corrective actions included hardware changes and process or
program improvements. The Acceptable Substitute and Modifications
Programs were revised to address rotating equipment changes affecting
natural frequency and critical speeds. Additionally, future planned
modifications were reviewed to assess connon :aode failure potential.
The EDG turbochargers were replaced with the original design.

Hardware changes were completed on July 27, 1995. Process and program
improvements and training were completed on December 1,1995. The
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inspector concluded that the EDG turbocharger design control issue was
adequately resolved.

5.0 PLANT SUPPORT (NRC Inspection Procedures 71750, 81070 and 83750)

Plant support activities were observed and reviewed to ensure that
programs were implemented in conformance with facility policies and
procedures and in compliance with regulatory requirements. Activities
reviewed included radiological controls, physical security, emergency
preparedness, and fire protection.

5.1 Emergency Preparedness Drill

On February 7, the inspectors observed a station emergency preparedness
practice drill. The drill scenario began with the control room
receiving a call advising that there would be an explosion at the low
level intake structure. An explosion resulted in loss of the non-safety
nuclear service water supply and the high voltage switchyard. Finally, 1

conditions worsened when an earthquake exceeding site operating basis
earthquake limits occurred. The drill conditions degenerated to the
point that a Site Area Emergency was declared. j

The inspectors observed that the licensee had recently installed video
telephone conferencing between the emergency facilities. The inspectors
considered the use of video conferencing a strength because of the
improvement that it provided in communications between the facilities.

The inspectors observed that the drill satisfactorily demonstrated that
the staff could perform the intended objectives of the exercise. The !

inspectors also noted that the licensee conducted an accurate self i

assessment of the drill. The evaluators provided meaningful |
recommendations to further improve the staffs performance.

5.2 Review of Actions in Response to GL 93-04 (60710)

The licensee had modified control rod timing logic in response to GL 93- |
04, Rod Control System Failure and Withdrawal of Rod Control Cluster
Assemblies . This modification was performed using guidance provided by ,

Westinghouse. The acceptance criteria to determine if the modification j
was successful was 110 milliseconds. However, instead of using 110
millisecond as the acceptance criteria, the licensee used 120
milliseconds. The inspectors discussed the basis for using a different
acceptance criteria. The licensee stated this was due to an inability
to obtain 6.1 millisecond pulses from the oscillator; therefore the
error at step 101 would exceed the i10 millisecond acceptance criteria. ;

The inspectors also discussed using 120 milliseconds with NRR personnel.
'

Apparently, the acceptance criteria was applied discretely instead of
integrally over the control rod timing sequence. This application
prevented error propagation over the entire control rod step sequence.
The inspector reviewed the licensee's data and determined the timing
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| error at each discrete step did not exceed i10 millisecond. The
inspector concluded the licensee's acceptance criteria was satisfactory.

:

5.3 Reactivity Management (72700)
|

| The licensee had several past events that indicated a need for a
comprehensive review of reactivity management. These events included an'

inadvertent dilution that occurred when placing a demineralizer in
service as documented in LER 370/95-002-00. The licensee assembled a
multi-disciplinary team and conducted a corporate-wide review of|

reactivity management practices. The licensee documented the results of
their review in a report titled " Nuclear Generation Department
Reactivity Management Project" dated November 1995. The inspectors
reviewed this report and found it was adequate. The licensee was in the
process of revising NSD-304, Corporate Reactivity Management Directive,
to establish ownership and provide clear, concise guidance on reactivity
management. Following issuance of NSD-304, each site plans to develop
a reactivity management strategy. The inspectors concluded the |
licensee's review properly identified reactivity management concerns and i

the licensee was developing corrective actions. Accordingly, IFI l

369,370/95-01-01 and LER 370/95-002-00 are closed. |

| An additional reactivity management event occurred while increasing !
reactor power following zero power physics testing (ZPPT). When !

licensed operators attempted to withdraw control rods with the rod
control system in manual, expected rod motion did not occur in Control
Bank C. When licensed operators attempted to insert control rods, a rod |

lcontrol urgent failure alarm was generated due to both Control Bank B
and D being demanded at the same time. The rod control urgent failure
alarm prevented any further control rod motion. The rod control system

! engineer, after assessing plant conditions, recommended inserting all
i control rods so troubleshooting could be conducted. However, this i

recommendation was not implemented because it would have resulted in at '

least an eight hour delay in placing Unit 1 on-line. Instead, all rod
control logic cabinets were reset by removing power and then manually
setting the logic to reflect the current control rod configuration. The
inspectors discussed this problem with the licensee. The licensee said

r ,

| the most probable cause of this problem was that the bank overlap unit I
'was not being properly incremented when control rod motion was demanded.

The licensee initiated PIP 0-M96-0243 to track potential causes and
! corrective actions. To prevent further occurrences, the licensee

,

! planned to revise Procedure IP/0/B/3211/27, Bank Overlap, to require '

I resetting of rod control logic cabinets following ZPPT. No violations '

were identified in the areas inspected.

5.4 Review of Unit 1 Refueling Restart and ZPPT Data (72700, 61708, 61710)

The inspectors reviewed data taken during the latest Unit I refueling
restart and ZPPT. The inspectors found that all measured parameters<

j were within the acceptance criteria. The inspectors did note that two
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issues warranted further review. The 1/M curve was non-conservative
because the shape projected criticality later than when criticality
actually occurred. This shape may have been caused by increased source
strength, locating the sources closer to the detectors, or locating the
detectors closer to the sources. In this instance, the licensee had
moved the sources closer to the detectors causing the detectors to
indicate essentially source-generated neutrons until very near
criticality. The licensee was aware of this problem and had shifted the
detectors off the core midplane to allow the detectors to indicate more
fission neutrons than if the detectors had been located on the core
midplane. Furthermore, the licensee briefed the licensed operators to
expect this type of behavior from the nuclear instrumentation system.

The inspectors also noted that the reactivity difference between
predicted and actual criticality was greater than 300 pcm. While 300
pcm was well within the acceptance criteria, the licensee was in the
process of determining potential causes of the reactivity d'?ference
including B-10 depletion, an error in Boron titration, and the impact of
an extended coast down during the previous cycle on the core model. The
inspectors noted the All-Rods-Out (ARO) Boron Endpoint also gave a 300
pcm reactivity difference between predicted and actual. The ARO Boron
Endpoint provided independent verification that the reactivity
difference was not due to observational errors. The inspectors
considered licensee followup of this issue to be an example of proactive
reactivity management. No violations were identified in the areas
inspected.

.5 Closeout Issues

5.5.1 (Closed) LER 370/95-002-00, Reactivity Management Event from Placing
Mixed Bed Demineralizer in Service. The licensee reviewed operational
practices when placing a demineralizer in service. Corrective actions
were identified as part of IFI 369,370/95-01-01. See paragraph 5.3.

5.5.2 (Closed) IFI 369,370/95-01-01, Reactivity Management. The licensee had
conducted a review of reactivity management and developed a plan to
correct identified deficiencies. See paragraph 5.3.

6.0 Review Of UFSAR Commitments

A recent discovery of a licensee operating their facility in a manner
contrary to the UFSAR description highlighted the need for additional
verification that the licensees were complying with UFSAR commitments.
During an approximately two month time period all reactor inspections
will provide additional attention to UFSAR commitments and their
incorporation into plant practices, procedures, and parameters.

While performing the inspections which are discussed in this report the'

inspectors reviewed the applicable portions of the Updated Final Safety
Analysis Report (UFSAR) that related to the areas inspected. Th9

.
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following inconsistencies were noted between the working of the UFSAR
and the plant practices, procedures, an parameters observed by the
inspectors:

1. FSAR 9.1.4.3.1 stated that the fuel crane underload switch opens
| the main fuel hoist drive circuit when the suspended load drops to

2100 pounds or less. This setpoint was actually at 1740-1760
pounds due to a change to the calibration procedure based on the
manufacturer design specifications.

2. FSAR 9.1.4.3.4 stated that the manipulator cranes contain positive
stops which prevent the top of the fuel pellets in.a fuel assembly
from being raised to within ten feet of normal water level.
Actually, the upper limit switches on the cranes limit height but
do not ensure ten feet of water cover.

3. FSAR 9.1.2.3 stated that the highest level above the fuel racks
that the fuel assembly can be dropped is 3 feet, two inches. The
re-rack modification changed the height of the fuel racks such
that the highest level would be 3 feet, six inches.

4. FSAR 15.7.4.3.1 stated that the hoists supporting the weir gates
were connected by two separate cables, each cable supporting the
entire load. Actually, the weir gates are connected to the hoist
by one cable. The accident analysis accounts for a dropped weir
gate.

5. FSAR 9.1.2.3.6 stated that spent fuel cask lifting height was
limited to 12 inches if the cask shock absorbing cover in not
installed. There were no administrative limits or physical
restrictions on the crane to ensure this limit. This 12 inch
limit is used in the drop analysis.

|

6. FSAR 9.1.4.1 stated that fuel lifting and handling devices were
capable of supporting maximum loads under Safe Shutdown Earthquake

,

(SSE) conditions. No documentation was available to validate this!

seismic capability.

| 7. FSAR 9.1.4.3.1 stated that the reactor manipulator crane was
I designed to prevent disengagement on a fuel assembly from the

gripper in an SSE. No documentation was available to support this
seismic capability.

8. FSAR 9.1.3.1.1 stated that decay heat of spent fuel was analyzed
for a twelve month refueling cycle. Current analysis addressed
refueling cycle of greater than twelve months.

I 9. SER Supplement 6, Section 3.3 stated that the long term SFP makeup
sources included the reactor makeup water storage tank (RMWST) and

;

!

4
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the refueling water storage tank (RWST), both at 2000 ppm boron.
The RMWST was not a borated water source.

| 10. FSAR 9.2.4.2 implies that two component cooling water system pumps
are necessary during normal plant operation. Unit I was operated
for an extended period following the IE0010 outage with only one
component cooling water pump in service.

7.0 EXIT i

| The inspection scope and findings were summarized on March 7, 1996, with
! those persons indicated by an asterisk in paragraph 1. Interin exits
! were conducted on February 1 and 15, 1996. The inspectors 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. Dissenting comments were not received!

from the licensee.
l

lyAg Item Number Status Description and Reference

VIO 50-369/96-01-01 OPEN Inadequate Evaluation Results
in a Significant Component
Cooling Water System Transient
During Testing (paragraph
3.2.)

NCV 50-369/96-01-02 CLOSED Failure To Make Prompt NRC
Notification (paragraph 2.3.)

NCV 50-369,370/96-01-03 CLOSED Inadequate Oil Sampling
Procedure Results in Component
Cooling Water Pump Motor
Bearing Failure (paragraph
3.2.)

URI 50-369/96-01-04 OPEN Apparent Failure to Follow
Procedure (paragraph 3.1)

VIO 50-369,370/94-23-01 CLOSED Inadvertent Design Change !

During Electrical Maintenance |
(paragraph 4.9.1)

!

| VIO 50-369,370/95-19-01 CLOSED Inadequate Design Change for i
j Emergency Diesel Generator 1

j (EDG) Turbochargers (paragraph |

4.9.2);
;

j LER 50-370/95-002-00 CLOSED Inadvertent dilution resulted
from placing an unsaturated'

i mixed bed demineralizer in
j service (paragraph 5.5.1)

]
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IFI 50-369,370/95-01-01 CLOSED Corrective actions to
previously identified
reactivity management problems
(paragraph 5.5.2)

8.0 ACRONYMS
,

i

ALARA As Low As Reasonably Achievable
ANSI American National Standards Institute
ASME American Society for Mechanical Engineers ;

CFR Code of Federal Regulations '

DBD Design Basis Document
EDG Emergency Diesel Generator
EOC End Of Cycle
ESF Engineered Safety Feature
FSAR Final Safety Analysis Report
GPM Gallons Per Minute
IFI Inspector Followup Item
ISI Inservice Inspection
LER Licensee Event Report
MBTU Mega British Thermal Units
NCV Non-Cited Violation
NRC Nuclear Regulatory Commission
PAP Primary Access Point
PPM Parts Per Million
RCP Reactor Coolant Pump
RMWST Reactor Makeup Water Storage Tank
RWST Reactor Water Storage Tank
S/G Steam Generator
SER 3afety Evaluation Report
SFP Spent Fuel Pool |
SSE Safe Shutdown Earthquake !
SSS Safe Shutdown System '

TS Technical Specification
TSC Technical Support Center
TSG Technical Support Group
VIO Violation
ZPPT Zero Power Physics Testing

i

1

|

f
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