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EXECUTIVE SUMIVIARY

Donald C. Cook, Units 1 and 2
NRC Inspection Report 50-315/96013, 50-316/96013

~Oerations

The inspectors identified several examples where the licensee approved technical
specification interpretations without an adequate justification. Although the
potential consequences of the errors were not significant, the number of examples
identified warranted licensee attention (Section 01.2).

Overall, operator*performance'of operating procedures observed by the inspectors
was good. However, the inspectors identified that during performance of a
centrifugal charging pump surveillance, operators inappropriately performed
procedure steps out of sequence (Section 01.1). In addition, weaknesses in the
content of the alarm response procedures and a weakness in the configuration of
equipment in the field were noted (Section 03.1).

The performance of the simulator crew regarding adherence to an excessive reactor
coolant system leakage procedure during an NRC-observed drill scenario was poor.
Operators failed to implement actions directed by the procedure, and, as a result, a
simulated reactor coolant system leak continued unnecessarily. Management
response was appropriate and management was pro-active to revise the scenario to
challenge operators to follow procedures (Section 05.1).

Main enance

Maintenance personnel failed to perform a pre-job walkdown prior to maintenance
of the 1E centrifugal charging pump (CCP) and, as a result, were unable to identify
oil leaks specified in the work package. In addition, oil sampling instructions were
inadequate and resulted in the collection of a non-representative lube oil sample
(Section M1.1).

Good communication existed between maintenance personnel and system
engineering during motor-operated valve testing. However, minimal pre-job briefing
was noted and maintenance personnel did not plan to generate a condition report
when warranted (Section M"..1}.

The inspectors reviewed selected instruments used to monitor the centrifugal
charging and residual heat removal (RHR) systems. The inspectors concluded that
the instruments were included in the calibration program, calibrated over the
required instrument range, and acceptable for the measured parameter. No
deficiencies were noted (Section M1.2).

Walkdowns conducted by system engineering, operations, and the material
condition crew were not totally effective in identifying material condition
deficiencies. The inspectors identified numerous material condition deficiencies
which had not been previously noted by the licensee. These included several
missing or loose pipe fasteners and many boric acid leaks (Section M2.1). In



addition, due to a poor understanding of minimum thread engagement requirements
and poor procedures, the licensee failed to identify numerous cases of components
with less than adequate thread engagement (Section E4.1).

Guidance concerning emergency core cooling system motor and pump sight-glass
oil level requirements was not established in a timely manner (Section M2.1).

~ The licensee's tagging practices for equipment deficiencies were poor. About
30 percent of the deficiencies reviewed by the inspectors failed to have a
deficiency tag hung in the field, although the deficiency had been entered into the
work control system. As a result, in-field identification of component problems
referred to in work packages could be hindered and unnecessary re-identification of
problems already entered into the work control system could occur (Section M2.2).

The licensee failed to initiate a root cause investigation for repetitive equipment
leaks, although warranted (Section M4.1). In addition, the licensee failed to identify
the root cause and correct repetitive abnormal auxiliary feedwater lube oil analysis
results (Section M4.2).

Although.". narrow in scope, the licensee's implementation of the thermography
program was good (Section M4.3) ~

o Centrifugal charging pump training given to the mechanical maintenance
department by a vendor representative was a good initiative and was effectively
implemented (Section M5.1).

~En ineerin

Surveillance acceptance criteria were adequate to demonstrate the ability of the
centrifugal charging pumps to provide adequate high pressure injection during 'a

loss-of-coolant-accident. However, correct acceptance limits to assure that the
centrifugal charging pumps could perform their boron injection function were not
properly incorporated into the inservice testing program (Section E1.1).

Following the discovery of a missing net positive suction head calculation, the
licensee failed to take timely corrective action to locate or re-constitute the
calculation (Section E1.2).

The licensee failed to properly evaluate the radiological consequences of a failure of
the centrifugal charging pump emergency leakoff valves to close following a
postulated design basis accident (Section E1.3).
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Re ort Details

I. 0 erations

01 Conduct of Operations

01.1 Centrifu I Char in P m Surveill n e Ob rva ion

The inspectors observed the performance of operational surveillance 1-OHP-
4030.STP.052E, "East Centrifugal Charging Pump Operability Test," following
planned maintenance activities on the pump.

b. Observ ions and Findin

i

On December 4, 1996, the inspectors observed the operations department perform
a post-maintenance operability test on the 1E centrifugal charging pump. Prior to
the su.veillance, the reactor operator (RO) conducted a thorough pre-job briefing
with the auxiliary equipment operator (AEO), which included a discussion of each
step of the surveillance procedure. This procedure was classified as an in-hand
procedure which required, in accordance with Plant Manager Instruction (PMI)
2011, "Procedure Use and Adherence," that the procedure steps be performed in
order.

However, during performance of the surveillance the inspectors and the licensee
identified that steps 4.4 (place the 1E CCP in lockout) and 4.5 (close the 1E CCP
discharge valve) had been performed prior to step 4.3.1 (open the 1E CCP suction
pressure gauge isolation valve). Subsequently, the licensee determined that when
the AEO called to question whether the CCP was in lockout, the RO assumed that
step 4.3.1 had been completed and placed the CCP in lockout. Following
performance of step 4.5, the RO questioned whether step 4.3.1 had been
performed and discovered the error. As part of the licensee's immediate corrective
actions, step 4.3.1 was completed and all previously performed steps were verified
as performed. Also, additional operations oversight was employed for the
remainder of the surveillance. No additional deficiencies were noted. A condition
report was written to document the event for additional review.

~Con Iu i ns

The inspectors concluded that the licensee's actions in response to the procedure
error were good. The failure to perform the steps prescribed by the procedure in
sequence was considered a violation of 10 CFR 50, Appendix 8, Criterion V,
"Instructions, Procedures, and Drawings." However, this licensee-identified and
corrected violation is being treated as a Non-Cited Violation, consistent with
Section Vll of the NRC Enforcement Policy (96013-07).



01.2 Technical S ecifi ion Clarification In er re a ion Review

The inspectors reviewed the licensee's technical specification clarifications (TSCs).

b. Ob rva i n and Findin

The licensee had 37 technical specification clarifications (TSCs) in effect. The
inspectors reviewed the TSCs listed below and questioned whether the licensee
could provide technical justification to support the TSCs. Subsequently, the
licensee determined that the following clarifications could not be, technically
justified and should be cancelled:

TSC ¹14 Airborne Radioactivity Monitor Operability
TSC ¹15 Diesel Generator Surveillance Runs - Paralleled Grid
TSC ¹48 Technical Specification (TS) 4.8.1.1.2.F.2 Leak Testing of AB

and CD Fuel Oil Tanks and Associated Piping

The inspectors did not identify any past use of the above TSCs that resulted in
exceeding the action requirements of the associated technical specification. The
inspectors concluded that the safety significance of the TSC errors were minimal.

Conclusions

The inspectors concluded that the licensee's approval of TSCs without appropriate
technical justification was a weakness. At the end of the inspection, the licensee
committed to review all remaining TSCs to ensure they were still necessary and
could be justified.

03 Operations Procedures and Documentation

03.1 0 era ion Procedur Review

a. Ins ec ion Sco e

The inspectors reviewed operating and alarm response procedures (ARPs)
associated with the centrifugal charging system.

b. Observ i n and Fin in s

The inspectors reviewed the centrifugal charging system operating and alarm
response procedures and observed performance of these procedures when possible.
The following deficiencies were identified:

Alarm Res onse Procedure Review - Annuncia or Panel ¹109

The following weaknesses were identified with the centrifugal charging system
alarm response procedures:
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Seven ARPs referred to "LOCAL"and "REMOTE" switch positions on the hot
shutdown (HSD) panel. However, the inspectors identified that actual
switch positions for components on the HSD panei -~re labeled "HSD" and
"CTRL RM" (not "LOCAL"and "REMOTE"). The inspectors concluded that
the ARPs for annunciators associated with HSD panel manipulations failed to
include human factor considc.ations which could res~..~t in the mis-operation
of equipment during an event.

~ Four ARPs referred to starting the reciprocating charging pump although that
pump was permanently out of service.

At the end of the inspection, licensee personnel stated that the procedures would
be revised.

0 era in Procedure Review

OHP 4025.LS-6 "RCS Make-U Seal In'ection and Boration with CVCS Cross-Tie"

The inspectors walked down and discussed with an AEO th~ o.cessary actions to
complete LS-6-1, "Seal Injection From CVCS Cross-Tie," LS-6-2, "Pressurizer Level
Control Via CVCS Cross-Tie," and LS-6-3, "Boron Injection Tank Injection."

No deficiencies were identified concerning the knowledge level and capability of the
AEO, however, the following equipment deficiency was identified:

~ Procedure OHP 4025.LS-6-1 indicated that an A-37 Appendix R key was
required to unlock a ladder for header drain valve 1-CS-548 and 2-CS-548
position verification. However, the inspectors identified that A-2 locks
requiring A-2 keys were used to secure the Appendix R ladders.

The inspectors discussed this discrepancy with the licensee who determined
that the locks in the field were incorrect. The inspectors concluded that
since A-2 keys were routinely available, the safety significance of the use of
the incorrect locks was minimal.

12-OHP 4021.005.001 "Boron Makeu S s em 0 eration"

The inspectors observed a Unit 2 reactor operator (RO) perform a manual dilution to
adjust reactor coolant system (RCS) average temperature as prescribed by 12-OHP
4021.005.001, "Boron Makeup System Operation." The inspectors noted that
although the RO correctly performed all steps directed by the procedure, the RO
also performed additional actions not directed by the procedure. Specifically, the
RO placed the volume control tank (VCT) level controller for the VCT level diversion
valve, QRV-303, in manual and diverted letdown flow from the VCT to the holdup
tanks (HUTs).

When these actions were discussed with the RO, the RO stated that these actions
were necessary to maintain VCT pressure within required chemistry limits and that
these actions were included as part of operator license training.



When this issue was discussed with the licensee, operations management stated
that actions to control VCT pressure through manual control of QRV-303 may
occur at any time, and controlling VCT level and pressure was within the skill-of-
the-craft of the operators. Licensee management also stated that actions were
underway to address issues such as the one discussed above and that the Plant
Operations Group had committed to establishing new procedure development, use,
and adherence standards during the first quarter of 1997.

The inspectors concluded that operator performance of operating procedures
observed by the inspectors were good. However, weaknesses in the content of
alarm response procedures and a weakness in the configuration of equipment in the
field were noted.

05 Operator Training and Qualification

05.1 Simula or Trainin Observations

.';." ec ion Sco e

The inspectors observed crew simulator training scenario RQ-S-2173. The purpose
of the scenario was to test a qualified crew's ability to respond to a 20 gallon per
minute (gpm) letdown line leak coincident with a reactor coolant system (RCS)
bypass manifold resistance temperature detector (RTD) failure.

b. Observa ions an Findin s

Simula or Crew Performance

Following indications of an RCS leak, operators appropriately entered OHP
4022.002.020, "Excessive Reactor Coolant Leakage." However, during
performance of this procedure, the following deficiencies were identified:

The crew failed to perform steps in the procedure required to isolate the
leak.

Following indications of a failed RCS bypass manifold RTD, the crew
assumed that the leak was located on the bypass manifold line. As a result,
the Unit Supervisor (US) failed to carefully read action steps in the procedure
and isolate the normal letdown line which would have isolat d the leak.
Consequently, the leak continued unnecessarily until the simulator was
"frozen" by the simulator instructor to discuss the crew's poor actions.

The US failed to determine the RCS leakrate using methods directed by the
procedure.

The US estimated an RCS leak rate by monitoring pressurizer level changes.
This method was not prescribed by the procedure although three other
procedurally directed means to estimate leakage were available.



~ The US failed to investigate potential leakage sources as directed by the
procedure.

The US verified that alarms did not exist for equipment associated with
potential leakage sources rather than monitoring control room indications for
trends as directed by the procedure. Examples included pressurizer power-
operated relief valve and safety valve discharge temperatures, emergency
core cooling "system (ECCS) accumulator levels, and component cooling
water surge tank level.

The inspectors concluded that the performance of the simulator crew regarding
adherence to the excessive RCS leakage procedure was poor.

Trainin De ar men Performance and Mana emen Involvemen

Following the crew's failure to isolate the normal letdown line to isolate the leak,
the simulator was "frozen" after the trainer recognized significant procedure
adherence errors had occurred.

During discussions with the trainer, the crew repeatedly and erroneously identified
that the location of the leak was from the RCS bypass manifold line and that they
were attempting to get through the procedure as quickly as possible to enter a plant
shutdown action requirement located at the end of the proc dure. In addition, due
to a failure to read the procedure carefully, the crew became confused about the
requirements to isolate letdown due, in part, to wording in the procedure which
made establishing excess letdown optional. Following clarification and coaching
from the trainer, the crew completed the scenario successfully. During additional
discussions following the scenario, the crew was counselled on the importance of
procedure adherence.

Subsequently, the inspectors discussed the scenario with the trainer and
determined that the scenario was previously written with the leak on the bypass
manifold RTD. However, due to procedure adherence concerns, management
requested that the leak be re-located to the chemical volume and control system
(CVCS) letdown line. The inspectors concluded that these actions were pro-active
and demonstrated a desire to improve operator performance through training. The
inspectors were also informed by the trainer that overall, about two-thirds of the
crews tested failed to successfully complete the scenario.

Following discussions with management, a memorandum was disseminated to the
operations staff concerning the station policy on procedure adherence. In that
memorandum, the importance of adherence to procedures was re-iterated.

Conclusions

Overall, the performance of the simulator crew regarding adherence to the
excessive RCS leakage procedure during the scenario observed by the inspectors
was poor.



The inspectors concluded that training department and management response was
appropriate and that management was pro-active to revise the scenario to change
the location of the RCS leak to challenge operators to follow procedures.

08 Miscellaneous 0 era ions Issues

08.1 IFI 50-316 94024-03 Boric Acid Transfer Pum 0 erabilit

Ins ection Sco e

The inspectors reviewed NRC inspection follow-up item (IFI) 50-316/94024-03,
"Boric Acid Transfer Pump Operability."

Observa ions and Findin s

Even Descri ion

On January 3, 1994, TS Limiting Condition for Operation (LCO) 3.8.1.1 was
entered to perform maintenance on the Unit 2 CD emergency diesel generator
(EDG), However, boric acid transfer (BAT) pump ¹3 was .. t declared inoperable in
accordance with TS LCO 3.1.2.6, "Boric Acid Transfer Pumps - Operating,"
because the shift supervisor (SS) did not consider the ¹3 BAT to be inoperable with
the associated EDG inoperable.

In addition, TS LCO 3.1.2.2, "Boron Injection Flow Paths - Operating" was not
entered although the ¹4 BAT was inoperable and the EDG associated with the ¹3
BAT was also inoperable. Following shift turnover, the oncoming shift supervisor
identified that TS LCO 3.1.2.6 and TS LCO 3.1.2.2 should have been entered.

A preliminary investigation by the licensee, however, determined that entry into TS
LCO 3.1.2.2 and TS LCO 3.1.2.6 was not required. As a result, NRC inspection
follow-up item 50-316/94024-03 was opened.

Ins ec ion Resul

During this inspection, the inspectors identified that technical specification
clarification (TSC) ¹65 had been written which documented the licensee's
conclusions discussed above. The inspector" reviewed that clarification as well as
TS 3.1.2.2, TS 3.1.2.6, and TS 3.0.5 and concluded that the clarification was not
adequate as discussed below. Following additional discussions, the licensee
concluded that TSC ¹65 was not adequate and it was revised.

Technical S ecifica ion 3.1.2.2 and 3.0.5 Review

Technical Specification 3.1.2.2 requires that a boron injection flow path to the RCS
exist from both the boric acid storage tanks via a BAT pump anrI a charging pump
and from the refueling water storage tank (RWST) via a charging pump in Modes 1,
2, 3, and 4. TS 3.0.5, however, states that when a system, subsystem, train,
component, or device is determined to be inoperable solely because its emergency
power source is inoperable, it may be considered operable provided its normal
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power source is operable and all of its redundant systems, subsystems, trains,
components, and devices are operable.

As discussed in TSC ¹65, the licensee concluded that since the normal power
supply to the ¹3 BAT pump was operable and a redundant flow path from the
RWST existed, the requirements of TS 3.0.5 were met and TS LCO 3.1.2.2 was
not required to be entered.

The inspectors reviewed the clarification and identified that the bases for TS 3.0.5
specified that redundancy requirements included all systems, subsystems, trains,
components, and devicesin the other division to be operable. Therefore, the
inspectors concluded that the ¹4 BAT pump, a redundant component to the ¹3
BAT pump, must be operable in order to satisfy TS 3.0.5, and redundancy via a
flow path from the RWST was not adequate.

Technical S ecification 3.1.2.6 Review

The inspectors reviewed TS 3.1.2.6 which requires that at least one BAT pump in
the boron injection flow path required by TS 3.1.2.2 be operable and capable of
being powered from an operable emergency bus if the flow path through the boric
acid pump in TS 3.1.2.2 is operable. The inspectors discussed TS 3.1.2.6 with
licensee personnel who indicated that with an EDG inoperable, the associated BAT
pump would be considered operable as long as the offsite emergency power source
was available and the associated emergency bus was intact.

The inspectors reviewed the bases for TS 3.1.2, "Boration Systems," and identified
that, in accordance with the bases for the boration system TSs such as TS 3.1.2.6,
the boron injection components required to ensure that negative reactivity control is
available during each mode of facility operation include, among other things, an
emergency power source from operable diesel generators. As a result, the
inspectors concluded that the licensee had failed to enter TS 3.1.2.6 as required on
January 3, 1994, since an operable EDG is required for an operable emergency bus.

Safet Si nificance

The inspectors determined that the safety significance of the error in the licensee's
interpretation of TS 3.1.2.2 and 3.1.2.6 was minimal due to the similarity between
action statements associated with TS 3.1.2.2 and TS 3.1.2.6 and those required
by TS 3.8.1.1 for an out-of-service EOG.

Conclusions

The inspectors concluded that although TSC ¹65 was not adequate, the safety
significance was minimal since no adverse consequence would have occurred.
Following discussions with the licensee, the licensee revised TSC ¹65 to properly
reflect the bases of TS 3.0.5 and TS 3.1.2. Inspection follow-up item 50-
316/94024-03 is considered closed.

10
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II. Main enance

M1 Conduct of Maintenance

M1.1 Maintenance Observe ions

The inspectors observed Unit 1 centrifugal charging system maintenance activities.

b. Observe i n an Findin s

l. 1E Centrifu al Char in Pum

On December 4, 1996, the inspectors observed routine mechanical and electrical
maintenance on the 1E centrifugal charging pump (CCP). The following deficiencies
were identified:

Maintenance Pre ara ion

The inspectors identified that maintenance personnel failed to perform a pre-job
walkdown and failed to thoroughly review the work package prior to beginning
work. As a result, maintenance pe.sonnel were unable to identify the oil leaks
specified in the work package since the oil system was not pressurized and the
locations of the oil leaks were not well documented.

Lube Oil Sam lin

The work package required that lube oil be drained from the pump filter drain into a
container. However, during oil sample collection, the inspectors observed that
maintenance personnel drained the oil from the pump filter drain into a bucket and
then skimmed the surface of the oil in the bucket to obtain the sample.

The inspectors concluded that a representative oil sample had not been obtained
since sediment and other materials visible at the bottom of the bucket had not been
collected. The inspectors reviewed the work package and concluded that the work
package did not contain adequate sampling instructions.

The failure to provide adequate instructions for collection of the CCP lube oil sample
is considered a violation (96013-01) of 10 CFR 50, Appendix B, Criterion V,
"Instructions, Procedures, and Drawings."

C lin G ske Re lacemen

During lubrication of the pump coupling, the inspectors noted that maintenance
personnel planned to re-use the pump coupling gasket. However, a management
memorandum, dated October 10, 1996, was issued to all mechanical maintenance
supervisors requiring old gaskets to be replaced, regardless of their as-found
condition. Following discussions with a maintenance supervisor, the inspectors
determined that the supervisor was unaware of the memorandum.

11
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The inspectors concluded that expectations regarding replacement of gaskets had
not been effectively communicated.

2. Em r nc L akoff ELO Valve 1-QMO-226 Dia nos ic Testin

The inspectors observed electrical maintenance personnel conduct diagnostic
testing of ELO motor-operated valve (MOV) 1-QMO-22b using electrical
maintenance procedure.12IHP5030.EMP.002. The following deficiencies were
identified:

Thrus Measurement Results

During the testing, the licensee noted that the measured thrust exceeded the
allowable value. However, the inspectors determined that maintenance personnel
did not plan to generate a condition report to identify this deficiency although
required by the licensee's condition reporting program. Subsequently, the valve
component engineer generated condition report (CR) 96-1902 to document the
condition.

Tor ue Mea r men Resul s

During the testing, the licensee also noted that the measured torque results were
unrealistic. Subsequently, maintenance personnel contacted the valve component
system engineer who determined that the diagnostic testing equipment was set up
improperly. The inspectors determined that personnel performing the testing had
minimal time to set up the test equipment and, as a result, failed to identify mis-
positioned switches.

C. Conclusions

Maintenance personnel failed to perform a pre-job walkdown prior to the
maintenance on the 1E CCP and, as a result, were unable to identify oil leaks
specified in the work package. In addition, licensee personnel failed to initially
collect a representative lube oil sample since sediment and other material, such a

metallic particles, were not captured. Furthermore, guidance on collection of oil
samples was vague and maintenance personnel performing this activity had not
received adequate training. Finally, the inspectors concluded that expectations
regarding replacement of gaskets had not been effectively communicated.

The inspectors concluded that good communication existed between maintenance
personnel and the valve component system engineer during diagnostic MOV testing.
However, minimal pre-job preparation time was noted. In addition, the inspectors
concluded that maintenance personnel did not plan to generate a condition report
when warranted.

12



IVI1.2 Ins rumen a ion Review

The inspectors reviewed licensee documents to determine whether instruments
used to monitor equipment associated with the centrifugal charging and residual
heat removal (RHR) systems were properly maintained.

b. Observa ions and Findin s

The inspectors reviewed applicable centrifugal charging and RHR system piping 5
instrument drawings (PhlDs), operational procedures, and surveillance procedures
to identify instruments used to monitor equipment performance. The inspectors
verified that the instruments identified were included in the calibration program,
were calibrated over the required instrument range, and were acceptable for the
process parameter being measured.

c. ~Conclu ions

The inspectors concluded that the instruments used to monitor the centrifugal
charging and RHR systems were included in the calibration program, were
calibrated over the required instrument range, and were acceptable for the process
parameter being measured. No concerns were identified.

M2 Maintenance and Material Condition of Facilities and Equipment

M2.1 Material Condition

a. Ins ection Sco e

The inspectors conducted a detailed walkdown of accessible portions of the
centrifugal charging and RHR systems.

b. Observa ions and Findin s

Ins ec or-Iden ified IVIa eri I Condi ion I ems

The inspectors identified numerous material condition deficiencies which had not .
been previously identified by the licensee. Examples included numerous missing
pipe fastene.s (U-bolts) and fasteners which were improperly installed due to loose,
missing, or less than full nut-bolt thread engagement. (Section E4.1) In addition,
many inactive valve packing and flange leaks were noted. Although the licensee's
subsequent operability reviews determined that none of the deficiencies adversely

'mpacted component operability, the number of deficiencies indicated that system
engineering, operations, and material condition crew walkdowns were not effective
in identifying and correcting material condition problems.

13



Lube Oil Level in ECCS P m and Mo or Si h -Glasses

During system walkdowns, the inspectors noted that th~; RHR pump motor
sight-glass oil level was lower than the sight-glass fill mark even though a motor-
mounted vendor placard specified that the oil level be maintained above the mark.
Following discussions with the licensee, the sight-glass mark was determined to be
incorrectly located.

The inspectors determined that in 1995, job orders (JOs) were written to identify
correct sight-glass fillmarks. On December 4, 1996, during 1E CCP maintenance,
the inspectors noted that the guidance provided in JO R005548802 concerning
proper sight-glass oil level referenced vendor manual VTM-PACP 0001. However,
the inspectors determined that no information regarding acceptable sight-glass oil
level was contained in the vendor manual.

Following discussions with licensee personnel, the inspectors determined that on
March 6, 1996, action request (AR) A0114871 was generated which stated that
the acceptable sight-glass bandwidth for the 1W RHR pump motor bearing was
extremely restrictive and that the running oil level differed '.m the static oil level.
In that AR, operations requested that engineering determii e sight-glass oil level

requirements for all pumps and motors with special requirements. Subsequently,
on November 27, 1996, following a discussion of the oil level concern with the
licensee, an interim motor oil level guidance document was issued. Licensee
personnel stated that a pump oil level guidance document would also be issued.

The inspectors concluded that timely oil fillguidance for safety-related pumps and
motors had not been established following concerns identified in 1995. This issue
is considered a violation (96013-03) of 10 CFR 50, Appendix B, Criterion XVI,
"Corrective Actions."

Licensee-Identified Ma erial Condition Items

The inspectors observed numerous valves which had previously identified packing
leaks including two which were actively leaking. The most significant was from
letdown flow regulating valve 1-QRV-301 which was leaking about one drop per
second. The second active packing leak was from volume control tank (VCT)
isolation valve 1-QMO-451. During observation of this valve, reactor coolant
leaked past the installed leakage capture device and slowly dripped onto a clean
area.

In addition, the inspectors identified that backup crosstie valve 1-IMO-360
contained excessive boric acid buildup due to a packing leak. The inspectors
determined that on December 15, 1994, AR A0086301 had been generated to
investigate and repair the valve. Although the system engineer recommended that
maintenance be performed during an upcoming 1995 outage, the work was not
approved, but re-scheduled for the March 1997 refueling outage. The inspectors
concluded that ineffective engineering and management involvement contributed to
the poor material condition of the valve.

14



Also, the 1E centrifugal charging pump inboard seal had previously been identified
in June 1996 as leaking about 0.2 gpm when the pump was idle. During the
inspection, a large buildup of boric acid in the inboard seal enclosure as well as
underneath the seal flange was identified. On December 4, during maintenance
activities on the pump, the inspectors verified the noted leakage. The inspectors
noted that the licensee was operating the pump when possible to minimize seal
leakage pending replacement of the seal which was planned for the Spring 1997
refueling outage.

C. Conclusions

The inspectors concluded that based upon the number of identified material
condition deficiencies, walkdowns conducted by system engineering, operations,
and the material condition crew had not been effective in identifying and correcting
material condition deficiencies. In addition, based on the number and significance
of material condition problems which currently exist, the inspectors concluded that
the material condition of the centrifugal charging and RHR systems was poor.

The licensee failed to take prompt corrective actions to address sight-glass oil level
concerns associated with safety-related pumps and motors. Although the concern
was IQentified in 1995, corrective actions were not initiated until after the
inspectors discussed the issue with the licensee on November 27, 1996.

M2.2 E ui m n Ta in D fi iencies

Ins ec ion Sco e

The inspectors reviewed the licensee's work control process with particular
emphasis on problem identification and equipment deficiency tagging.

Observ ions nd Findin s

E ui men Deficienc Ta in

The inspectors reviewed the results of three material condition crew walkdowns
conducted in November and December 1996. Following that review, the inspectors
determined that, on average, about 30 percent (18/63) of the equipment
deficiencies entered into the work control system failed to have a deficiency tag
hung in the field. The inspectors concluded that, as a result, in-field identification
of component problems referred to in work packages, such as oil leaks, could be
hindered. In addition, the inspectors concluded that administrative burdens as a
result of re-identification of previously identified problems could result. Procedure
NPM-02CM, "Process Instruction Corrective Maintenance," Section 5 ~ 1.1, required
that tags be hung for corrective maintenance ARs related to plant equipment. In
addition, although the licensee had identified this problem, actions to correct this
condition had not been initiated. The failure to take corrective actions to address
this problem is considered a violation (96013-03) of 10 CFR 50, Appendix 8,
Criterion XVI, "Corrective Actions."

15



c. ~Conclusi ns

The inspectors concluded that the licensee's tagging program was poor. The failure
to initiate corrective actions to address equipment deficiency tagging problems was
a violation.

M4 Maintenance Staff Knowledge and Performance

M4.1 Re-work Review

a.'ns ection Sco e

The inspectors reviewed re-work condition reports (CRs) to assess the effectiveness
of maintenance and the work control process. The inspectors focused on the
licensee's trending and analysis of equipment re-work issues.

b. Observa ion and Findin s

The inspectors reviewed re-work related CRs focusing on the licensee's trending
and analysis of equipment re-work issues for determining root causes and corrective
actions. The following deficiencies were identified:

Mechanical maintenance was responsible for 69 of 80 re-work CRs reviewed
by the inspectors of which 90 percent were due to equipment leaks. The
inspectors noted that an evaluation to identify the root cause for the high
frequency of recurrent fluid leaks had not been initiated. The inspectors
concluded that the licensee's efforts to identify the root cause for repetitive
equipment leaks was poor.

A trend analysis of the re-work CRs for a 6-month period was being
performed semi-annually. The inspectors noted, however, that the licensee
did not incorporate results from previous 6-month periods into the review.
The inspectors concluded that the review was relatively narrow in scope
since it failed to incorporate all available data which may be helpful in
identifying long-term trends.

c. ~nclu~>~ins

The inspectors concluded that the licensee's failure to initiate a root cause
ir.vestigation for repetitive equipment leaks was poor. In addition, the inspectors
concluded that the re-work trend analysis program was narrow in scope since only
a 6-month period was reviewed at any given time.

IvI4.2 Lube Oil Sam lin Pro ram Observations

The inspectors reviewed the licensee's pump and motor lube oil sampling program.
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b. 0 erva ions and Findin

During a review of the lube oil sampling program, the inspectors noted that
laboratory analysis results indicated abnormal wear particles, contaminants, and
water in the oil samples for all six auxiliary feedwater (AFW) pumps. The
laboratory report recommended that the licensee change the oil to remove the
contaminants. The inspectors determined that although numerous abnormal lube oil
analysis results had been obtained in the past, a CR had not been generated to
document the repetitive problem and determine a root cause. This is considered an
unresolved item (96013-05) pending a review of the licensee's root cause
investigation.

Conclusions

The inspectors concluded that the licensee failed to identify the root cause and
correct repetitive, abnormal AFW lube oil analysis results.

M4.3 Thermo ra h Pro ram Observations

The inspectors reviewed the licensee's thermography program.

b. Observations and Findin s

The inspectors reviewed the licensee's thermography program. The following
weaknesses were identified:

The program failed to include all electrical safety-related components. For
example, 600 volt (V) safety-related motor control centers (MCCs) were not
included in the program. Consequently, potential benefits resulting from
inclusion of all MCCs in the program were not being realized.

The program did not incorporate a tracking mechanism other than the
condition reporting program to document completion of corrective actions
needed to address deficiencies (hot spots) identified in the nonsafety-related
switchyard. Subsequently, the thermography engineer could not locate
documentation to verify that the switchyard deficiencies had been
corrected, although the engineer was confident that corrective actions had
been taken.

c. Conclusions

The inspectors concluded that the licensee's efforts to identify hot spots were
generally good. However, the thermography program did not incorporate a formal
mechanism to document completion of corrective actions for identified deficiencies
in nonsafety-related equipment and failed to include all electrical safety-related
components. Both issues were considered examples of weaknesses in the
program.
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M5 IVlalntenance Staff Training and Qualification

M5.1 Cen rifu al Char in Pum Trainin

The inspectors observed centrifugal charging pump training conducted for
mechanical maintenance personnel.

b. Observ i ns nd Findin

The inspectors observed centrifugal charging pump training conducted in the
mechanical maintenance training shop. The training was conducted by a vendor
representative knowledgeable in pump theory, preventive maintenance, and
troubleshooting techniques, using plant specific information and procedures
provided by the licensee's training staff. During the training, validation of the
licensee's maintenance procedures was accomplished during hands-on disassembly
and assembly of a spare centrifugal charging pump.

c. Conclusions

Centrifugal charging pump training given to the mechanical maintenance
department by a vendor representative was a good initiative and was effectively
implemented. Hands-on disassembly and assembly of a spare centrifugal charging
pump to validate existing maintenance procedures was particularly good.

III. En Ineerln

E1 Conduct of Engineering

E1.1 C n rif al Ch r in Pum Perf rmance Review

a. Ins ec ion Sco e

The inspectors reviewed the ability of the centrifugal charging pumps (CCPs) to
satisfy the following design requirements:

~ The ability to satisfy high pressure ECCS injection requirements under loss-
of-coolant-accident (LOCA) conditions.

The ability to provide adequate make-up during a small break LOCA..-

The ability to provide adequate charging flow to the RCS under normal
operating conditions, including operational transients.

The ability to provide adequate boration from the refueling water storage
tank (RWST).
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0 serv i n and Findin

ECCS Ca abilit

The inspectors determined that the inservice testing (IST) program met American
Society of Mechanical Engineers (ASME) Section XI requirements. In addition, the
inspectors verified that the ASME surveillance acceptance criteria were adequate to
demonstrate the ability of the CCPs to provide adequate high pressure injection
during a LOCA. However, problems were noted in other aspects of CCP
performance as discussed below.

Small Break Loss-Of-Coolant-Accident LOCA Makeu Ca abili

The inspectors determined that the charging system was required to provide 139
gpm total makeup resulting from a 3/8-inch reactor coolant pipe break combined
with nominal seal leakoff flow. The inspectors reviewed calculations which
supported the ability to meet this design requirement. No concerns were identified.

Normal Char in Ca abilit

The normal operating function of the CCPs is to provide charging water to the RCS
under all normal operating conditions, including operational transients. Updated
Final Safety Analysis Report (UFSAR) Section 9.2.2, "System Design and
Operation," stated, "Each (centrifugal charging) pump is designed to provide rated
flow (150 gpm per UFSAR Table 9.2-3) against a pressure equal to the sum of the
Reactor Coolant System normal maximum pressure (2,335 psig) and the piping,
valve, and equipment pressure losses at the design charging flows."

Following a review of CCP vendor data and IST program requirements, the
inspectors questioned the ability of the pumps to meet this performance
requirement. The inspectors requested analyses or test results that verified this
capability, including the capability to tolerate a 10 percent performance degradation
as allowed by the IST program. In response, the licensee stated that the UFSAR
statement was incorrect and initiated a UFSAR change to replace the statement
with the following significantly less demanding statement:

"Each pump is designed to provide charging and seal injection flows with normal
letdown flow (75 gpm) or maximum letdown flow (120 gpm), provided that the
RCS cold leg backpressure is at normal operating conditions, and provided that the
charging pump miniflow path is isolated during maximum letdown flow."

Licensee personnel stated that the current UFSAR statement seemed to be related
to the historical criteria that Westinghouse used to select a centrifugal pump from
available commercial product lines and that it was not related to any safety-related
performance criteria. Licensee personnel also stated that any unacceptable
degradation with regard to the normal charging function would be detected by the
operators, and appropriate action would be taken. A supporting 10 CFR 50.59
safety evaluation concluded that the inability to meet the UFSAR statement did not
constitute an unreviewed safety question (USQ).
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The inspectors questioned this conclusion since the statement in the UFSAR
(unchanged since the original preliminary safety analysis report) provided that the
CCPs would be able to provide RCS inventory control under worst case operational
transients and be able to control RCS inventory throughout the entire RCS operating
pressure range.

This is an unresolved item (96013-06) pending further NRC review.,

Ca abili for RCS B ra ion from he RWST

Technical Specification 3.1.1.1, "Shutdown Margin - Tave Greater Than 200'F,"
specifies a boration capability of 10 gpm of 20,000 ppm boron solution or
equivalent. Westinghouse Letter AEP-88-404, "Amended RWST Boron
Concentration Study Final Deliverables," Attachment 4, defined "equivalent" as
120 gpm of 2,400 ppm concentration borated water solution from the RWST.

Following a discussion of concerns regarding charging capabilities, the licensee
identified that the ability of the CCPs to meet this requirement could not be
demonstrated since a charging system flow calculation was unavailable.

As a result, the licensee performed a charging system flow calculation and
determined that the allowable CCP performance degradation to ensure adequate
RCS boration capability from the RWST was 8.5 percent for Unit 1 and 2.5 percent
for Unit 2. The inspectors reviewed that calculation and developed additional
questions which are discussed in Attachment A of this report. This is an inspection
follow-up item (96013-04) pending further NRC review.

The correct acceptance limits to assure that the CCPs could perform their boron
injection function as specified in the TSs had not been incorporated in the licensee's
IST program since the 10 percent degradation limits that had been established
would have allowed the CCP performance to degrade to less than the TSs
requirements. The licensee reviewed previous CCP test results and concluded that
there were no previous cases of inoperability. The failure to incorporate the
appropriate acceptance limits contained in applicable design documents into the IST
program is considered a violation (96013-02) of 10 CFR 50, Appendix B.
Criterion XI, "Test Control."

~Cnclusi ns

The inspectors concluded that the CCPs had the capability to provide adequate high
pressure injection during a large break and small break LOCA.

Based upon questions raised by the inspectors, the licensee identified that the
acceptance limits to assure that the CCPs could perform their boron injection
function during all operating modes had not been incorporated in the licensee's IST
program.

20



I'



E1.2 CCP Ne P si ive S i n Head NPSH Calcula ion Review

The inspectors reviewed the licensee's NPSH calculation to determine whether
adequate suction head was available to the CCPs during a design basis accident.

b. Ob erva ions nd Findin

Following the request for the calculation, the inspectors were informed that the
calculation was not available, but was being performed. Subsequently, the
inspectors received this calculation which concluded that adequate NPSH was
available. The following deficiencies were identified:

~ The licensee did not consider a single active failure which could result in the
inability of one of the RWST suction valves to open on demand. Upon
further review, the inspectors determined that this error did not significantly
affect the calculation results.

~ The inspectors noted that the missing NPSH calculation had been previously
identified by the licensee and a design basis document (DBD) action item
number had been assigned. In addition, in accordance with procedure
DBDR-PI-5, Revision 2, "Processing of DB Action Items," this item was
classified category 6 which required resolution within 60 days. However, it
had been about 18 months since the licensee had identified this discrepancy.

The failure to take timely corrective action to address the missing NPSH
calculation is considered a violation (96013-03) of 10 CFR 50, Appendix B,
Criterion XVI, "Corrective Action."

~ The value for available NPSH contained in UFSAR Table 6.1-1 differed from
the value calculated by the licensee. However, the revised figure indicated
that sufficient NPSH was still available.

c. ~Con Iusi ns

The licensee failed to take timely corrective actions to address a missing CCP NPSH
calculation. A re-constituted calculation indicated that sufficient NPSH would exist
during a design basis accident.

E1.3 Conse uences of Sin le Failure of CCP Emer enc Leakoff ELO Valves

a. Ins ection Sco e

The inspectors reviewed the licensee's radiological analysis regarding the postulated
failure of the CCP ELO valves to close during a design basis accident (DBA).
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Ob erva ions an Findin

Pr b~em Descri ion

As documented in DBD No. DB-12-ECCS, Revision 0, "Emergency Core Cooling
System," the licensee identified that the failure of either CCP ELO valve QMO-225
or QMO-226 to close during the recirculation phase of a LOCA with the RHR pumps
aligned to the CCP suction header could inadvertently divert water outside
containment. This release source had not been considered in the plant's accident
radiological analysis. This issue was assigned design basis (DB) action item number
Al-DB-12-ECCS-22 for further review.

Following that review, the licensee concluded that this failure would not
significantly increase either the offsite or control room dose based on a similar
condition identified in Licensee Event Report (LER) 50-316/91-007. As a result, Al-
DB-12-ECCS-22 was closed.

Inspector Review

The inspectors reviewed this issue and verified that the con;ainment release
flowpath described in LER 50-316/91-007 was similar to that identified in the DBD
action item. However, the inspectors identified that the LER addressed a small
break LOCA in which only one percent of the fuel in the vessel was assumed to
have failed, although the DBD action item involved a large break LOCA. In addition,
the inspectors determined that although the one percent failed fuel source term was
appropriate for resolution of LER 50-316/91-007, the DBD action item analysis
should have been based on a higher source term as defined by NUREG-0737,
Section II.B.2, "Design Review of Plant Shielding and Environmental Qualification of
Equipment for Spaces/Systems Which May Be Used in Postaccident Operations,"
which required that 50 percent of the total iodine and 100 percent of the noble
gases are assumed as released from the fuel into the accident water for the
radiological analysis.

Subsequently, the licensee initiated calculation RD-96-02, "Offsite Thyroid Doses
and Control Room Thyroid Doses From Containment Bypass Associated With a
Charging Pump in ECCS Mode," to re-calculate the radiological effects. The
licensee concluded that the revised offsite and control room dose estimates were
within regulatory limits. The inspectors reviewed that calculation and developed
additional questions which are discussed in Attachment B of this report. This is an
inspection follow-up item (96013-08) pending further NRC review.

The failure to correctly translate the requirements of NUREG-0737, as committed to
by the licensee, into the CCP ELO valve failure DBA radiological analysis was a
deviation (96013-09).
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c. Conclusions

The licensee failed to evaluate the radiological consequences of the failure of CCP
ELO valves to close during a design basis accident in accordance with NUREG-
0737, Section II.B.2.

E2 Engineering Support of Facilities and Equipment

E2.1 Cen rifu al Char in Pum CCP Ins rvic T in IST Pro ram Review

a. Inse inS pe

The team reviewed the licensee's implementation of the IST program.

b. Observations and Findin s

The inspectors noted that the test program was developed using NUREG-1482,
"Guidelines for Inservice Testing at Nuclear Power Plants." The following IST
procedures and completed surveillances were reviewed:

Surveillance

02-OHP.4030.STP.053B ECCS Valve Position Lineup

01-OHP.4030.STP.053A ECCS Valve Operability Test Modes 1, 2 or 3

02-OHP.4030.STP.052E East Centrifugal Charging Pump Operability Test

02-OHP.4030.STP.0538 ECCS Valve Operability Test Modes 4 or 5

02-OHP.4030.STP.052W West Centrifugal Charging Pump Operability Test

A detailed review was performed on procedure 02-OHP.4030.STP.052E. The
inspectors determined that the procedure correctly specified TS operability
requirements, included appropriate precautions and limitations, and specified
appropriate initial conditions to perform the test. In addition, the procedure also
included appropriate steps for independent verification of important activities when
required. A review of 1E CCP operability tests conducted on January 26, 1996;
March 21, 1996; June 13, 1996; and September 6, 1996 indicated that all TS
requirements were satisfied.

Procedures 02-OHP.4030.STP.053A and 02-0HP.4030.STP.053B were also
reviewed for technical adequacy and found acceptable. Surveillance reports for
ELO valves 2-QMO-225 and 2-QMO-226, boron injection tank (BIT) valves 2-IMO-
251 and 2-IMO-256, RHR pump suction RWST shutoff valve 2-IMO-320, and RHR
pump suction valve 2-ICM-306 were reviewed to verify that measured valve
closing/opening times met TS requirements. All valves reviewed were within the
minimum/maximum values stated in the Technical Data Book.
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c. ~Cocci i n

The ins~ectors concluded that the licensee's implementation of the procedures and
surveillances reviewed met the guidance contained in NUREG-1482.

E2.2 Modifications

The inspectors reviewed the following modifications.

Modifi a ion

1 2-4139
1 2-4044

~Descri ion

Installation of Supports on Charging System Lines
RHR Low Flow Alarms

Particular emphasis was placed on ensuring that the 10 CFR 50.59 safety
evaluations, including supporting calculations, were accurate and adequately
reviewed; necessary approvals were obtained when required; engineering
documents and procedures were included when required; and post-modification
testing was correctly identified and completed.

b. Observa ions and Findin s

RFC 12-4139

The inspectors reviewed RFC No. DC-12-4139 completed in October 1995, which
installed 28 support brackets on the centrifugal charging system branch piping to
stiffen the pipes and reduce the fatigue effects generated by vibration induced
stress on branch lines socket welds. This RFC was installed due to a weld joint
failure on the 2E CCP suction vent valve branch line. The inspectors walked down
approximately half of the brackets and verified that they had been installed in
accordance with the design package requirements. No deficiencies were noted.

RFC 12-4044

The inspectors reviewed RFC No. DC-12-4044 which provided dedicated RHR low
flow alarms when using the alternate injection path. The original plant design used
flow indicator IFI-335 to annunciate a low flow RHR condition when using the
normal injection path. If the alternate RHR flow path was used, a dedicated
operator was required to monitor for low flow conditions.

The inspectors evaluated Engineering Control Procedure (ECP) calculation No. 1-2-
l3-04, "RHR Flow Indicators," and unit specific calibration procedures
1IHP6030.IMP.389 and 2IHP6030.IMP489, "Residual Heat Removal Loop Return
Temperature and Flow Alarm Indication Calibration." The calculation correctly
translated the flow element differential pressure to process flow, and correctly
scaled the RHR flow indication and low flow setpoint. This information was
properly translated into calibration and operator annunciator procedures. No
deficiencies were noted.
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The inspectors concluded that the licensee had implemented the reviewed
modifications properly.

E2.3 U da ed Final Safe Anal is R or UFSAR Review

The inspectors compared plant practices, procedures, and operating parameters to
the UFSAR descriptions.

b. Observa ions and Findin s

The following discrepancies were identified:

UFSAR Section 9.2, "Chemical and Volume Control System," page 9.2-5
stated, "During plant operation, reactor coolant flows through the letdown
line from one of the reactor coolant loop cold legs on the suction side of the
reactor coolant pump and is returned through the "." rging line on the
discharge side of the reactor coolant pump of the same loop. An alternate
charging connection is provided on the cold leg of a different loop." The
inspectors identified that both the alternate and normal charging connections
are used continuously during power operation. The inspectors concluded
that the UFSAR was misleading since it implied that the alternate charging
connection would be used infrequently and only if the normal charging
connection was not utilized.

UFSAR Table 6.1-1 indicated that 31 feet of NPSH would be available to the
CCPs during a design basis accident. However, the new calculation
performed following the discovery that the original NPSH calculation was
missing indicated that only 27 feet of NPSH would be available.

UFSAR Section 14.3.5, "Environmental Consequences of a Loss-Of-Coolant-
Accident," page 14.3.5-26 footnote stated, "Subsequent offsite dose and
control room analyses assumed approximately 10 gpm of leakage. This
leakage could be from any combination of recirculation fluid leaking in the
auxiliary building or from ECCS fluid leaking into the rust." The inspectors
identified that the reference to rust was incorrect and the footnote should
have referenced the RWST.

c. Conclusions

The inspectors concluded that the UFSAR statement differences did not affect
equipment operability or change any previously analyzed accident scenario.
Licensee personnel stated that the above UFSAR differences would be resolved.
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E3 Engineering Procedures and Documentation

E3.1 Condition Re or in S s em

The inspectors reviewed the licensee's Condition Reporting system and evaluated a
sample of CRs written for the centrifugal charging and RHR systems.

b. Observ ions and Findin

The inspectors reviewed the following CRs to verify compliance with work process
procedures and requirements:

Condition Re or Title

96-06932E

96-0696

95-1 1 62

96-0644

CCP Outer Gland Plate Installed Incorrectly

Isolation Valve 2-QMO-200 Failed to Close

East RHR Pump Breaker Placed in Prohibited Position

Valve 2-QMO-226 Not Installed Per Design

c. Conclusion

The inspectors concluded that the CRs noted above were properly dispositioned and
that corrective actions were appropriate. However, problems associated with the
generation of CRs to identify problems are discussed in Sections M1.1 and M4.2.

E4 Engineering Staff Knowledge and Performance

E4.1 Inade ua Fa tener Thread En a emen

Ins ec ion Sco e

As discussed in Section M2.1, the inspectors identified numerous nuts, bolts, and
studs on flanged piping joints, pressure retaining components, and structural
members which did not have full thread engagement. The large number of these
examples warranted additional inspection effort since adequate thread engagement
is important to ensure the structural integrity of fastened components.

b. Observations and Findin s

During followup discussions regarding thread engagement concerns, the licensee
referenced maintenance procedure MDS-600, "General Erection Tolerances for Pipe
and Tube Supports/Restraints," dated June 5, 1995, which prescribed a one-half
nut height minimum thread engagement. This allowance was based on the belief
that three fully engaged threads were adequate to develop full bolt strength, and
that for nuts used at D. C. Cook, one-half nut height thread engagement always
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provided at least three fully engaged threads. The inspectors reviewed the
information provided. The following deficiencies were identified:

~ The inspectors examined several standard nuts from parts bins ranging in
size from 3/8-inch to 1-inch and identified that nuts 3/4-inch and smaller did
not produce three-thread engagement at one-half nut height.

~ Maintenance procedure MDS-600 was not applicable to flanged and pressure
retaining joints or to materials other than steel.

~ The MDS-600 criteria, had it been correct, would only be appropriate for
evaluating as-found conditions. The criteria was not appropriate for
justifying the as-left condition since it provided no margin for nut loosening
due to vibration, and it did not address fastener torque requirements.

The failure to include appropriate acceptance criteria in MDS-600 is considered a

violation (96013-01) of 10 CFR 50, Appendix B, Criterion V, "Instructions,
Procedures, and Drawings."

Followi."." additional discussions, licensee personnel stated that in accordance with
maintenance procedure 12MHP5021.001.009, Revision 8, "Torque Selection,"
dated March 21, 1994, thread engagement of at least 80 percent of nut height was
adequate to assure full bolt strength: The inspectors reviewed this procedure and
identified that paragraph 3.4.5 stated that thread engagement for nuts should
normally be a minimum of 0.8 times nominal bolt diameter (not nut height) or as
specified by the vendor. Using this procedure, the inspectors measured the actual
nut sizes and depths below flush engagement of several fasteners. The following
was found relative to the licensee's stated criterion regarding nut height or the
procedure requirement regarding nominal bolt diameter:

~Com onen Nut Hei h En a emen Nominal Diame er En a emen

2S Sl motor vent
hood support
leg hold down
bolts

1 of4555%
remaining 3 I 75%

1 of 45 60%
remaining 3 I 80%

2N Sl motor vent
hood support
leg hold down
bolts

1 stud 5 nut missing,
1 of remaining 3 9 75%

1 stud 5 nut missing,
1 of remaining 3 9 80%

2E RHR pump
casing drain
valve flange

2@75 2 9 80%

1S Sl pump
inboard leakoff
flange

1 675% 1 980%
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2W CCP conduit Nut missing
support baseplate

Nut missing

The licensee performed an operability evaluation for the cases identified above and
concluded that the components remained operable. The inspectors reviewed the
evaluations and had no concerns.

The inspectors also identified that Attachment 1 to "System Engineer Program
Walkdown Standard," Revision 0, dated May 31, 1995, provided specific direction
to system engineers to identify less than full thread engagement on flanges.
Maintenance training personnel also stated that mechanics were trained to achieve
at least full thread engagement.

The failure to follow procedure 12MHP5021.001.009 is considered a violation
(96013-01) of 10 CFR 50, Appendix B, Criterion V, "Instructions, Procedures, and
Drawings."

~Con lusions

The inspectors identified numerous cases where the licensee failed to identify
components with less than adequate thread engagement. The inspectors concluded
that licensee personnel had a poor understanding of minimum thread engagement
requirements anrl that licensee procedures regarding minimum thread engagement
were in one case inadequate and in another case not followed.

X. Nlana emen IVleetin s

X1 Exit Meeting Summary

The inspectors presented the results of the inspection to Donald C. Cook
management at an exit meeting held on December 13, 1996. Although in some
cases proprietary information was reviewed during the inspection, no proprietary
material is contained in this report. Information provided to the inspectors during
the inspection is administratively maintained by the licensee under quality assurance
packet number AEP:NRC:1238F.

Attachments: As stated
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PARTIAL LIST OF PERSONS CONTACTED

Licensee

M. Ackerman, Manager, Nuclear Licensing
K. Baker, Director, Production Engineering
P. Barrett, Director, Performance Assurance
A. Blind, Site Vice President
S. Brewer, Director, Regulatory Affairs
M. Eberhardt, Licensing, Licensee SOPI Team Leader
M. Finissi, Manager, Electrical Systems/Computers
E. Fitzpatrick, Senior Vice President, Nuclear Production
R. Gillespie, Manager, Operations
D. Hafer, Director, Plant Engineering
J. Kingseed, Manager, Nuclear Safety and Analysis
J. Kobyra, Manager, Nuclear Engineering
D. Loope, Manager, Training
J. Sampson, Plant Manager
P. Schoepf, Manager, Safety-Related Mechanical Systems
J. Wiebe, Manager, Performance Engineering and Analysis
S. Wolf, Manager, Internal Performance

Consumers Power Com an

D. Smedley, Licensing Supervisor

NRC

B. Clayton, Acting Deputy Director, Division of Reactor Safety, Rill
R. Gardner, Chief, Engineering Specialists Branch 2, Rill
B. Bartlett, Senior Resident Inspector, Rill
J. Maynen, Resident Inspector, Rill
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LIST OF ACRONYMS USED

AEO
AFW
AR
ARP
ASME
BAT
BIT
CCP
CFR
CR
CVCS
DB
DBA
DBD
d/p
DRS
CCS
ECP
EDG
ELO
ESF
GPM
HSD
HUT
ISI
IST
JO
KV
LCO
LER
LOCA
NCV
NPSH
PDR
PAID
PMI
ppm
psI 9
RCS
RFC
RHR
RO
RTD
RWST
SI
SOPI

Auxiliary Equipment Operator
Auxiliary Feedwater
Action Request
Alarm Response Procedure
American Society of Mechanical Engineers
Boric Acid Transfer
Boron Injection Tank
CentrIfugal Charging Pump
Code of Federal Regulations
Condition Report
Chemical Volume and Control System
Design Basis
Design Basis Accident
Design Basis Document
Differential Pressure
Division of Reactor Safety
Emergency Core Cooling System
Engineering Control Procedure
Emergency Diesel Generator
Emergency Leakoff
Engineered Safety Feature
Gallons Per Minute
Hot Shutdown
Holdup Tank
Inservice Inspection
Inservice Testing
Job Order
Kilovolt
Limiting Condition for Operation
Licensee Event Report
Loss-Of-Coolant-Accident
Non-Cited Violation
Net Positive Suction Head
NRC Public Document Room
Piping and Instrument Drawing
Plant Manager Instruction
Parts Per Million
Pounds Per Square Inch Gauge
Reactor Coolant System
Request For Change
Residual Heat Removal
Reactor Operator
Resistance Temperature Detector
Refueling Water Storage Tank
Safety Injection
System Operational Performance Inspection
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LIST OF ACRONYMS USED (cont'd)

SRO
SS
TS
TSC
UFSAR
URI
US
USQ
V
VCT
VIO

Senior Reactor Operator
Shift Supervisor
Technical Specification
Technical Specification Clarification
Updated Final Safety Analysis Report
Unresolved Item
Unit Supervisor
Unreviewed Safety Question
Volt
Volume Control Tank
Violation

INSPECTION PROCEDURES USED

IP 938'". Safety System Functional Inspection

ITEIVIS OPENED, CLOSED, AND DISCUSSED

~Oened

96013-01
9601 3-02
96013-03
9601 3-04
96013-05
96013-06
96013-07
96013-08
96013-09

VIO Inadequate Procedures and Procedure Adherence
VIO Test Control
VIO Corrective Actions
IFI Capability for RCS Boration from the RWST
URI Auxiliary Feedwater Lube Oil Samples
URI Normal Charging Capability
NCV Procedure Adherence
IFI Consequences of Single Failure of CCP Emergency Leakoff Valves
DEV Design Control

~CI eed

94025-03 IFI Boric Acid Transfer Pump Operability
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Attachment A

D. C. Cook Calculation ENSM 961213AF, Revision 0
Allowable Centrifugal Charging Pump Degradation

1. Please provide the basis for the assumption that the CCP miniflow paths are
isolated when the suction is aligned to the RWST.

2. Please provide the basis for the assumption that control valves QRV-200 and QRV-
251 are fully open.

3. Although this calculation accounts for pressurizer pressure instrument uncertainty,
it does not appear to account for the uncertainty in the instruments used to record
the data. Please provide additional information regarding this issue.

4. Please provide the Unit 2 pre-1990 operability review results.

5. Please provide additional information regarding piping configuration input into the
Proto-Flo code.

6. Please provide additional information regarding fluid viscosity inputs into the Proto-
Flo code.

7. Please provide additional information regarding initial RWST level assumptions.

8. Please discuss the sensitivity of flowrate to developed head and how this was
factored into the calculation.



Attachment B

D. C. Cook Calculation RD-96-02, Revision 0
Offsite and Control Room Thyroid Doses From

Containment Bypass Associated With a Charging Pump in ECCS Mode

1. Please provide the basis for the assumption that the leak persists for 4 hours.

2. Please provide additional documentation which supports the chosen operating point
of filtered and unfiltered control room inleakage used in the calculation.

3. Please provide additional discussion of the purpose and effect of doubling the
"LEAKRATE"term in the code.

4. Please discuss whether the contribution from ESF leakage was included in the
control room thyroid dose calculation.

k

5. Please provide RD-94-01, "Offsite Doses Due to ECCS Le»~ge."

6. Please provide RD-88-01, Revision 2, "Control Room Dose to Operators Following a
LOCA."


