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APPENDIX B

U.S. NUCLEAR REGULATORY COMMISSION
REGION IV

Inspection Report: 50-382/94-03

License: NPF-38

Licensee: Entergy Operations, Inc.
P.O. Box B
Killona, Louisiana

Facility Name: Waterford Steam Electric Station, Unit 3

Inspection At: Taft, Louisiana

inspection Conducted: February 14 through April 7, 1994

Inspectors: L. Ellershaw, Reactor Inspector, Maintenance Branch
Division of Reactor Safety

T. Dexter, Security Inspector, facility Inspection Branch
Division of Radiation Safety and Safeguards

J. Dixon-Herrity, Resident Inspector, Project Branch D
Division of Reactor Projects

V. Gaddy, Reactor Inspector, Maintenance Branch
Division of Reactor Safety

C. Johnson, Reactor Inspector, Maintenance Branch
Division of Reactor Safety

J. Whittemore, Reactor Inspector, Maintenance Branch
Division of Reactor Safety

8/3O[9[~Approved: &# A.
Dr. DaTe A. Powers, Chief, Maintenance Branch D~ e /
Division of Reactor Safety

Inspection Summary

Areas Inspected: Special, announced inspection of the licensee's in-core fuel
loading and fuel storage configurations, core component performance, outage
work controls and critical path scheduling, potential for fuel-related
problems identified at other facilities, fuel handling procedures and
practices, training of refueling personnel, and determination and maintenance
of required shutdown margin. In addition, the inspectors performed followup
assessment of the licensee's response to two refueling related events that
occurred during the inspection.
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Results:

Two licensee evaluations of Information Notices associated with*

maintaining refueling cavity and spent fuel pool levels were inadequate.
One evaluation was narrowly focussed, and the other overlooked the
presence of floor drains (Section 2.1.2).

The response to an event that caused a rapid decrease in shutdown margin*

was thorough with good corrective action. The policies and procedures
in place to support accurate determination and proper maintenance of
required shutdown margin during refueling were effective
(Section 2.2.2).

.

A comprehensive and in-depth quality plan for surveillance audits of the*

I fuel vendor had been developed and implemented. However, fuel
assemblies were receipt inspected by a Level 11 inspector who had not
received the required training and certification. Additionally, another
receipt inspector who also had not received the required training and
certification was inappropriately scheduled for receipt inspection. A;

programmatic weakness was the lack of a requirement to cause a review of
vendor identified design / manufacturing deviations. The licensee took
prompt action to address this concern (Section 2,3.2).

The licensee had developed and implemented appropriate procedure and| *

! training for the processing of vendor-provided technical information
related to fuel handling equipment (Section 2.4.2).

The performance of plant shutdown risk assessment each shift was.

considered a strength. The refueling crews were suitably staffed to
avoid excessive worker fatigue. Areas around protected systems and
their power supplies were controlled and clearly indicated by physical
barriers and signs (Section 2.5.2).

| The majority of the individuals designated as fuel handling operators*

: did not have prior fuel movement experience. Their training program was |

| weak in that it did not provide practical training for responding to
i

! fuel handling abnormal events or emergencies (Section 2.6.2).

The licensee has conducted relatively little fue'l post-irradiation l|
*

| examinations; consequently, it is likely that the licensee failed to
unload failed fuel rods in two refueling outages. Fuel performance,
which was initially poor, has greatly improved over the life of the
plant (Section 2.7.2).

The licensee has made appropriate fuel modifications that were.

responsive to industry information on fuel performance (Section 2.8.2). ,

|
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The comprehensiveness of the licensee's reload safety analyses have been*

good, with one exception where burnup-dependent specified acceptable |
fuel design limits were not controlled (Section 2.9.2).

The licensee had conservatively performed the surveillance recently to*

demonstrate the operability of the fuel handling ventilation system,
although there was no requirement to test the system prior to fuel
movement (Section 2.10.2).

Modifications and maintenance of fuel handling equipment had been*

performed in accordance with the licensee's program (Section 2.11.2).

Suitable procedures have been developed and implemented to control boron*

concentrations during refueling outages (Section 2.12.2),

Pursuant to a commitment, a minimum of 6 irradiated fuel assemblies weree

visually inspected during each outage. During a fuel assembly
reconstitution effort in Refueling Outage 2, a contractor failed to
follow procedures for the verification of the correct placement of fuel
rods (Section 2.13.2).

The spent fuel pool area was appropriately designated as a Level 11.

housekeeping zone. The licensee had not implemented procedures that
explicitly defined adequate requirements to preclude the introduction of
foreign material into the spent fuel pool (Section 2.14.2),

Refueling crews acted promptly and conservatively upon notification of ae

plant alert. A spent fuel machine operator failed to verify the
availability of a location prior to attempting to insert a fuel
assembly, and failed to notify the required personnel immediately of
this condition. The lack of in-vessel lighting to enable the refueling
crews to see care manipulations was considered a significant ,

programmatic weakness. Refueling water clarity was considered very |
good, and an audible neutron count rate system was installed and )operating during core manipulations (Section 2.15.2). I

i

The licensee had appropriately implemented security compensatory '

e

measures for the fuel transfer tube when its barriers were breached
(Section 2.16.2).

The licensee exercised poor administrative control over the operation of |.

equipment for handling irrao::ted fuel; consequently, an unauthorized I

movement of stored fuel occt.rred. The responding personnel demonstrated
serious concern for nuclear anu personnel safety. The resulting
investigational process for team problem solving was not well structured
and organized (Section 3.1.2).

The licensee's initial response to the failure of the control element*

assembly hoist was good. The team developed for the determination of
|

l
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|
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the root cause of the hoist failure was not well structured or
organized, The resulting effort to design and new shuffle plan and
assess the shutdown margin of the new core configuration was acceptable
(Section 3.2.2).

Summar_y of Inspection Findings:

Violation 382/9403-01 was opened (Sections 2.3.1 and 2.14.1).*

Violation 382/9403-02 was opened (Section 2.9.1).*

Noncited violations were identified (Section 2.15.1).*

Violation 382/9403-03 was opened (Section 3.1.1.2).*

Inspector Followup Item 382/9403-04 was opened (Section 3.2.1.2).*

| Attachments:

Attachment 1 - Persons Contacted and Exit Meeting*

* Attachment 2 - Documents Reviewed
1

!
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DETAILS

4

1 PLANT STATUS
,

,

During this inspection period, the plant transitioned from Mode 1 full power
operation to Mode 6 refueling for refueling outage six and back to Mode 5 cold
shutdown conditions.

2 FUEL INTEGRITY AND REACTOR SUBCRITICALITY (60705/60710/86700/
92701/92702)

The objectives of a Fuel Integrity and Reactor Subcriticality (FIRS) ,

inspection are to review, inspect, and determine the adequacy of the <

,
licensee's activities related to the protection of reactor fuel. Attachment 2

| to this inspection report is a tabulation of documents that were reviewed by
the inspectors during the inspection and which provided some of the basis for;

the findings documented in this report. Other licensee documents that
discussed fuel-related activities and associated equipment designs and
operational characteristics were made available to the inspectors and were

i examined in much less detail. In general, the reviews of procedures and
records were not detailed in nature, but rather were broad overviews to1

determine that essential issues were addressed in reasonable fashion. Many of
the findings in this inspection report were the result of inspectors't

i observations of licensee activities in progress. Information on several
aspects of the licensee's activities were based on interview statements
verified by review of Technical Specifications (TSs) or the licensee's

,

; procedures and records. Emphasis, however, was given to reviewing the
following areas:

|
In-core fuel loading and fuel storage geometrical controls to preclude*

configurations that have not been specifically approved by NRC in safety'

evaluation reports and that conceivably could result in situations
| involving inadequate shutdown margin or inadvertent criticality;

Operational work control practices, communications, procedures, physical*

systems and equipment, and training that preclude unsafe fuel movements
from occurring;

i

Licensee evaluations and corrective actions that were performed*

subsequent to any self-identified problems that were indicative of
4

accident sequence precursors or that had the potential to lead to fuel
damage; and

The susceptibility of the licensee's operations, procedures, and*

equipment to fuel-related problems that have occurred at other nuclearI

power plants.

1
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NRC Inspection Manual Procedures 60705, " Preparation for Refueling"; 60710,
" Refueling Activities"; 86700, " Spent Fuel Pool Activities";
92701, " Followup"; and 92702, " Followup on Corrective Actions for Violations
and Deviations," provided guidance for this inspection effort.

2.1 Generic Communications Addressing Fuel Related Incidents

2.1.1 Discussion

The inspectors assessed the licensee's response to NRC Information Notices
(ins), NRC Bulletins, and industry generic information related to fuel or fuel
handling incidents. In the past, the licensee's response to these
communications had been handled by the on-site licensing organization. At the
time of the inspection, the licensee's response to these communications was
handled by the operational experience engineering (OEE) group.

The inspectors reviewed a sample of 10 packages that had been developed in
response to various generic communications. The following are the inspectors'
observations and findings related to four of these packages:

IN 88-65, " Inadvertent Drainages of Spent Fuel Pools"*

This IN was issued to alert licensees to incidents in which the levels of
spent fuel pools were inadvertently lowered as a result of the failure to
realign a valve in the spent fuel pool cleanup system, and an inadequate
procedure for lowering the level with a plugged anti-siphon device. The IN
also noted an instance when the spent fuel pool level indicator and low-level
alarm were inoperable.

The licensee's evaluation concluded that the IN was "not a concern at
Waterford 3 due to the original plant design." The evaluation further stated
"All of the seven pipes providing purification or cooling flow into or out of
the SFP, either end at or above plant elevation 40' 6" or are protected by
redundant siphon breaker holes at that elevation. Given that the plant
elevation for the bottom of the SFP is 4' 6", there is no method to either
pump, drain, and/or siphon the SFP below an overall depth of less than 36'.
Even before reaching this level, both the SFP low level alarm (at 43' 9"
elevation) and the SFP low-low level alarm (at 41' 6" elevation) should have
sounded, and any running SFP cooling or purification pump should have tripped
at the low-low level alarm (41' 6" elevation)."

During a tour of the fuel handling building with a reactor engineer, the
inspectors inquired about the licensee's fuel transfer equipment checkouts.
The reactor engineer stated that the licensee used divers for checkouts of the

i transfer equipment. The inspectors were informed there were no drains in the
fuel transfer canal or cask loading pit, so any draining of these cavities was .j
accomplished by pumping with temporary hoses. Notwithstanding the engineer's |t

' statements, the inspectors identified, during a review of P&lDs, that drain
lines to these cavities were indicated. The inspectors believed that the i

1

l
i
j
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engineer's misunderstanding was associated with the evaluation of IN 88-65,
,
' which stated that there was no method to drain the SFP below an overall depth

of less than 36 feet.

The inspectors questioned the validity of the evaluation's conclusion
regarding drainage. The licensee responded by reevaluating the original
response. OEE issued Report IN 88-65, Revision 0, dated March 15, 1994, in
which detailed analyses of issues, in addition to the issues identified in the

| IN, were documented. The reevaluation addressed the spent fuel cask storage
area drain and the fuel transfer canal drain. Both of the drains are isolated
by two normally locked closed valves. The valves are included on the Locked
Valve List in Administrative Procedure OP-100-009, Revision 6. This
procedure, which is identified as safety related, required independent
verification of valve position. Therefore, it was concluded that sufficient
administrative controls exist to ensure that the drain paths are isolated.

i

! The inspectors concluded that the licensee's original evaluation was
! inadequate in that it did not provide a basis for concluding there was no

method to drain down the SFP and, in fact, appeared to ignore the existence of
the two drain paths.

IN 89-51, " Potential loss of Required Shutdown Margin During Refueling*

Operations"

This IN was issued to alert licensees to the potential for failing to meet the,

| required shutdown margin during refueling activities because of more highly
enriched fuel assemblies being loaded into refueled cores to attain a longer
cycle. Another licensee had discovered this potential during review of an
earlier IN concerning inadvertent criticality. There was a potential that

| several highly enriched new fuel assemblies could be grouped together during
| one or more of the intermediate configurations that occurred during new core

load. The IN advised licensees to review fuel shuffle procedures to preclude
the unwanted grouping of new highly enriched fuel assemblies.

The Waterford 3 licensee response to this information was to change refueling
procedures and the fuel shuffle development guidelines. Procedural changes
required that the shuffle sequence be written such that, at any point, a fuel
assembly that was placed into a given core location had a K-infinity value
less than or equal to the K-infinity value of the assembly which would occupy
that location in the final core configuration. The inspectors concluded that
the licensee had properly addressed the concerns stated in the IN.

NRC Bulletin 89-03, " Potential Loss of Required Shutdown Margin During*

Refueling Operations"

This bulletin was issued nearly six months after IN 89-51 to require licensees
to respond to specific elements of the identified potential for loss of
shutdown margin that had been discussed in IN 89-51. The specific actions
requested by the bulletin were:
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1. Assure that all configurations are identified and evaluated to assure a
5 percent shutdown margin

2. Assure that procedures enforce the above requirement and that procedures
are adhered to.

3. Assure that the staff responsible for refueling operations are trained
in the above procedures and thoroughly understand the potential
consequences of procedure violation.

The inspectors determined that the licensee had correctly performed the first
two requested actions of this bulletin by properly addressing IN 89-51 and by
compliance with existing site policies and programs. Additionally, the
package contained documentation verifying that the staff training requirements
were met when the response was developed. However, some of the documents
verifying compliance were no longer part of the licensee's training program.
The inspectors asked licensee personnel how the commitment was maintained in
light of this development. Although the licensee's commitment tracking did
not show how the commitment was addressed, experienced training personnel were
able to provide the inspectors documentation that the commitment was being
honored in the current training program. The licensee modified the commitment
tracking data system to reflect the change in documents supporting the
commitment. The inspectors concluded that the licensee's response to the
bulletin and adherence to the commitments were satisfactory.

IN 92-25, " Potential Weakness in Licensee Procedures for a Loss of the*

Refueling Cavity Water"

This IN was issued when a licensee damaged a reactor vessel flange and a
refueling water cavity seal during refueling operations. The IN expressed
concern for the adequacy of procedures regarding a loss of water in the
refueling cavity. The licensee's initial response to this information was
that no response was needed because Waterford 3 did not have the same type of
cavity seal that was discussed in the IN. During the week of February 28,
1994, the inspectors pointed out that the mode of failure was not the primary
concern, as the IN focused on the adequacy of procedures to respond to
decreasing cavity level. Licensee personnel indicated that they would review
the adequacy of action taken in response to the IN. The inspectors held
discussions with licensee personnel during the week of March 14, 1994, at
which time licensee personnel again stated that the cavity seal failure was

)not a credible event at Waterford 3 and no response to the information !
contained in the IN was necessary. At this time, the inspectors pointed out
where the IN identified events considered to be a credible cause of reactor
cavity draining, besides cavity seal failure. These events included, but were
not limited to:

Failure of steam generator nozzle dams, and.

Loss of coolant through the shutdown cooling system..

|
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Licensee personnel indicated that the response to IN 92-25 would be reviewed.

i again. Prior to the end of the inspection, the inspectors were provided draft
material that indicated that other credible events were being evaluated to

j address adequacy of procedures for decreasing cavity level. The inspectors
concluded that the licensee's initial response to the information contained in!

this IN was inadequate, as it did not recognize the potential for credible
i events not related to cavity seal failure.

2.1.2 Conclusions

The inspectors identified that a licensee evaluation of an IN on spent fuel
4 pool draindown scenarios non-conservatively failed to account for two floor

drains. In addition, the inspectors identified another licensee evaluation of
an IN on refueling cavity draindown scenarios that was narrowly focussed and'

j over looked potential causes other than cavity seal failure. With the
exception for these two evaluations, the licensee appeared to be responsive to
and conservative in addressing generic communications related to refueling
events or problems. The inspectors acknowledged that the two evaluations were

j conducted two or more years ago, and that responsibility for evaluating
i generic information had been transferred to an organization that may be better
j equipped to provide that service.
i
; 2.2 Shutdown Margin and Related Incidents

j 2.2.1 Discussion

The inspectors determined the license requirements for refueling (Mode 6)
shutdown margin by noting that Technical Specification 3.9.1 specified that

j the effective multiplication factor (K-effective) be maintained less than, or
equal to, 0.95, or reactor coolant system (RCS) boron concentration be greater

i than, or equal to,1720 ppm, whichever was more restrictive. For typical core
; reactivity conditions, this translated to a requirement that any vessel core
; configuration that resulted from fuel handling activities must be at least 5

percent shutdown. The more restrictive condition was required to be
; calculated, known, and established prior to unbolting the reactor vessel head.

The inspectors reviewed the assumptions and results of these determinations
for all refueling outages (RFO) from RF02 to the present.

From a review of documents provided, it appeared that the licensee considered
the 1720 ppm limit to be the guarantee of required shutdown margin with all
control element assemblies (CEAs) inserted (i.e., all rods in (ARI) the core).
For earlier cores, the licensee had calculated and established a boron
concentration limit to provide the required margin with all rods out (AR0).
Being able to demonstrate the required shutdown margin under these conditions
provided additional flexibility for developing fuel shuffle plans. Typical
AR0 limit values for the earlier cores had been approximately 1830 ppm. Since
RF04 (Core 5), the AR0 boron concentration limit has increased. The current
RF06 (Core 7) calculated limit was 2136 ppm. The license limit of 1720 would
still provide the required shutdown margin for ARI, but the calculated value
had increased. The reason for the increase in the limits was due to the

_._ _ _ _ _ _ _ .._ _ ___
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i

i
loading of a larger number of new fuel assemblies in order to ebtain a longer i

operating cycle. The Core 7 reload design replaced 92 of 217 assemblies with
new fuel. This represented a 42 percent core replacement ccmpared with
earlier core replacement fractions of about 33 percent,

it was not practical to require a refueling boron concentration of 2136 ppm.
This inability resulted because the principal source of borated makeup water
was the Refueling Water Storage Pool that was required to be maintained
between 1720 and 2300 ppm boron. Therefore, the licensee had set a refueling
boron concentration limit of 2000 ppm boron, while limiting rod withdrawal to ,

two CEAs. The engineering analysis calculations had shown that for all core |
configurations, the Core 7 reload would remain at least 5 percent shutdown i

under the following assumed conditions: |
,

RCS temperature less than or equal to 140 degrees F,*

Four 4-Finger CEAs withdrawn,e

Eight part-length CEAs withdrawn,*

The two most reactive CEAs withdrawn, and*

Boron concentration at least 1863 ppm.*

Based on the above, the reactor engineering group developed a fuel shuffle
plan that maintained all but two full-length control rods inserted for any
core configuration. This fuel shuffle plan never became available for the
inspectors to review because an equipment failure forced the licensee to do a
complete core off load instead of a fuel shuffle with partial core off load.

The inspectors reviewed the assumptions and conditions used in the refueling
boron concentration derivation for RFOs 2-6. The only assumption that
appeared to be non-conservative was that used for core samarium. According to
the documents, the value for samarium concentration was the value for
equilibrium conditions. The inspectors reasoned that this assumption could
not be valid because new fuel assemblies would be samarium free and previously
burned assemblies would contain peak samarium concentrations. When this was
brought to the licensee's attention, reactor engineering personnel explained
that the term equilibrium meant that assemblies were treated in the analyses
and calculations according to their history. In other words, equilibrium
meant that new assemblies were assumed to be samarium free, while previously
burned assemblies were analyzed at peak samarium concentrations. The
inspectors concluded that the licensee had used sufficient conservatism in the
analysis and control of shutdown margin during refueling conditions. I

The licensee had experienced a recent event where shutdown margin had ;

decreased due to an unexpected change in boron concentration. During reactor
plant shutdown and cooldown in preparation for RF05, licensee actions caused
an unexpected decrease in the RCS boron concentration. On September 26, 1992,

1
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the plant was being taken to a condition that would accommodate the start of
RF05. Reactor engineering personnel had determined that the AR0-required RCS
boron concentration was 1949 ppm, and operators were adding boric acid during
the cooldown to obtain that concentration. Prior to reaching the required
concentration, the reactor coolant pumps were stopped and the RCS cooldown was
continued using the shutdown cooling system. Continued periodic RCS boron
sampling was performed until analysis results indicated that refueling boron
concentration had been reached. -After reaching stable conditions, reactor
coolant pumps were restarted for a short time. A subsequent sample revealed a
significant decrease (greater than 100 ppm) in RCS baron concentration. There
was no immediate safety concern because boron concentration was still higher
than 1720 ppm and the installed core was depleted.

|
The licensee assessed the event, determined the cause, and implemented
corrective action. The assessment revealed that when.the reactor coolant
pumps were stopped, baric acid that was still being added did not migrate to
the RCS loops, as there was little, if any, flow through the loops. The
integrated design of the RCS and shutdown cooling system caused flow to go

| directly into and out of the reactor vessel and bypass the loops. Also, the
| normally utilized RCS sample path did not sample coolant that was in the RCS

loops. Therefore, the boron concentration in the loops did not increase after
| the reactor coolant pumps were secured, and when the pumps were restarted, a

dilution occurred.
!

The licensee reported this event to the industry by submitting a significant
event report to the industry group network. The event was evaluated for
reportability and determined to be non-reportable, so a licensee event report
was not submitted to the NRC. Corrective action regarding this event was
implemented oy developing a response to the significant event report. The
approved corrective action caused Procedure OP-010-001, " General Plant
Operations," Revision 15, to be changed to require that reactor coolant pumps
remain in operation until the reactor coolant system was verified to be at the
required refueling boron concentration. The inspectors reviewed the current
version of the procedure and noted that a temporary change implemented the
above requirement. The licensee intended to make the change permanent in the
next procedure revision. The inspectors considered the licensee's response,
assessment, and corrective action for this event to be good.

| 2.2.2 Conclusions

| The inspectors concluded that the responsible licensee personnel had
| demonstrated good control over the maintenance of adequate shutdown margin
| during refueling activities. The response to an event that caused a rapid
| decrease in shutdown margin was thorough with good corrective action. The

| policies and procedures in place to support this response were good. The
; inspectors observed that the on-site reactor engineering personnel were quick
| to obtain the assistance of corporate engineering personnel to analyze and
! provide computer code resolution to questions and problems.
|
:

I

!

|

I
1
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2,3 Procurement and Receipt Inspection

2.3.1 Discussion

The inspectors reviewed the licensee's procurement and inspection activities
regarding the Waterford 3 Batch J fuel assemblies delivered to the site
between January 19 and February 4, 1994. The inspectors confirmed that the
licensee's fuel supplier has always been a domestic source; consequently,
10 CFR 74.15 (b) receipt inspection requirements were not applicable.

Fuel Contract No. GAC-00393, a subcontract tmlween General Atomic Company and
Combustion Engineering, Inc., dated May 12, M75, represented the procurement
agreement for this batch of fuel. Assignments dated October 30, 1985,
transferred the agreement from General Atomic Company to Louisiana Power &
Light, and on June 22, 1990, from Louisiana Power & Light to Entergy
Operations, Inc. The technical and quality assurance (QA) information
provisions of the contract remained the same and were general in nature. The
purchaser had access to technical, manufacturing, and inspection information.
This included required data for calculations, drawings, specifications,
procedures, and the witnessing of manufacturing and inspection operations.

The inspectors reviewed the procedures that dealt with supplier qualification
and the performance of fuel vendor audits. The inspectors verified that both
the Windsor, CT, and Hematite, MO, facilities for ABB Combustion Engineering
Nuclear Fuel were maintained on the qualified suppliers list based on the
performance of five audits between March 27, 1992, and July 31, 1992, and an
annual supplier evaluation dated October 1, 1992. In addition, due to the
recent relocation of fuel fabrication activities from Windsor, CT, to the

Hematite, MO, facility, Entergy Operations, Inc. performed an engineering
assessment of the facility at Hematite, M0. The inspectors reviewed the
resulting report (identified in Attachment 2) and found it complete. The

Iplanning and conducting of four surveillance audits during the fabrication of
the Batch J nuclear fuel was established in the document, " Quality Plan for
Coverage of WSES-3 Batch J (Cycle 7), and AU0-2, Batch N (Cycle 11), Reload
Nuclear Fuel Fabrication at ABB Combustion Engineering, Inc. (ABB-CE)," dated
October 7, 1993. Review of the Quality Plan revealed it to be a comprehensive !

'and in-depth document that provided general and specific attributes to be
observed and verified during each of the scheduled audits. The inspectors' |
review of the four audit reports (identified in Attachment 2) indicated that
they met the plaa, except for several observations of the manufacturing
process which could not be performed because those particular tasks were not
being performed during the period the audit was conducted.

The inspectors reviewed the procedures and documentation associated with
receipt inspection activities conducted by the licensee regarding Batch J
nuclear fuel assemblies. Receipt inspection was limited to assembly serial |
number identity verification, observation of the fuel assembly containers for
physical appearance / condition (e.g., obvious damage that could have affected
the assemblies), inspection of the fuel assemblies for obvious defects or
debris, and review of supplied documentation.

|
1
;

|
- . . ~ .
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The inspectors reviewed portions of the training seminars provided to the fuel
receipt inspectors. The first seminar was provided by QA Level III inspectors
to materials management Level II receipt inspectors on November 5, 1993.
This training had been reviewed and approved by reactor engineering and
performance (RE&P) personnel. The responsibility for the actual receipt
inspection of the fuel was transferred from the QA department to the materials
management group this year. However, Administrative Procedure UNT-008-030,
Revision 9, " Control and Accountability of Special Nuclear Material,"
specified that the QA manager was still responsible for: certifying Level 11
receipt inspectors; providing the training that would qualify them to inspect
fuel; ensuring that the personnel scheduled to perform inspections were
certified and qualified, and maintaining documentation records. Quality
Assurance Procedure QAP-016, Revision 9, " Inspector
Qualification / Certification," required that certified fuel receipt inspectors
complete RE&P training prior to conducting nuclear fuel inspections.

The second seminar was provided by the training department three times between
January 4 and 18, 1994, and consisted of a detailed video of the fuel receipt
for RF05 and a review of Refueling Procedure RF-002-001, Revision 5, " Fuel
Receipt." Review of portions of the video indicated that the training
provided an informative and in-depth brief on the fuel receipt process.
Discussions with the instructor indicated that the purpose of the training was
to meet the requirements in Procedures RF-002-001 and UNT-008-030 for a
briefing on the procedures for all individuals who would be involved in the
fuel receipt process.

The inspectors reviewed the inspection checklist from Procedure RF-002-001,
used for the RF06 fuel receipt and the class attendance lists, and noted that
one inspector had not received the training provided by the QA Level III;

inspectors. This inspector had inspected and signed off for different line
items on the checklist for Fuel Bundle Serial Nos. LAJ-223, LAJ-206, LAJ-207,
LAJ-219, and LAJ-220 on January 28, 1994. The inspectors discussed this
concern with the QA inspection supervisor. He was not aware that the
individual was not qualified to perform fuel receipt inspections. Review of
the individual's QA record verified that he was a certified Level 11 receipt
inspector, but had not completed the training required for qualification as a
fuel receipt inspector. The individual was not on the schedule to perform
receipt inspection promulgated by Entergy Memorandum W305-94-0101, " Nuclear
Fuel Delivery Support," dated January 7, 1994. This schedule included both
materials management and QA fuel receipt inspectors and had been reviewed by
QA supervision to ensure all inspectors were certified and had received the
required training. Since the materials management group had assumed fuel
receipt inspection responsibilities, QA inspectors were scheduled to provide
oversight for materials management inspections for each of the eight fuel

,

'shipments.
\

The inspectors discussed the concerns with the materials management
supervisor. It was determined that, subsequent to the QA department's
verification that the designated materials management receipt inspectors were
qualified, the schedule for the fuel receipt inspectors was revised by the

i
!
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materials management supervisor. However, revisions were not reviewed by the
QA supervisor, as required by Procedure UNT-008-030, to verify that all on the
schedule were qualified to perform the inspections. Since the QA supervisor
had approved the original schedule and was unaware of any revisions, no
further oversight for the final four shipments was required. While the
individual licensee inspector identified above was not scheduled for
inspection, it was observed that another Level II receipt inspector who had
not received the required training was added to the fourth revision of the
schedule for February 5,1994. However, that receipt inspector did not
perform any fuel inspections.

There appeared to be confusion within the materials management group as to
which training was required to qualify a Level II receipt inspector to inspect
fuel. The individuals discussed above were sent to the training department
seminar on fuel receipt on January 12, 1994, under the misunderstanding that
this would qualify them to inspect fuel. Once the individuals had received
the training, the materials management group considered them qualified. This
was not verified with the QA supervisor and no effort was made to update the i

QA records. Allowing an unqualified receipt inspector to inspect fuel and the.

failure to have QA review changes to the schedule for fuel receipt inspection
were both examples of a violation (382/9403-01) regarding the failure to
follow procedures.

The inspectors reviewed the draft audit report on " Inspections" that was
performed between January 11 and February 8, 1994. The audit reviewed fuel
receipt inspections that took place January 19, 1994, the training records for
the inspection personnel involved, and numerous other aspects of the
inspection program. No findings were identified in the audit.

4

The inspectors observed a portion of the fuel receipt inspection that took
place on February 4, 1994. Procedure RF-002-001 was followed precisely and
all required precautions were taken. A housekeeping zone was put into effect
around the fuel shipping containers and the spent fuel pool while the fuel
containers were open. This measure was to protect the fuel from debris that
could have been brought into the area. The inspector observed that all
personnel involved worked together as an integrated team. The inspection (
checklist from Procedure RF-001-002 was completed correctly. One concern was
noted later. Clear plexiglass plates were used between the brackets in the i

shipping container to protect the fuel while fasteners were being removed. 1

The inspector discussed this with the refueling director and asked if there
were a concern that these somehow might be lost in the spent fuel pool. He
said there was, but that the edges of all the plates used were required to be
taped with a dark tape to allow for easy identification. The inspector had
noted during the inspec?. ion that the plates had a taped border.

On February 16, 1994, the inspectors asked licensee representatives what the I

procedure was pertaining to their independent review and approval of the
resolution of vendor identified variations and deviations. The inspectors
were informed that a specifi; procedure or instruction did not exist that
would cause a review and approval process to occur. However, the inspectors

!
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noted the licensee's involvement in the CE Fuel Users' Group. Review of
correspondence from the users' group indicated that the licensee was provided
with data on fuel failures and other problems with fuel identified at all

I facilities in the users' group. A record of a meeting between the fuel vendor
and Entergy Operations, Inc. also stressed the need to maintain communications
on this topic. The communications and review appeared to be occurring,
although informally; however, the failure to have a procedure that would allow
for the review of vendor identified nonconformances was considered by the
inspectors to be a programmatic weakness.

Subsequently on March 17, 1994, the inspectors were provided with a copy of
Procedure C7.910, " Nuclear Fuel Program and Division of Responsibility,"
Revision 2, which had been revised to be effective on March 9, 1994.
Paragraph 6.3.1.k had been added to require Nuclear Engineering Analysis (Fuel
Fabrication Section) to " ensure that any deviation to the fuel design,
proposed formally by the fuel fabricator, is to be reviewed internally and
that a written concurrence is issued to the fuel fabricator before any such
deviation is implemented / accepted."

2.3.2 Conclusions

Procurement of nuclear fuel assemblies was based on a 1975 contract that
established minimal quality requirements. Rather than performing an attribute
verification upon receipt of fuel assemblies, the licensee has chosen to rely
upon the performance of surveillance audits at the nuclear fuel vendor's
facility. The licensee developed a comprehensive and in-depth quality plan
that provided the attributes / characteristics to be evaluated and verified at
the time the surveillance audits were performed. The surveillance audit
reports reflected implementation of the quality plan.

Two examples of a violation for failure to follow procedures were identified.
A receipt inspector who had not received the required training and
certification for fuel receipt inspection and was not on the schedule to
inspect fuel, had inspected several fuel assemblies. Revisions to the
schedule for the fuel receipt inspectors, which added an inspector who had not
received the required training, were not reviewed by the QA supervisor, as
required by procedure.

The inspectors identified a programmatic weakness that there was a lack of a
requirement to cause a review of vendor identified design / manufacturing
deviations. The licensee took prompt action to address this concern by
revising Procedure C7.910 to incorporate a review and approval requirement.

2.4 Service Information on Fuel Handling Equipment

2.4.1 Discussion

The inspectors asked appropriate licensee personnel about the process for
handling vendor-supplied service information for fuel handling equipment. The
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inspectors were informed that Administrative Procedure UNT-004-035, " Controls

of Vendor Information," Revision 4, described the process for handling vendor-

service information. To determine the effectiveness of the licensee's
program, the inspectors asked to be provided all vendor service information*

1 that had been received since RF04. Licensee personnel stated that no vendor
service information had been received during that time. However, system!

i engineering had received vendor information in response to a request for
changing the frequency of replacing the lubricant in various refueling
equipment gearboxes. The vendor responded to the request and concurred with
changing the frequency of gearbox lubricant replacement from every refueling
outage to every third outage.

The inspectors asked if this vendor information had gone through the process
as described in Procedure UNT-004-035, and learned that it had not. The
inspectors held discussions with vendor equipment technical information
program (VETIP) personnel and conducted a review of the procedure. The
inspectors determined that the receipt of any vendor technical information
related to plant equipment should be handled by the process as described in
the procedure. VETIP personnel stated that a program to control vendor
information has been established since the facility was licensed. However,
Procedure UNT-004-035 did not clearly define responsibilities and duties.
After receipt of the refueling equipment information regarding gearbox
lubricant replacement, the procedure was revised to more clearly define duties
and responsibilities. The inspectors also learned that training was conducted
in November 1993 on the VETIP policy, process, and procedure. The
aforementioned response from the vendor was received by system engineering
prior to conducting the VETIP training.

A second example of informal handling of technical information occurred when a
vendor submitted information about fuel hoist grapple rotating assembly
failures. The vendor-supplied information informed the licensee that the
current grapple design could be subject to galling within the rotating
assembly. A discussion with licensee personnel revealed that this information
did not go through the VETIP process either. According to engineering
personnel, this service information appeared to be advertising; however, the
information did receive the appropriate engineering review and the identified
problem was determined not to exist at Waterford-3. This information package
was also received prior to the November 1993 training.

The inspectors determined that a potential existed for circumvention of the
VETIP process, had the procedure not been revised and strengthened. This
determination was developed through review of the procedure, discussions with
the system engineering personnel, and the above two examples. This appeared
to be a potential weakness in the licensee's program for dissemination of
vendor technical information.

The inspectors reviewed four QA audit reports of the VEllP. Findings were
documented by the QA audit teams, and where unsatisfactory findings were
identified, QA initiated quality notices to the appropriate organizations for
corrective actions.

|

|
_
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The inspectors reviewed Design Modification Packages (DCP) 3383, " Spent Fuel
Handling Machine Upgrade" and DCP-3363, "FHS-Transfer System Upgrade," and
verified that vendor supplied post-installation information was included in
the design package and implemented.

2.4.2 Conclusions

The licensee identified a potential problem with Administrative Procedure
UNT-004-035, and developed an appropriate revision to control vendor supplied
service information that arrived through normal channels. The specific
identified instance of vendor information not going through the VETIP process
was of no technical concern since the licensee's established lubrication
replacement frequency was more conservative than that in the newly provided
vendor information. Appropriate personnel training was conducted during
November 1993, regarding the methodology for properly processing vendor
supplied technical information. DCPs appropriately contained vendor supplied
post-installation information.

2.5 Outage Work Controls, Responsibilities, Delegations, and Critical Path
Scheduling

2.5.1 Discussion

The current refueling outage (RF06) had been planned and scheduled in
accordance with Procedures PLG-009-005, " Outage Planning and Controls,"
Revision 5, and PLG-009-014, " Conduct of Planned Outages," Revision 0.
Nuclear safety and shutdown risk considerations were appropriately addressed
in accordance with Procedure PLG-009-014, which was responsive to certain
current NRC concerns and industry guidance.

The refueling crews were staffed to provide sufficient coverage of refueling
activities with periodic relief from continual duties. There were three
individuals qualified as senior reactor operators (SR0s) in charge of
refueling assigned to each of two,12-hour shifts. One auxiliary operator and
six fuel handlers were assigned to each shift. The SR0 in charge of refueling
was expected to direct the refueling crew for no more than three continuous
hours. The on-shif t crew was expected to rotate duties approximately every
3 hours. The refueling crews were scheduled to work the Technical
Specification limit of 6 continuous 12-hour days prior to a day off. The
refueling director indicated that this requirement would be easily met, and he
expected that after the first week, fewer than six days would be worked prior
to a day off, due to the number of qualified refueling personnel available.

Outage reports were generated for each 12-hour shift. These reports were
discussed during management outage meetings held twice a day (i.e., 8:00 a.m.
and 8:00 p.m.). Subjects addressed at these meetings were the expected work
for the next 24 hours, the status of critical path activities, and any safety
concerns. The current shutdown plant risk assessment, which was performed
each shift, was also discussed. This assessment addressed the five critical
safety functions: core reactivity, core cooling, power availability,

I
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containment integrity, and coolant inventory. The inspectors reviewed the
equipment conditions (describing equipment not available) needed to complete
the plant shutdown risk assessment and noted that for several times during the
outage equipment conditions could never achieve the most desired status,
green. The plant status that would be calculated, given expected equipment
conditions at different points in the outage, was appropriate. The inspectors
recalled from RF05 observations that the daily equipment condition had been
correctly reflected in the plant shutdown risk. The performance of the
shutdown plant risk assessment during each shift was considered a strength
during both RF05 and RF06.

The inspectors reviewed various outage work schedules to ascertain any adverse
impact of out-of-service equipment and systems on nuclear safety and
identified no concerns.

Procedure PLG-009-014 required that the schedule be frozen three months prior
to the outage and reviewed by planning and scheduling personnel. A detailed
safety analysis of the outage schedule was then to be performed by the outage
risk assessment task force (ORAT). The ORAT was comprised of representatives
from operational experience engineering, operations, design engineering,
safety and engineering analysis, QA, licensing, and planning and scheduling.
The task force's review of the schedule was completed and comments from
planning and scheduling incorporated by February 3, 1994, one month prior to
the outage, as required by Procedure PLG-009-014. The results were then
reviewed and approved by the plant operations review committee. To modify the
schedule after the schedule had been frozen, the individual requesting the
change must complete a " Schedule Change, Addition, or Deletion Approval" form

'

and submit it to the planning and scheduling manager, operations
superintendent, maintenance superintendent, and outage manager for review and
approval. After being approved, the ORAT was requited to determine if the
change would affect the schedule's safety assessment.

Procedure PLG-009-014 listed numerous outage guidelines to minimize the risk
' during the outage. Among these were equipment requirements for specific

stages of the outage and requirements for operating and controlling the
protected and operable trains and their power supplies by physical barriers
with signs that notified plant personnel to contact the control room prior to
entry.

An outage risk assessment program (0 RAP) was being developed by the licensee
for the Electric Power Research Institute (EPRI). The licensee determined
that the ORAM-TIP program already available through EPRI would not meet their
needs as it did not analyze the schedule at the component level. The program
combined ORAM-TIF and DIAL-CAFTA, a program that analyzed an outage schedule
on the component 1svel. The licensee had planned to use ORAP to analyze
outage schedules after planning and scheduling completed their review, but
before the schedule was turned over to the ORAT. The results would be
provided to the task force with the final schedule and to the plant operations
review committee with the results of the tack force's review. The licensee
planned to use ORAP to review changes made to the schedule during RF06 on a

. _ . __ _ _ __ _ _ _
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j pilot basis, in addition to the normal review required by the procedure.
However, ORAP had not been sufficiently developed to allow its use in planning

; RF06.

2.5.2 Conclusions

.

The licensee had scheduled refueling outage work with appropriate concern for
nuclear safety. Performance of shutdown plant risk assessment each shift was'

i considered a strength. The refueling crews were suitably staffed to avoid
excessive worker fatigue. Areas around protected systems and their power
supplies were well controlled and clearly indicated by physical barriers and
signs.

2.6 Fuel Handling Personnel Qualification and Training Program

2.6.1 Discussion

All fuel handling activities were to be conducted by the licensee during this
refueling outage. Historically, fuel handling activities had been conducted
by contractors and overseen by SR0s, serving as refueling coordinators.
Except for a few SR0s and personnel from the training department, the
overwhelming majority of the individuals designated by the licensee as fuel
handling operators did not have experience in moving fuel.

The fuel handling team consisted of 14 refueling operations personnel. Of the
14 individue.ls, 7 were system engineers and the remaining were from the
instrumentation & control organization and the training department.

The inspectors reviewed the training received by members of the licensee's
fuel handling team. At the beginning of the inspection the licensee did not
have a formal qualification program for fuel handling operators. The only
practical training requirement was that they be trained in the proper use of
the equipment. Prior fuel handling experience was not required. The
inspectors noted that the licensee formalized the qualification process on
February 25, 1994, by issuing qualification cards to all fuel handling
operators. However, the licensee had not developed the training program using
the required attributes of a systematic approach to the training process
referred to in 10 CFR 50,120. Therefore, the current method of training fuel
handlers was considered an interim program. |

The training received by the fuel handlers consisted of classroom training
requiring the successful completion of an examination and practical training
using the actual fuel handling equipment. The fuel handling operators were to
receive training on the following equipment: refueling machine (RFM), spent
fuel handling machine (SFHM), fuel transfer system, and control room tagboard.
A review of training records conducted prior to fuel movement indicated that
all fuel handling team personnel had completed the required classroom and
practical training prior to fuel movement. The practical training for the RFM
was conducted using a training console that was connected to a simulator to

l
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simulate fuel movement. All other practical training was conducted using
:actual in-service equipment.

The inspectors reviewed the training lesson plans for the classroom training.
The lesson plans were based on information obtained from procedures that
controlled fuel handling activities. The inspectors noted that a few of the
lesson plans, as well as the procedures, contained rather subjective operator
guidance. Specifically, some lesson plans stated, in part, that if any
difficulty arose while handling fuel, then cease fuel handling after the
assembly has been placed in a safe condition and notify the fuel handling
supervisor. Although the licensee's procedures did not define what a safe
condition for a fuel assembly was, the lesson plan defined three safe
locations. The location chosen by the operators was dependent upon the
situation encountered. The locations by order of preference were in the
core, horizontally in the upender, and storage in the temporary storage racks.
In addition, the operators were also trained using Off-Normal
Procedure OP-901-405, " Fuel Handling Accident," Revision 0. The
procedure provided guidance on the automatic plant responses and subsequent
operator actions in response to a dropped, damaged, or leaking fuel assembly.
The operators also received classroom training in addressing the loss of level
in the refueling cavity.

All of the accident response training received was in a classroom environment.
The licensee had not provided the fuel handlers with practical or walk-through
training on handling accident situations. This seemed significant since the
majority of fuel handlers had no experience in moving fuel and were,
therefore, not familiar with abnormal conditions.

Seven licensed SR0s were slated to participate in fuel handling. These
individuals did not receive qualification cards, since the training discussed
above was included as part of the licensed operator requalification training.
Licensed operators had also received training on industry events related to
fuel handling and training on the recent RFM upgrades.

2.6.2 Conclusions

Beginning this outage, all fuel movement activities were to be conducted by
licensee personnel. Personnel were trained using a newly developed interim
training program. The majority of personnel on the designated fuel movement
team were not experienced in moving irradiated fuel. Those personnel involved
in fuel movement activities were scheduled to receive both classroom and
practical training on the use of fuel handling equipment prior to actual fuel ,

movement. The fuel handler training program was weak in that it did not
provide practical training for responding to fuel handling abnormal events or
emergencies.

2.7 Fuel and Core Component Performance

2.7.1 Discussion

_ _ _ _ - ___ .- .. _ . -- . . - - - - - _ .
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2.7 Fuel and Core Component Performance

{ 2.7.1 Discussion

The licensee's corporate representative presented the inspectors with an'

j overview of its fuel and core performance at Waterford 3. All fuel supplied

for Waterford has been provided by the NSSS vendor, Combustion; ,

Engineering, Inc., and the fuel assembly design is a 16 x 16 array. |"

Historically, the licensee's fuel performance was poor; however, over more
recent operating cycles, fuel performance has greatly improved. The licensee
believed that a total of 27 fuel rods have failed during commercial operation.

,

(The radiochemistry data to support the licensee's assertion was not reviewed
during this inspection.) The table below lists the number of failed fuel rods

j that resided at the end of each cycle of Waterford 3 operation.,

TABLE 1
i

i WATERFORD FUEL FAILURES

.

CYCLE OF OPERATION NUMBER OF FAILURES

1 9

! 2 18
1

3 2

j 4 3

) 5 0

6 1

:

!

j The licensee did not conduct a specific post-irradiation examination at the
end of Cycle 1 to determine which fuel assemblies contained the indicated4

1 9 failed fuel rods. (There is no regulatory requirement for post-irradiation
examinations when a limited number of fuel rod failures has been detected.)
However, the licensee did visually inspect a minimum of six assemblies as4

committed to in their FSAR. Subsequently, Cycle 2 operations commenced with
,

radiochemistry indications of 6 failed fuel rods, thus most likely indicating
that only 3 failed fuel rods had been off loaded during the first refueling
outage (RF01). (It is recognized, however, that it would have been possible,

,

although relatively unlikely, that all failed fuel rods were discharged in
RF01 and that additional fuel rods failed on the power ramping at thej'
beginning of Cycle 2 operations.) At the end of Cycle 2 in RF02, the licensee
conducted an ultrasonic examination campaign, which enabled the identification
and removal of all 18 failed fuel rods.<

.

0

4
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During Cycle 3 operation, 2 fuel rods failed. Similar to RF01, there were no
specific post-irradiation examinations performed in RF03. Consequently,
Cycle 4 operations commenced with indications that both failed fuel rods had
been reloaded. Later in the cycle, indications of a third failed fuel rod
were detected. In RF04, the licensee again conducted an ultrasonic
examination campaign, which successfully enabled the identification and
removal of all 3 failed fuel rods.

Following the post-irradiation examinations in RF02 and RF04, non-failed fuel
rods from 2 fuel assemblies were recaged for subsequent reuse. The inspectors
understood that recaging was necessary, due to complications that arose during
reconstitution efforts. Specifically, in RF02, a defective fuel rod broke
upon attempting to extract the rod from the resident fuel assembly. In RF04,
guide tube-to-spacer grid welds broke on attempting to break free a holddown
nut on the upper end fitting. In assembling the recaged fuel assemblies, the
licensee used the customary industry practice of replacing the failed fuel
rods with 304 stainless steel dummy rods.

The majority of the reasons for individual fuel rod failures at Waterford have
not been investigated, and for those failures that were investigated, some of
the results were uncertain. However, of those failure mechanisms that have
been identified, primary hydriding of the cladding was the major contributor.
The fuel vendor attributed the hydriding failures, which occurred in Cycles 1
and 2, to a deficiency in a subcontractor's fuel pellet manufacturing process
that produced relatively wet fuel pellets. Other less significant failure
mechanisms identified in Waterford 3 fuel have been spacer grid fretting and
debris wear.

The licensee did not plan to conduct any fuel examinations at the end of the
current Cycle 6 operations. The licensee believed from radioisotopic analysis
that the Cycle 6 indicated failed fuel rod was in a fuel assembly of the batch
to be discharged at the end of Cycle 6. The accuracy of this expectation
should be apparent following the return to power operations in Cycle 7.

The licensee has not performed measurements to determine other fuel or core
performance parameters, such as fuel rod bowing; or CEA wear, cracking, or
bowing.

2.7.2 Conclusions

The licensee has conducted relatively little fuel or core component post- ;

irradiation examinations to bench mark analytical fuel codes or control rod '

performance. Consequently, it is likely that the licensee failed to unload
failed fuel rods in two outages. The Waterford fuel performance, which was
initially poor, has greatly improved over the life of the plant and has been
good over the more recent cycles of operation.

-
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2.8 Fuel Modifications

2.8.1 Discussion

Over the life of the plant, the licensee has instituted various fuel assembly
i design changes that included: geometrical changes to the spacer grid

perimeter strips and associated welding, addition of manufacturer's installed
guide tube sleeves, use of hollow poison rod spacers, increased fuel assembly
shoulder gap spacing, new poison rod plenum spring design, debris-resistant
fuel and poison rods, upper end fitting skirt geometrical changes, shortened;

active fuel and burnable poison stacks, and shortened bottom end fitting. The

three more significant changes are discussed below.

The licensee has not conducted fuel assembly inspections to determine whether
guide tube wear was occurring at the locations where fully-withdrawn CEA tips
reside. However, in response to the industry experience in Combustion
Engineering NSSS plants, the licensee instituted a design modification to have
all new fuel assembly guide tubes sleeved with wear-resistant steel alloy
sheaths. These modifications were appropriately responsive to industry
information on preserving the integrity of fuel assembly guide tubes.

In RF02, the licensee conducted field modifications of some fuel assemblies to
increase shoulder gaps to allow for additional fuel rod axial growth. These
modifications were performed by reworking the upper end fittings. The
licensee's representative stated that these modifications were performed
following NRC review of the modifications.

A significant design modification that the licensee implemented into the fresh-
fuel loaded for Cycles 5, 6, and 7 was long, solid end caps. This debris-
resistant modification is generally known in the industry to be an effective
measure in reducing fuel rod fretting failures due to foreign materials in the
reactor coolant system.

2.8.2 Conclusions

The licensee has made appropriate fuel modifications that were responsive to
available industry information on operating reactor fuel performance and that
have subsequently contributed to good fuel integrity.

2.9 Reload Analyses

2.9.1 Discussion

The inspectors reviewed the licensee's reload analyses for all cycles of
operation. (The reload analysis for the upcoming Cycle 7 operation was in
draft at the time of the inspectors' review.) The review focussed on
parameters (burnup, mechanical design, analysis methods) that associated
documentation showed had changed relative to that in the Final Safety Analysis
Report submitted in justification for the initial operating license issuance.
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The licensee's reload safety analyses appeared reasonably thorough and covered
appropriate operational, design, and analytical changes. There was, however,
one exception. A specific issue reviewed involved the licensee's
justification for increased fuel design burnup limits. The inspectors noted
that Amendment No. 7 to the Waterford Facility Operating License was issued on
October 16, 1986. Among other issues, the amendment addressed fuel storage
criticality. Specifically, the amendment revised the Technical
Specifications k-effective uncertainty allowance for spent fuel storage racks
and permitted storage of fuel with a higher fuel enrichment limit of 4.1
percent. Later, Amendment 44, issued October 19, 1988, authorized storage of
4.1 percent fuel that had been irradiated to a burnup of 60 GWD/T. This
amendment accepted that the incraased impact of the higher enriched and
extended burnup fuel on the fuel handling accident was still within the
exposure guidelines. The inspectors nottd that neither amendment explicitly
addressed the impact of a higher enrichtrent and extended burnup on specified
acceptable fuel design limits (SAFDLs) and any associated core operational
limits, i.e., thermal hydraulic margin.

Criterion 10 of Appendix A to 10 CFR Part 50, Reactor Design, requires that
the reactor core shall be designed with appropriate margin to assure that
SAFDLs are not exceeded during any condition of normal operation, including
the effects of anticipated operational occurrences. SAFDLs, as discussed in
Chapter 4.2, " Fuel System Design," in the Standard Review Plan (NUREG-0800),
were incorporated into the Waterford Steam Electric Station, Unit 3, fuel
design via the Final Safety Anclysis Report evaluations. The inspectors noted
that the NRC-approved SAFDLs for the Waterford Steam Electric Station, Unit 3,
were given (by reference in reload safety analysis reports) in the Combustion
Engineering Generic Topical Report CENPD-269-P-A, Rev. 1-P-A, " Extended Burnup
Operation of Combustion Engirieering PWR Fuel," approved June 1985. The SAFDLs
given in CENPD-269-P-A were evaluated and approved by the NRC staff for
generic application to a maximum rod average burnup of 52 GWD/T.

The inspectors determined that the NRC-approved burnup for the SAFDLs were
exceeded in both Cycles 4 and 5 reactor core designs, as well as in their
operational cycles. Specifically, the Cycle 4 reload safety analysis report
(dated September 18, 1989) projected a maximum rod average burnup of
55.0 GWD/T, and the actual accrued end-of-cycle maximum rod average burnup was
between 52 and 53 GWD/T. The reload safety analysis predicted a maximum of
200 fuel rods with exposures beyond 52 GWD/T, and the actual number was
estimated by the licensee's representative to have been between 40 and 50 fuel
rods. The Cycle 5 reload safety analysis report (dated December 31,1990)
projected a maximum rod average burnup of 56.3 GWD/T, and the actual accrued
end-of-cycle maximum rod average burnup was 55.7 GWD/T. The reload safety
analysis report predicted a maximum of 970 fuel rods with exposures beyond 52
GWD/T, and the actual number estimated by the licensee's representative was
623.

It was clear from the licensee's available documentation that both the fuel
vendor and the licensee recognized that the fuel burnup limit was to be
exceeded. A letter dated December 19, 1988, from D. R. Earles (Combustion

-- -_. .- . - - _ . - ._ - - - .- .
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Engineering) to K. R. lyengar (Louisiana Power & Light), stated: "Apparently'

the technical justification of operation beyond 52 GWD/T has received minimal
NRC review, so there is no way to predict how NRC would respond to a licensing

3 submittal that raised this issue for WSES-3 Cycle 4." Moreover, as stated in
the Cycle 5 reload safety analysis report, " Cycle 5 will have a flatter power
distribution than the Reference Cycle . . . . This results in a greater number
of fuel rods having powers closer to the peak rod . . . . This could result in
more rods in violation of the Specified Acceptable Fuel Design Limits
(SAFDL's) for certain events."

The inspectors questioned the licensee's representatives on why SAFDL
extensions had not been addressed in a licensing submittal to NRC. The
inspectors were informed that the issue had probably been discussed informally
with the NRC, but there had been no determination that a submittal was needed,
in addition, the licensee's fuel vendor had utilized the methodology given in
CENPD-269-P-A with the calculated Cycle 4 and 5 exposures and concluded that
fuel failure and offsite doses remained bounded by the reference cycle;
therefore, the licensee's personnel concluded that the safety analyses were
appropriate and valid. This failure, however, to control the approved design
basis properly is a violation (482/9403-02) of Appendix B, Criterion III,
Design Control.

On June 22, 1992, NRC approved for licensing applications the new Combustion
Engineering Generic Topical Report CEN-386-P, " Verification of the
Acceptability of a 1-Pin Burnup Limit of 60 MWD /Kg for Combustion Engineering
16 x 16 PWR Fuel." The new topical report established a new burnup limit for
SAFDLs of 60 GWD/T, which was not exceeded in Cycle 6 and was not predicted to
be exceeded in Cycle 7 operation.

2.9.2 Conclusions
t-

With one exception, the licensee's reload safety analyses appeared reasonably
thorough and covered appropriate operational, design, and analytical changes.
The noted exception was the failure to control properly the SAFDLs associated
with the fuel rod burnup limit in the reactor core design and subsequent
operation of Cycles 4 and 5. This issue was a violation of 10 CFR Part 50,
Appendix B requirements.

2.10 Fuel Handling Area Ventilation System

2.10.1 Discussion

The requirements for testing the fuel handling building ventilation system
were governed by Technical Specification 4.9.12 which required that the system
be demonstrated operable at 31-day and 18-month intervals. The licensee did
not have a specific requirement to demonstrate the ventilation system operable
prior to fuel movement. The TS surveillance required that the HEPA filter and
charcoal absorbers be demonstrated operable at least once per 31 days by
initiating flow. The TS also required that an 18-month surveillance be
conducted to verify the ventilation system performed adequately.

, . . _ _ ._ _ _ _ _ _. _ __
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The inspector reviewed Work Authorization (WA) 01119587, dated February 7,
1994. The WA authorized testing to verify operability of the fuel handling
ventilation system. The inspector verified that the test had been
satisfactorily completed. This test satisfied the 31-day surveillance
requirement. The inspector also reviewed WA 01104749, dated January 14, 1993.

.

The WA authorized testing of the ventilation system to satisfy the
|
; requirements of the 18-month surveillance. The inspector verified that this

test had also been satisfactorily completed.

! Selected portions of the 18-month surveillance test were contracted out by the
licensee. When questioned, the licensee representative stated that portions
of the surveillance test were contracted out, due to a lack of specialized
testing facilities, and that the test required specialized training that had
not been completed by licensee personnel.'

2.10.2 Conclusions

The licensee had conservatively performed the surveillance to demonstrate the
operability of the fuel handling building ventilation system, although there
was no requirement to test the system prior to fuel movement.

|

j 2.11 Fuel Handling Eauipment Modification and Maintenance

2.11.1 Discussion
i

2.11.1.1 Modifications
,

| The inspectors reviewed several design changes associated with the fuel
handling equipment. DCP-3280 was implemented to replace the RFM control
console with an upgraded microprocessor-based system. System enhancements
included a self-contained RFM simulator system, motor controls, new video
camera lighting power supplies, a new video monitor, CRT touch controls and
binary digital-encoded position monitoring. This design change replaced only
the RFM console. All input and output functions remained the same.

OCP-3383 upgraded the SFHM. The control console, power center, hoist and
position sensing components were replaced. The new replacement units employed

i state-of-the-art technology and components, and were designed to the same4

criteria as the original control console and components.
,

! DCP-3363 replaced the hydraulic power units (HPU) in the fuel transfer system
(FTS) with new ones. The HPV provided the motive force used by the FTS for

j moving fuel assemblies into and out of the containment building. The purpose
' of this DCP was to reduce the "one way" time of the upender from approximately

105 seconds to approximately 40 seconds, and to improve reliability.

The inspectors noted that vendor supplied post-installation information was
included in each of the reviewed design change packages. The packages also
contained 10 CFR 50.59 evaluations that documented and evaluated the design'

changes; each of which concluded that the changes to the fuel handling

- . . - - . - . _ - . - - - . . - - . ..__- -- -.- . . - . - -
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equipment did not impact the TS or the fuel handling accidents en lyzed and
discussed in the Updated Safety Analysis Report. The inspectc: considered
the design modifications to the fuel handling equipment to be satisfactory and
no unreviewed safety questions resulted from these modifications.

2.11.1.2 Maintenance

The inspectors reviewed maintenance procedures for the fuel handling equipment
and determined them to be satisfactory. The inspectors focused on procedures
related to calibration of the SFHM hoist and RFM hoist load limits, bridge
interlocks, and preoperational and post-operational checks of the fuel
handling equipment. Procedure RF-005-002, " Refueling Equipment Operation,"
Revision 2, covered most of the preoperational checks and interlock testing.

The inspectors reviewed fuel handling equipment calibration records for the
following:

Fuel Hoist Load Cell Loop;*

R3i Control Console; anda

Transfer Machine Carriage Load Loop.*

The calibration records indicated that the required calibration 3 had been
performed as required.

The inspectors requested preventive maintenance (PM) records on the fuel
handling equipment for RF05 and RF06 and reviewed the PM tasks applicable to
the RFM, SFHM, and the FTS. The inspectors determined that the licensee had
performed the PMs in accordance with the fuel handling equipment maintenance
program. The inspectors verified that Procedure RF-005-002 required
operational checks of RFM bridge interlocks, fuel hoist load limits, and
indexing before any fuel movement. Records indicated that preoperational
checks were performed prior to the commencement of fuel movement activities
for RF06.

2.11.2 Conclusions

The inspectors determined that the design modifications to the fuel handling
equipment had been developed and implemented satisfactorily and there were no
unreviewed safety questions related to these modifications. Preventive
maintenance and preoperational activities for the fuel handling equipment were
performed as required by the licensee's program.

i

-,, -
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2,12 Boron Concentration
;

2.12.1 Discussion 1

The inspectors reviewed the following procedures that provided instructions I

for maintaining boron concentrations:

CE-002-025, " Maintaining Refueling Water Storage Pool Chemistry,"*

Revision 6;

CE-002-012, " Maintaining Boron Concentration During Refueling,"*

Revision 3; and

CE-002-Oll, " Maintaining Spent Fuel Pool Chemistry," Revision 5.*

The procedures established prerequisites that required boron concentrations in
the refueling cavity and spent fuel pool to be in accordance with TS
requirements prior to any fuel movement. The inspectors reviewed the daily
chemistry logs from the previous refueling outage and determined that the
primary water chemistry had been maintained within the TS requirements.

2.12.2 Conclusions

Suitable procedures had been developed and implemented to control and monitor
baron concentrations during refueling activities. Boron concentrations had
been appropriately maintained in accordance with TS requirements during
refueling activities.

2.13 Fuel Assembly Post-Irradiation Examination and Reconstitution

2.13.1 Discussion

The licensee program for irradiated fuel excmination was outlined in
Procedure NE-001-001, " Irradiated Fuel Visual Inspection," Revision 1, which
was used to perform visual inspection of irradiated fuel. Upon observation of
any irregularities, the procedure required a more detailed examination to
identify and remove leaking fuel assemblies or rods from the core. The
licensee had identified, through the presence of certain radioisotopes in the
Cycle 6 RCS, that a leaking fuel rod was in the core. The licensee used
CHIRON, the EPRI fuel failure prediction computer code and 10 DYNE, the ABB/CE
fuel failure prediction computer code to determine that the leaky fuel rod was
from third cycle fuel. Third cycle fuel was scheduled to be removed during
the current outage. Since the third cycle fuel was to be removed, no post-
irradiation examination (PIE) to find and examine the failed rod was
scheduled.

The licensee's irradiated fuel inspection procedure did not specify the number
of assemblies to be inspected; however, licensee personnel stated that a

,

commitment outlined in the Final Safety Analysis Report was followed. This ;

- - _ - __ __ _ _-_ - .
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commitment required that a minimum of 6, non-adjacent assemblies be visually
inspected, with at least 2 fuel assemblies from each fuel batch. The j

inspectors reviewed PIE records from each previous refueling outage and !

verified that the commitment had been satisfied. ;

The licensee's procedure required that a complete inspection of the fuel
assembly be performed using an underwater video camera. The assemblies were
to be placed on a comprehensive fuel inspection station and inspected for any
indication of failure, as well as hydriding, debris, fretting, or any other
identifiable anomaly that could indicate impending compromise of fuel rod
integrity. When defects were identified, reactor engineering was to be tasked
with problem resolution and determination of corrective action.

Historically, the licensee reconstituted fuel assemblies in response to failed
fuel rods. The fuel reconstitution efforts were conducted by contracted
vendor personnel. Fuel rod reconstitution was conducted during RF02, RF03,
and RF04. No fuel reconstitution was conducted during RF05 and none was
scheduled for RF06. The inspectors reviewed the results of prior
reconstitution efforts and noted an anomaly during RF02. During
reconstitution of fuel assembly LA0014, fuel rods in locations All and 811
" snaked out" the side of the fuel bundle through the upper grid. This had
been identified by the contractor personnel in accordance with their quality
control (QC) procedures that had been reviewed and accepted by the licensee
prior to starting the reconstitution task. The QC procedures required that
each fuel rod be verified in place prior to installation of other fuel rods.
Having identified this discrepant condition, the contractor personnel
repositioned fuel rod Bil and replaced fuel rod All with a stainless steel rod
prior to installing additional fuel rods. The inspectors noted that no other
anomalies occurred during subsequent reconstitution activities.

2.13.2 Conclusions

Pursuant to its commitment, the licensee appropriately implemented a visual
PIE program on irradiated fuel assemblies. Subsequently, a minimum of 6
irradiated fuel assemblics have been inspected during each outage. During a
reconstitution effort in RF02, a contractor failed to follow its procedures
for the verification of the correct placement of each fuel rod prior to the
placement of subsequent fuel rods.

2.14 Loose Parts and Foreign Material Exclusion

2.14.1 Discussion

The following three procedures were identified by the licensee as the
documents that provided the controls for general cleanliness, loose parts, and
housekeeping activities for the spent fuel pool and reactor cavity during
refueling outages:

. _ .
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Refueling Procedure RF-001-002, " Foreign Material Exclusion For| *

! Refueling Activities," Revision 2;
1

Administrative Procedure UNT-007-001, " Control of Miscellaneous Material*

In The Spent Fuel Pool," Revision 0; and

Administrative Procedure UNT-007-006, " Housekeeping," Revision 6.*

| Procedure RF-001-002, delineated the controls over loose parts and foreign
| material exclusion (FME) within the reactor cavity exclusion zone and the
j steam generator exclusion zones. This procedure required the establishment of

a temporary FME zone whenever a system is opened'and there is a risk of
i

|
foreign material entering the system. This was accomplished by establishing a
posted boundary that consisted of ropes; stanchions; and heavy, tinted vinyl; 4

and an access control point with an FME zone access log to monitor personnel
and material that entered the zone. All material taken into the FME zone was
required to have a positive capture device (i.e., lanyard) tied to each item
and properly secured to plant equipment or personnel. Items that could easily
come apart were required to be secured to prevent their loss. The procedure
also required weekly housekeeping inspections by the refueling director, daily
housekeeping inspections by the refueling coordinator, and end-of-shift
inspection by the lead worker of each work group within the zone. However,
Procedure RF-001-002 only applied to the reactor cavity and steam generator
exclusion zones, although foreign material that might fall into the spent fuel
pool or associated cavities could be inadvertently transferred into the
reactor core during refueling outages.

Spent fuel pool inventory accountability was controlled by Procedure
UNT-007-001. This procedure required that all material stored in and around
the spent fuel pool, cask pit area, and refueling canal of the fuel handling
building be approved and properly tagged as described on inventory data
sheets. Prior to this outage, the licensee had a total of 9 items, primarily
equipment used to support refueling, stored in and around the spent fuel pool.
The inspectors reviewed copies of the inventory data sheets for these items,
and verified their accuracy. The procedure also required that the area
periodically undergo a documented walkdown by the RE&P supervisor. The
inspectors learned that the last documented inspection was performed in July
1993. The inspectors were informed that two additional undocumented walkdowns
were conducted by reactor engineering prior to and after new fuel receipt to
support RF06. During the early part of this inspection, the inspectors did
not observe any material, other than what was identified in the inventory data
sheets, stored in and around the spent fuel pool.

Housekeeping program requirements were addressed in Procedure UNT-007-006
(identified as applicable to all plant buildings), which discussed
implementation of the housekeeping program and provided guidance for the use
of FME zones. The procedure defined Housekeeping Zones V through 1, with I
being the most restrictive level. The procedure required that a record be
maintained of personnel and material access to Zones III through I, and that
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the log should be reviewed daily to ensure all material was accounted for.
The procedure specified that the zone be restored to a neat, clean condition
periodically during the performance and after completion af work activity by
the personnel performing the work. The procedure specifically identified that

; checks and inspections of housekeeping activities would be performed by
operations, maintenance, health physics, chemistry, and radwaste departments.
Housekeeping checks were defined as undocumented examinations of an area to
determine the state of housekeeping. Housekeeping inspections were defined asa

documented examinations of an area for the purpose of determining the degree
of compliance to published housekeeping standards. The procedure did not,
however, provide specificity as to frequency of checks and inspections.

The licensee established the area immediately surrounding the spent fuel pool
as a Level 11 housekeeping zone, rather than an FME area. This level of
housekeeping required a high degree of cleanliness to be maintained, due to
the potential detrimental effects of foreign material, and that the area be
roped off and boundaries posted to establish the zone. Although the area was
classified as a level II housekeeping zone, the licensee did not have any
procedures to preclude the introduction of foreign material into the zone.

On March 16, 1994, the inspectors toured the reactor cavity exclusion zone and
observed what appeared to be a 3-inch long by 2-inch diameter (approximate)
blue plastic insert and a wadded up piece of masking tape lying inside the FME
zone and adjacent to the refueling cavity pool. The inspectors also noted
that the transfer carriage retrieval system cable exited the refueling cavity
pool into a channel (approximately 18-inches wide by 18-inches deep by 4-5
feet long) that was perpendicular to the wall of the cavity. The base of the
channel was sloped with the end closest to the pool being below the waterline
of the refueling cavity pool . The top of the channel was neither covered nor
included within the established FME zone. This arrangement allowed anything
that was dropped into the channel easy access to the refueling cavity pool and
potential entry into the reactor vessel.

Also on March 16, the inspectors toured the spent fuel pool and observed a
2 1/2 inch-long (approximately) piece of duct tape floating in the pool, in
addition, the inspectors noted a 6-inch piece of red vinyl tape lying inside
the posted Level II zone. On March 17, the inspectors observed a wadded up
piece of red vinyl tape and a partially used roll of black electrical tape
lying inside the level 11 zone,

1

In each instance, the licensee, after being informed of the conditions,
immediately removed the identified articles. Housekeeping and FME received
high level management attention and beginning with the March 19 morning Plan
of the Day Meeting, became a topic that was discussed at length. Speci fic
personnel were assigned responsibilities (i.e., Refueling Director became
responsible for the refueling cavity and the RE&P supervisor became
responsible for the spent fuel pool). Subsequent tours by the inspectors
during the week of March 21 did not identify any further unwanted items in
either the refueling cavity exclusion zone or the designated level !! zone of
the spent fuel pool. In addition, the cable channel nf the transfer carriage j

1

1
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retrieval system was covered and the FME zone was extended to encompass the
channel.

Subsequently, during an evening tour of the fuel handling building on April 6,
the inspectors observed various materials lying on the floor of the spent fuel
pool deck. The materials were within the licensee's clearly posted and roped
off Level 11 cleanliness zone. The materials were unattended and unsecured by
lanyards. The materials consisted of a can of pressurized spray cleaner, a
roll of duct tape, a heavy-weight cloth equipment harness, a step off pad,
sheets of air sampler paper, and two anti-contamination clothing baskets. The
inspectors noted that the licensee's posted signs specifically precluded rolls
of duct tape. The baskets were each comprised of a wire frame with a plastic
liner. One liner was clear plastic and the other liner was yellow-tinted
plastic. Both liners contained various potentially contaminated articles of
anti-contamination clothing. The roll of tape and the safety belt were
recorded in the material access log; however, they were not tied off in any
manner. The other items were neither logged in nor secured, except the wire
baskets were taped to the deck.

The inspectors brought this matter to the attention of the accompanying
licensee manager, who promptly reported the discovery by telephone. On
April 7, the inspectors were informed by the licensee that Condition Report
94-345 had been issued to document the identified conditions, and that it had
been determined that the material had been lef t by a worker at least two days
before, in that the discovered material was conspicuous, the inspectors
questioned the adequacy of the licensee's inspections for cleanliness
controls.

The licensee's procedures did not adequately specify the types of materials
that the inspectors found lying on the spent fuel pool deck as being defined
as or prohibited as foreign materials. Consequently, the inspectors
considered the procedures to be inadequate to the housekeeping needs. The
inadequate procedures are an additional example of a violation (382/9403-01)
of TS 6.8.1 that requires, in part, that written procedures be established,
implemented, and maintained covering refueling operations.

2.14.2 Conclusions

The spent fuel pool was appropriatt.y established as a level 11 housekeeping
zone. The licensee's procedures did not explicitly define adequate
requirements to preclude the introduction of foreign material into the spent
fuel pool. Procedure UNT-007-006 provided general requirements, but lacked
specificity regarding responsibilities, performance of checks / inspections, and
housekeeping implementation.

__ __ _ _ _ _ _ _ . . _ _ _
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2.15 Observation of Refueling Activities

2.15.1 Discussion

The licensee initiated core off load of fuel assemblies at approximately
i 11 p.m. on March 18, 1994. At approximately 1 a m. on March 19, the licensee

learned of a chemical gas release at one of the nearby chemical plants. An

alert was subsequently declared, and the control room supervisor directed the
,

fuel handling crew to place the fuel assembly that was being transported into
the upender in a horizontal position, and to place the refueling machine in a
safe position. This was, in fact, a stop work order to place the fuel in a
safe condition until it was determined that core alteration could continue.
Later when the alert was over, the shift supervisor gave permission to resume
core alteration. Licensee personnel took prompt and conservative action to
minimize the potential compromising of fuel assembly integrity during the
alert.

The inspectors were informed that at 1:48 a.m. on March 22, while attempting
to place fuel Assembly LAG 202 in spent fuel pool location B27, the operator
got slack in the cable. The fuel assembly was raised and, at that time, it
was identified that location B27 was already occupied by a fuel assembly. The

operator noted that location 826, which should have had a fuel assembly in it,
was empty. Deviation 0-416-01 was written and Fuel Assembly LAG 202 was
temporarily placed in location 826 and all further fuel movement was ceased.
Condition Report 94-237 was initiated at 4:17 a.m. on March 22, 1994. At 6:34
a.m., by using an underwater video camera, it was determined that Fuel
Assembly LAG 248 had been incorrectly placed in location B27. A piece count
Inventory was performed in the four spent fuel pool quadrants containing fuel

.

assemblies that were to be reloaded into the Cycle 7 core, it was confirmed!

that fuel assemblies were present in the expected locations. This incident
was considered to be an isolated incident, and the licensee determined that
fuel movement activities could be continued. All fuel handling personnel were
briefed on this incident and were told to verify that fuel locations were
empty before attempting to lower an assemblies into storage locations. They
were also instructed to repeat back all commands from the control room and to
stop if they were not sure of the command.

Coincidentally, Condition Report 94-236 was initiated at 3:07 a.m. on
March 22, 1994, for failure to notify the shift supervisor immediately that a
discrepancy had occurred. The inspectors' review of the refueling
chronological log for March 22, 1994, showed an entry at 3:10 a.m., which
stated that the RE&P supervisor had been notified at 2:30 a.m. (approximately
42 minutes after the incident occurred).

The inspectors questioned licensee personnel regarding possible damage to |
either of the assemblies, particularly regarding Assembly LAG 248 if it i

contained a CEA. The inspectors were informed that both assemblies were
discharge assemblies (i.e., not going back into the core) and that LAG 248 did
not contain a CEA.

I

l
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In both of these incidents, the spent fuel machine operator violated
procedural controls. Procedure RF-005-002 required the operator to inspect a

; location visually to verify that it was empty prior to inserting a fuel4

assembly into the storage location. Obviously, the 1:48 a.m. incident
resulted from the operator failing to inspect the spent fuel storage cell
before lowering the fuel assembly that was in transit. Procedure UNT-008-030
required that immediate notification be made to the shift supervisor and the
RE&P supervisor of any discrepancy. This procedure was not satisfied with
respect to both of the required that immediate notifications. For both

,

! incidents, the licensee identified the violations and took prompt corrective
4 action. The incidents are believed to be isolated occurrences, Therefore,

these violations will not be subject to enforcement action because the;

licensee's efforts in identifying and correcting the problems meet the
.

criteria specified in Section VII.B.2 of Appendix C to 10 CFR Part 2 (the'

1 Enforcement Policy).

The inspectors observed fuel handling operations underway in the refueling
i cavity and the spent fuel pool, on March 23 and 24,1994. While the clarity

of the water for operator visibility was observed to be very good, the
lighting in the reactor vessel was virtually non-existent. There were no'

j underwater lights installed in the reactor vessel. The top of the core was
j dark and no core components were visible to the unaided eye. The inspectors

noted that an underwater television camera and light were mounted to the
refueling mast; however, they were not being operated. The inspectors were

: informed that the camera became inoperable at some time during the night shift-

on March 19, and that it could not be repaired without draining down the
refueling cavity. Consequently, the refueling crews were significantly

j impaired in their ability to confirm the status of fuel components being
; moved. Fuel assembly locations were determined based on the fuel handling

machine computer-driven indexing system, and confirmation of fuel grappling
i was evidenced by load cell indications and limit switch actuations. The

inspector considered the visual impairment to the refueling process to be a'

significant programmatic weakness.

The inspectors observed the reload of the first eight fuel assemblies,
: starting with the operations of the transfer car, upender, and fuel handling
! bridge and trolley, until insertion into the specified location of the reactor
| vessel. A shift change occurred during this time, and a new refueling crew

took over. The refueling procedure was located on the refueling bridge andj
was used by both crews who were observed by the inspectors. The inspectorsJ

determined that the crews performed in accordance with the steps delineated in
j the procedure. Communications were well established and included the control

room, refueling machine SRO, both upender operators, the spent fuel handling-t

machine operator, and the refueling director. An audible neutron count rate
system had been installed and it could be heard from any location in the
vicinity of the refueling cavity,;

i

| The inspectors also observed the movement of 7 fuel assemblies in the spent
fuel pool, which included operation of the spent fuel handling bridge and,

trolley, and the spent fuel pool upender. As in containment, the refueling

i
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procedure was located on the trolley and was being used by the operator.
Communications were established and all commands were repeated by the
operator.

2.15.2 Conclusions

The refueling crews acted promptly and conservatively upon notification of a
nearby industrial chemical accident and the resulting plant alert by
immediately placing a fuel assembly that was in transit into a safe condition.
Noncited violations were identified regarding a spent fuel machine operator
failing to verify the availability of a location prior to attempting to insert
a fuel assembly, and failing to notify both the RE&P supervisor and the shif t
supervisor immediately of this condition. Not having in-vessel lighting to
enable refueling crews to see fuel movements in the reactor vessel was
considered a significant programmatic weakness. Water clarity was considered
very good, and an audible neutron count rate system was installed and
operating. Observation of refueling crews indicated that they understood and
correctly followed the steps of the refueling procedure.

2.16 Vital Barrier Controls During Fuel Handling

2.16.1 Discussion

The inspectors reviewed the controls that were placed into effect by the
licensee when the fuel transfer tube barriers between the reactor building and
the fuel handling building were breached for the refueling process. The
inspectors interviewed the plant security superintendent and reviewed the
applicable security procedures. The inspector reviewed security shift reports
and verified security compensatory measures had been taken at the necessary
times. Inspectors also questioned a posted compensatory guard about his
responsibilities. He was well informed of those responsibilities.
It was, therefore, determined that an appropriate compensatory measure had ,

lbeen in place when the transfer tube was open.

2.16.2 Conclusions

The licensee had implemented an appropriate compensatory measure for the fuel ,

'transfer tube during the required times when its barriers were breached.

3. EVENT FOLLOWUP (92701/81070)

During the course of the FIRS inspection, two events occurred that were
directly related to refueling activities. The first event resulted in
unauthorized movement of a single fuel rod in the spent fuel pool. A second
event occurred when the RFM CEA hoist failed during refueling equipment
preparation tasks. Inspectors conducted special inspection activity within
the FIRS normal inspection activities to perform followup review of these
events.

1

I
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3.1 Unauthorized Movement of Spent Fuel

3.1.1 Discussion

On February 18, 1994, about 10:30 a.m., a licensed SR0 assigned to the
operations refueling group observed an unidentified object hanging underwater
in the spent fuel pool from the SFHM. The object was eventually determined to
be a fuel rod encapsulation tube containing special nuclear material in the
form of a failed fuel rod that had been removed from the reactor core during
RF02. Additionally, the licensee determined that the encapsulated fuel rod
had been removed from its assigned spent fuel pool storage location without
proper authorization. At the time of this event, the licensee was two weeks
from entering RF06.

3.1.1.1 Licensee Initial and Followup Actions

Initially, the SR0 did not know what the object was, but his first action was
to have a radiation protection technician, who was in the area, perform a
survey of the radiation levels around the spent fuel pool and SFHM. This
survey yielded the normally expected, low radiation level results. The effort
to identify the object suspended from the SFHM was not completed for about
three and one half hours. Some of the factors that contributed to the lengthy
determination time are noted below:

At 10:42 a.m., the SR0 left the fuel building to locate the refueling*

director to determine the object's identity. The refueling director was
in a meeting and was not informed until 11:30 a.m.

The refueling director contacted the RE&P supervisor to determine if*

engineering had performed any evolutions in the spent fuel pool.

The technical services manager was informed and, in turn, informed the.

operations and maintenance manager.

The fuel assembly handling tool that was attached to the hoist of the*

SFHM obstructed viewing the upper portion of the object.

Some time af ter 1:00 p.m., the SFHM was moved from its location over the*

fuel rack at position AA-04 to the north side of the pool, where
technicians were able to secure the object temporarily with underwater
vice grips and perform an underwater radiation survey. The top of the
object was then about 10 feet below the surface of the pool. The
observed high-radiation levels were indicative of an irradiated core
component.

While performing the radiation survey, the object disengaged from the*

SFHM and personnel were able to view the top of the object for the first
time. After viewing the object, a vendor representative identified the
object as an encapsulation tube containing a failed fuel rod. The

_ . _ - --



_ _ _ . _ . __ _ __ _ _~ _. -- ___ ___ __

.

,

-37-

|
| distinguishing feature was the tube cap, which was not visible when the
! tube was attached to the SFHM. According to licensee refueling

personnel, the tube and fuel rod combined weighed about 6 pounds. This
was nearly insignificant when compared to the 300-pound weight of the

| SFHM hoist.

Around 2:00 p.m., the refueling director checked the grid gage assembly*

stored in fuel rack position AA-04, where the encapsulation tube had
been stored, and found it empty. This confirmed that the object was the

fuel encapsulation tube that had been located in the center CFA guide
tube of a grid cage assembly that was located in position AA-04.
According to licensee personnel, the grid cage was supplied with the
original core and consisted of all the assembled parts to form a fuel'

assembly without any fuel rods installed.

After the object was identified, the licensee took action to secure the
encapsulation tube temporarily to the reconstitution platform and evaluate the
condition for reportability. The licensee notified the NRC within one hour of
making the determination at 2:30 p.m. that the event was reportable. By 5:00
p.m., the licensee had implemented Administrative Procedure UNT-006-026,
" Event Review Team," Revision 0. This procedure required the appointment of a
multi-disciplinary team with a team leader to determine the root cause of the
event.

By 2:30 p.m. on February 19, 1994, refueling personnel had returned the
encapsulated tube to the center CEA guide tube of the grid cage assembly
located in position AA-04.

3.1.1.2 Assessment of Licensee's Operational Related Response

The inspectors assessed the licensee's performance related to this event,
including the initial identification effort and the team event review that was
performed to determine the root cause. In reviewing the sequence of events,
it was apparent that the refueling director could have been informed nearly an
hour earlier than he was informed by interrupting a meeting. This delay was
important in that it lengthened the time required to identify and safely store
the object attached to the SFHM.

The sequence of events as determined by the licensee indicated that it was
necessary to check with other parties to determine if the SFHM was being used
by other groups. Further review indicated that the control room staff was not
initially informed of the condition. The inspectors believed that the
necessity to check with other organizations about the condition or status of
refueling activities or equipment exhibited that there was a lack of
administrative control over refueling activities and equipment, inspectors
observed that procedures af fecting activities in the spent fuel pool did not
require peer review, supervisory review, or independent verification that
spent fuel and fuel handling equipment were safely secured and stored ''

following fuel handling activities. The inspectors also determined that there

. _ _ _ _ _
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were no physical barriers to equipment operation prior to the event. However,
after the event, the licensee did take interim action to lock out SFHM
electrical power and override capability. At the end of the inspection, the
licensee had not initiated the implementation of review or verification
requirements for ensuring that spent fuel and fuel handling equipment were
safely stored following fuel handling activities. The lack of administrative
control over the SFHM is a violation (382/9403-03) of Criterion V of Appendix
8 to 10 CFR 50, which states that activities affecting quality shall be
described by appropriate drawings, instructions, or procedures. There were no
procedural requirements in place providing for administrative control over
this equipment.

To gain insight into the licensee's event review and assessment process, the
inspectors reviewed Procedure UNT-006-026 and Procedure UNT-006-016, " Root
Cause Investigation and Analysis," Revision 3, which provided instructions for
the actual root cause analysis. Also reviewed was the licensee's final
investigative report that assigned a root cause to the event. Interviews were
also conducted with the event review team personnel.

Procedure UNT-006-026 was a general oversight procedure that addressed the
4

logistics of forming an investigation team. The procedure assigned event'

review responsibilities for team members, the team leader, and various
management positions. Additionally, the procedure specified report writing
guidelines, and dictated the administrative process for controlling review
team action. This procedure directed that a root cause investigation be
performed in accordance with Procedure UNT-006-016. The inspectors reviewed
Procedure UNT-006-016 and determined that this procedure was also general.
Traditional cause determination or problem solving methods such as barrier
analysis or change analysis were not invoked by the procedure. Team personnel
stated that a specific method had not been invoked for this event. The
procedure dealt more with administrative than with technical aspects of
problem solving,

According to licensee personnel interviewed, a log or journal of review team
activities was not kept. Questions posed by the team were not documented or
tracked, and sources of information or answers to queries could not always be
retrieved. The inspectors noted that the extensive charting normally
associsted with problem solving activities was not utilized during this
process. The majority of charting was done with a computer graphics program,
and served primarily to provide a graphic sequence of events that was included
as an attachment to the final report.

The licensee's final team report was issued on March 1, 1994, as Root Cause
Investigation 94-004 and included the Condition Report 94-123. The root cause
of the event was stated to be inadequate barriers in the form of
administrative and design controls to preclude unwanted operation of the SFHM.
As an interim measure, the licensee decided to lock out power and manual
override. Additionally, four additional corrective actions were proposed:

,
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Include appropriate hoist manipulations in the present training program:*

Add a caution to Procedure RF-005-002, " Refueling Equipment Operation,"*

Revision 3, to warn against lowering the hoist over the rack containing
the encapsulation tube;

Develop a hardware preventive means to prevent lifting the encapsulation*

tube with the fuel assembly grapple; and
|

Develop appropriate long-term controls for the SFHM.*

The first two proposed corrective actions were complete orior to the end of
| the inspection. The licensee had speculated that someone may have operated

the machine, which resulted in the unauthorized fuel movement, and was afraid ,

to come forward. Another possibility was that the grapple had inadvertently |
'

captured the encapsulation tube during authorized operation when'the hoist was
lowered and then raised over the grid cage, but the condition had gone
unnoticed. This could be explained by the normal load cell indication for the
hoist at about 300 pounds, while the encapsulated fuel rod weighed 5-6 pounds.
Because of the first possibility, the plant manager issued a memorandum to all
personnel who had been in the' fuel building during the period when the event
could have occurred. The memorandum stated that management was not concerned
with punishing anyone, but merely wanted to establish a time and resolve the
specifics of how the event occurrad. It was further stated that the Quality

Team (employee concerns program) would serve as a contact point and maintain
the confidentiality of anyone who could provide information concerning the
event. At the end of the inspection, no new information had been obtained.

3.1.1.3 Assessment of Licensee's Security Response
|

| The inspectors also reviewed and evaluated the initial and followup actions by
l the security organization in response to the event. The security shift

supervisor was notified of the event at approximately 2:40 p.m. by the
operations shift supervisor. The shift supervisor requested a card history of
all personnel entering the fuel handling building between 6:30 a.m., February
17, and 2:40 p.m. on February 18, 1994. The card history printout was
delivered to the control rcom about 2:55 p.m.. At that time, the security

shift supervisor asked what the nature of the investigation was and was
I briefed on the event. The security shift supervisor asked the shift

supervisor if he wanted the corporate investic,ator informed of the identified
condition. The shift supervisor indicated he was gathering facts and did not
want to involve an additional party at that time. The shift supervisor also

,

! informed the security shift supervisor that a one-hour reportable event was
being sent to the NRC according to plant and security procedures.
Approximately 3:20 p.m., the security shift supervisor notified the security
superintendent of the event.

About 3:55 p.m., the security shift supervisor and the security superintendent
reviewed the procedures for reporting of events and determined that an

|

|
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upgraded security alert level was required. All security personnel were
notified of the increased alert level. As a part of that increased alert
level, an immediate response to several specific alarm zones and locations was
also implemented.

At approximately 5:00 p.m., February 18, 1994, licensee management initiated
the formation of an event review team to determine the cause of the event. A

security investigator was assigned as a member of the team.

The review team used a copy of the same card history that was delivered to the
shift supervisor to begin their review of individuals that had entered the
fuel handling building. The card history listed 49 individuals who had
entered the fuel handling building during the specified time window. Because
of the large number of personnel and the time needed to interview so many
individuals, the security investigator prepared a list of screening questions
for the identified individuals to answer. Based on the screening results, it
was determined that 16 individuals would be interviewed immediately. The
screening process had selected these individuals on the bases of access times
to the fuel handling building, location of work in relation to the spent fuel
pool level where the SFHM is located, and other personnel entering the area
within the same' approximate time frame. Personnel were interviewed with the
hope they would identify an individual who had possibly operated the SFHM.
After the original 16 personnel were interviewed, an additional 16 were also
interviewed based upon newly developed information. None of the interviewed
individuals stated they had observed anything out of the ordinary while they
were in the area.

Security personnel alse. reviewed the alarm history for the fuel handling
building and determined there were three alarms from the entry door. All were
responded to as required, and no forced entry was identified. Security
computer personnel also used card histories to match the ingress and egress of
all personnel in the area to ensure no one tailgated in or out of the area.

At approximately 7:00 p.m., February 18, 1994, after discussions with the
event review team, security supervision directed the security force to return

.

to the normal security alert level.

The inspectors reviewed Procedures UNT-006-010, " Event Notification and
Reporting," Revision 11, and PS-010-104, " Security Reporting Requirements,"
Revision 10. The inspectors determined the licensee's notification and
reporting procedures had been implemented correctly. The inspectors also
reviewed the access controls for the fuel handling building in general, and
specifically, the spent fuel pool area on the 46 foot elevation level. Access
controls were being maintained according to the NRC-approved Physical Security
Pl an.

3.1.2 Conclusions

Throughout this event, involved licensee personnel demonstrated serious
concern for nuclear and personnel safety. The lack of an administrative

!

I
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procedure to prevent the unauthorized fuel movement event was a violation of
Criterion V to Appendix B of 10 CFR 50. The licensee's process for team
problem solving was not well structured and organized. Security response to
the event was timely and appropriate. Access controls into the fuel handling i

building had been maintained according to the NRC-approved Physical Security
Plan.

3.2 Failure of the RFM CEA Hoist<

3.2.1 Discussion

On March 9, 1994, about 5:00 p.m. while performing tasks related to the
preparation of testing of refueling equipment in the reactor refueling cavity,
the RFM CEA hoist box dropped unexpectedly and struck the FTS drive column.
An RFM vendor representative observing the task performance from the upender
pit was grazed on the wrist by the falling hoist box and suffered a slight
contusion. It was subsequently determined that the CEA hoist bearing retainer
plate had failed causing the hoist reel to free wheel and essentially drop the
hoist box.

3.2.1.1 Event Description and Licensee Initial Actions

Prior to the event on March 9, 1994, the RFM was energized for inspection and
camera installation on the CEA and fuel hoists. These tasks were to be
performed in accordance with the guidance contained in work control documents.
Both hoists were lowered and raised to accommodate the camera installation,
radiation surveys, and inspection tasks. There were known problems with the
RFM position encoder system. The encoder system is a binary digital system
that provides information to the RFM computer on the absolute positions of the
RFM bridge, trolley, and hoists. The position information enabled the
licensee to program the RFM computer to allow certain conditions or functions
in specific areas or with specific conditions. For example, the RFM bridge
and trolley could not be transitioned from over the reactor vessel to the
reactor cavity unless both hoists were fully rai. sed. Due to the encoder
system malfunction, it was necessary to actuate the hoist override and '

manually release the redundant hoist brake prior to raising the fuel and CEA
hoists. The override and manual brake release had to be re-performed after
movement was stopped before a new manipulation to raise the hoist was ,

attempted. Just prior to the component failure, the RFM operator requested :

and received the assistance of another individual to assist with the override
operation and manual releasing of the redundant hoist brake. The operator had i

the assisting individual operate the console while he manually released the ;

redundant brake. It was during the subsequent attempt to lower the hoist that 1

the failure occurred and the hoist box dropped and impacted the FTS drive |

column. Some time later, another loud noise was heard when the hoist grapple
impacted the FTS drive column. Personnel interviewed by the inspectors were
unsure of the elapsed time between the hoist box dropping and the hoist
grapple falling.

I
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3.2.1.2 Assess 2nt of Licensee Performance R31ated to The Event

After the grapple fell, power was secured to the RFM and all personnel
involved lef t the containinent. Personnel who had been involved were required
to provide statements of fact concerning everything they could remember about ;

the eveat. Within o short time, the licensee formed an event review team in
accordance with Procedure UNT-006-026. The appointed review team met late in
the evening of March 9,1994, and started their problem-solving activities.

Separate from the review team activities, and subsequent to a planning
meeting, a detailed inspection of the RFM and FTS was conducted on
March 10-11, 1994. This inspection was conducted by a representative of plant
engineering and a representative of the RFM vendor. The specific inspection
findings related to the event were as follows:

There was no damage to the CEA hoist box..

The aligner attached to the bottom of the hoist box was deformed by the.

impact, and would have to be restored or replaced prior to use.

The FTS drive column had a 3- by 7-inch indentation to a maximum depth.

of 1/4-inch. Design engineering and the RFM vendor collaborated to
confirm a system engineering evaluation that the identified defect would
not affect the operation of the FTS.

Ti.e hoist drive bearing retainer plate was found to be broken into two.

pieces. Both pieces, along with the two cylindrical pins, were inside
the CEA hoist drum enclosure. This arrangement of a bearing plate
positioning two pins provided engagement of the pinion drive hub to the
hoist drum hub. The failure of this retainer plate had effectively
disconnected the hoist drum from the drive train and its normal brake.
Therefore, when the operator placed the console hoist control to
" lower," the normal brake released (the redundant brake was already
released) and the hoist cable drum free-wheeled, allowing the CEA hoist
box to fall. When the operator heard the noise of the hoist box j
impacting the FTS drive column, he let gn of the control and the cable 1

drum stopped as the redundant and normal brakes were applied. Some time I
'later, the brake was released when the operator went to " lower" on the

hoist control, and the CEA grapple fell.

The licensee event review team evaluated the safety significance of this event
and determined that if the hoist box had fallen over the core, it would not |
have impacted the top of the fuel . The hoist box was designed with a
mechanical stop that would have stopped the box from extending far enough to
impact a fuel assembly. However, it was possible that the grapple would have
continued down. Since the 70 pound grapple would have weighed less in water
and the falling velocity would have been considerably slower, it is unlikely
that fuel damage would have resulted when the grapple impacted a fuel assembly
upper end fitting. The inspectors agreed with the licensee's inspection

i
I
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! findings and subsequent assessment of the safety concerns. However, the
inspectors were concerned that a potential existed for the identical failure
of the fuel hoist, under load conditions. To address this concern, design
drawings for the fuel hoist drive were obtained and studied. According to the
drawings, the fuel hoist wa: a gear box style with a load brake within the
gear box. There was a redundant brake, which was transmitted through a
separate input pinion to the gear box. The fuel hoist drum was keyed through
a drive shaft directly to the output drive pinion. Therefore, the identical

failure was not possible within the fuel hoist drive mechanism. Additionally,
the drive train was a sturdier design that did not employ the component which
had failed in the CEA hoist drive.

After completion of the joint vendor-licensee inspection, the hoist drive was
repaired by replacing the failed component (bearing retainer plate) and re-
installing the original cylindrical pins. The deformed hoist box aligner was
removed from the bottom of the hoist to the auxiliary building decontamination
facility. It was necessary to restore hoist raise capability in order to
position the hoist for the start of refueling activities, which were to be
accomplished using only the fuel hoist. The CEA hoist and grapple were raised
to the uppermost limit and disabled to prevent further use. The inspectors
received on March 18, 1994, a commitment from licensee management that the RFM
CEA hoist would not be used during RF06.

The inspectors reviewed the results of the root cause investigation conducted
by the event review team. The team report, RCI 94-05, which was not yet
approved, attributed the hoist drive failure to fatigue failure of the bearing
retainer plate. The report did not provide a basis for this determination.
In discussions wita licensee personnel, the inspectors determined that an
engineer with knowledge of metallurgy had made a preliminary assessment of
fatigue failure based on the appearance of the broken component failure
points. The inspectors observed that the two halves of the failed plate had
deformation in close proximity to the four failure points. However, it was |
not apparent whether the deformation occurred before or after the failure.
From discussions with licensee representatives, the inspectors formed the l

opinion that the failed component was not designed to be a load bearing or
load transmitting component.

According to the report, extensive corrective action would be implemented,
including laboratory analysis of the failed component and detailed review of
the hoist design. The inspectors determined that followup of the corrective
actions was needed before the hoist would be placed in service. Therefore, an
Inspection Followup Item was identified (382/9403-04) in which a review of the

|
licensee's final corrective action prior to placing the hoist back in service I

for refueling activities will be performed during a subsequent inspection. |

The inspectors asked how the licensee had gained assurance that the plate had
not failed by reaching a yield stress limit. More specifically, the
inspectors asked if the hoist limit switches had been checked and if the hoist
override history had been extracted from the RFM computer and analyzed. These
tasks had not been planned by the review team, nor were they done by the end
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of followup inspection activities. Licensee personnel did extract override
movement information from the RFM computer. In summary, the review team had
not asked questions that would lead to the elimination of overstressing the
component as a reason for failure. The inspectors determined that some team
members had not been relieved of primary duties to serve on the team. The

team leader was performing his own normally assigned outage function on
backshift in addition to the team leader duties.

From the followup on this and the other recent event related to fuel handling
(described in paragraph 3.1), it appeared that the team event review process
lacked structure. The inspectors believed that important questions were not
always asked and information was not tracked or verified. Reports did not
always provide bases for conclusions. In one case, team participation was a
collateral duty with no relief from normal responsibilities provided. It

appeared to the inspectors that the review team did little more than obtain
information related to the event, while the real problem solving was
accomplished during the management review process.

3.2.1.3 Resolution of Hoist Failure Impact on Refueling Sequence

Prior to the hoist failure, the licensee had developed a fuel shuffle plan
and verified that adequate shutdown margin would be ensured during fuel
shuf fle. This plan was designed to ensure that no more than two CEAs would be
out of the core for any configuration that occurred during the entire process,
and required the CEA hoist to be fully functional to obtain this safety goal.
When the RFM CEA hoist became non-functional, the licensee was forced to
develop a new plan that would maintain the required shutdown margin without
the use of the CEA hoist.

Consequently, the licensee decided to do a complete core off load and
changeout the CEAs in the spent fuel pool. The inspectors discussed the off
load process with licensee representatives from the RE&P group. The
inspectors agreed that intuition provided assurance that the required shutdown
margin could be maintained for any off load sequence, even if all rodded
assemblies were unloaded first. The intuition was provided by the knowledge
that the present core was more reactive when it was loaded during the previous j
outage. At that time, the analysis provided assurance that with all rods out,
the core would remain at least 5 percent shutdown with boron concentration at 1

1949 ppm. :

l

In any event, the inspectors requested licensee reactor engineering personnel !
to demonstrate that the new core could be loaded with an adequate shutdown i

margin for any core configuration. To obtain this assurance, site personnel
had to obtain assistance from the Entergy corporate engineering group in
Jackson, Mississippi.

In order to demonstrate an adequate shutdown for core reload, the licensee
analyzed the following bounded conditions for loaded Core 7:

|
1

I

|
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Joron Concentration at 2000 ppm.*

The Cycle 7 core model was modified by setting the exposure on once*

burned fuel to zero. Only peripheral assemblies had been exposed.

The center assembly was from a very early core and was completely.

expended.

Shutdown Bank "A" CEAs were completely withdrawn.*

With these conditions, the calculated value of K-effective decreased by
0.05 percent when the rodded center assembly was removed from the core and
replaced by a borated water column. This analysis confirmed that reactivity
of a 2000 ppm column of borated water was less than that of any rodded or
unrodded assembly. The rodded, but expended, center assembly had more
potential for positive reactivity addition than any assembly in the core.
Thus, by showing that final core reload condition met shutdown margin
requirements, all reload steps could be assessed by the licensee's
calculational model (i.e., the PDQ-7 code) for the calculations. The PDQ-7
code was able to address variance of the boron concentration, temperature,
fuel enrichment, and exposure for 256 cross-sectional cells within each
assembly. The code also addressed variances in assemblies such as, rodded or
unrodded, and location. Therefore, based on these calculations and the
conservative conditions assumed, the inspectors were confident that the
minimum required shutdown margin would be maintained during the reload of
Core 7.

3.2.2 Conclusions

The licensee's initial response to the failure of the CEA hoist and the effort
to identify the failed component was good. The problem solving effort
exhibited by the event review team was not well structured. Important
questions regarding the failure were not asked, and the team appeared to do
little more than gather information. The inspectors perceived that any |

failure analysis exhibited in the report was actually performed during the
extensive management review process. The licensee's management committed not '

use the CEA hoist during the current refueling outage. The licensee's effort
to design a new fuel movement plan and assess the shutdown margin of the new
core configuration was acceptable.

1

|

|
-. ., .-



- - _ _ _ _ _ _ _ _ _ _ _ _ - _ _--

..

-a

ATTACHMENT 1

1 PERSONS CONTACTED

1.1 Entergy Personnel
>

C. Alday, Reactor Engineer
* R. Azzarello, Director, Design Engineering

B. Baptist, Superintendent, Material Management*

R. Bennett, Quality Assurance Inspection Supervisor
*#R. Burski, Director, Nuclear Safety

J. Comeaux, Human Performance Evaluation System Coordinator
G. Dolese, Chemistry Engineer

*#M. Ferri, Director, Plant Modifications and Construction
*#T. Gaudet, Operations Licensing Supervisor
* P. Gropp, Supervisor, System Engineering, Mechanical

A. Haase, Plant Security Superintendent
M. Hinton, Receipt Inspector

* J. Holman, Safety and En3ineering Analysis Manager
J. Houghtaling, Techrical Services Manager*

#J. Howard, Procurement / Programs Engineering Manager
K. Iyngar, Fuel Fabrication Coordinator
J. Johnston, Senior Staff Engineer, Operational Events

*#L. Laughlin, licensing Manager
* R. LeBlanc, Licensing Supervisor
*#A. Lockhart, Quality Assurance Manager
#B. Loetzerich, Licensing Engineer

* P. Melancon, Supervisor, Reactor Engineering and Performance
L. Murphy, Receipt Inspector

* J. O'Hearn, Training Manager
* R. O'Quinn, Senior Lead System Engineer, Mechanical
* D. Packer, General Manager, Plant Operations

W. Pendergrass, Shift Supervisor, Licensing
R. Pollock, Quality Assurance Audit / Assessment Supervisor

* R. Prados, Senior Licensing Engineer
#P. Prasankumuar, Acting Director, Design Engineering
E. Ritzmann, Quality Control Inspector
C. Schmaltz, Warehouse Supervisor

* H. Schrum, Refueling Director
D. Shipman, Manager, Planning and Scheduling

* S. Sims, Office Supervisor, General Support
#R. Starkey, Manager, Operations arnt Maintenance
A. Vest, Operations Instructor

* D. Vinci, Operations Superintendent
R. Wilkins, Supervisor, Fuel Fabrication

1.2 NRC Personnel

*#E. Ford, Senior Resident inspector
#H. Gray, Chief, Non-Destructive Examination Mobile Laboratory
#R. Harris, Technician, Non-Destructive Examination Mobile Laboratory
#J. Mitchell, Acting Deputy Director, Division of Reactor Safety
#M. Mingus, Technician, Non-Destructive Examination Mobile Laboratory
#D. Payne, Technician, Non-Destructive Examination Mobile Laboratory
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#P. Peterson, Technician, Non-Destruction Examination Mobile Laboratory ,

#D. Powers, Chief, Maintenance Branch, Division of Reactor Safety

In addition to the personnel listed above, the inspectors contacted other
personnel during this inspection period.

|
* Denotes personnel that attended the exit meeting on March 25, 1994. 1

# Denotes personnel that attended the supplemental exit meeting on April 7,
1994.

1

2 EXIT MEETING

An exit meeting was conducted on March 25, 1994, and a supplemental exit
meeting was conducted on April 7, 1994, during which the inspectors summarized
the scope and findings of this inspection. The licensee did not express a
position on the inspection findings documented in this inspection report. The |
inspectors acknowledged that during the inspection, the licensee had provided
certain information that was considered proprietary. The proprietary
information was returned to the licensee at the conclusion of this inspection. .

,
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ATTACHMENT 2

Ij DOCUMENTATION REVIEWED

PROCEDURES

i
RF-001-001, " Refueling Administration," Revision 4

RF-001-002, " Foreign Material Exclusion for Refueling Activities," Revision 2 |
,

RF-002-001, " Fuel Receipt," Revision 5
,

RF-005-001, " Fuel Movement," Revision 5 ;'

RF-005-002, " Refueling Equipment Operation," Revision 2 .

l

SQAP-18.07, " Performance of Fuel Vendor Audits," Revision 0

SQAP-18.04, " Audits of Safety-Related Suppliers," Revision 0

SQAP-01.02, " Qualification, Training, and Certification of Audit Process,"
Revision 0

| SQAP-07.02, " Safety-Related Supplier Qualification / Maintenance of
; Qualification," Revision 0

! PLG-009-014, " Conduct of Planned Outages," Revision 0

PLG-009-005, " Outage Planning and Controls," Revision 3

UNT-005-005, " Working Hour Policy for Nuclear Safety-Related Work,"
Revision 4

UNT-007-006, " Housekeeping," Revision 6 1

l

UNT-008-030, " Control and Accountability of Special Nuclear Material,"
Revision 9

0AP-016, " Inspector Qualification / Certification," Revision 9

PE-003-018, " Fuel Handling Building Crane Interlock Test", Revision 5
|ME-004-571, " Fuel Transfer System," Revision 5

ME-004-573, " Spent fuel Handling Machine," Revision 7

ME-004-574, "New Fuel Elevator," Revision 7

ME-004-575, " Dual Masted Refueling Machine," Revision 6

MI-005-703, " Transfer Machine Load Cell Loop Calibration (FHS10004),"
Revision 4

,
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MI-005-700, " Spent Fuel Handling Machine Load Cell Loop Calibration
(FHSIW0001)," Revision 2

OP-010-001, " General Plant Operations," Revision 15

OP-903-073, " Refueling Machine Operability Check," Revision 7

OP-903-099, " Spent Fuel Handling Machine Operability," Revision 5

OTHER DOCUMENTS

0A Audits

SA-92-007.1, " Procurement," 4/2/93

SA-92-007.1, " Procurement," 8/30/91 through 11/5/91

UA-93-001.1, " Environmental Quali fication Program," 9/23/93

Work Authorizations (WAl

WA 01071048

WA 99003383

WA 01046974

WA 01146568

WA 01099370

WA 01048198

WA 01120281

WA 01118982

WA 01071049

WA 01046817

WA 01108377

WA 01119006

WA 01119007

WA 01119907
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Design Change Packages (DCP) ;

DCP-3280

DCP-3383

DCP-3363

Preventive Maintenance (PM) Work Tasks

020740

01117175

01118217

01117180

015297

01117176

01119145

020781

01117177

01119146

020851

01117178

01117174

Letters, Records _t and Memoranda

ABB Letter L-94-002, " Elevated Fuel Rod in Waterford 3 Assembly LAJ018,"
January 25, 1994

Entergy Memorandum W3F4-94-0224, "Waterford 3 SES Quality Assurance Process
Survey QS-94-006, ' Nuclear Fuel Receipt'," February 16, 1994

Draft Audit, " Inspections," January 11 through February 8, 1994

RF-002-001, " Fuel Receipt," Inspection Results from January 19 through
February 4, 1994

1
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Entergy Letter CEX0-93/00591, " Engineering Assessment of ABB Fuel Fabrication
Facility at Hematite, MO," October 29, 1994

Entergy Memorandum CIN-93/00561, "ABB Combustion Engineering Nuclear Fuel -
Annual Evaluation," October 1,1993

Contract No. GAC-00393, " Subcontract Between General Atomic Company and
Combustion Engineering, Inc.," May 12, 1975

LP&L letter LS.00602.KS, " Designation of Agent for Agreement No. N10307,
June 22, 1990

Waterford 3 - SES Sixth Refueling Outage Manual, January 30, 1994

Entergy Memorandum W3F4-93-0156, Condition Report CR-93-044, June 11, 1993

ABB Letter E-94-003, "Entergy Operations Corrective Action Request 93-109,"
February 15, 1994

; ABB Letter E-94-005, "ABB CE Response to Observation Identified During
'

Surveillance / Audit #F93-12," February 15, 1994

Entergy Memorandum CIN-93/00605, " Quality Plan for Coverage of WSES-3 Batch J
(Cycle 7), and ANO-2, Batch N (Cycle 11) Reload Nuclear Fuel Fabrication at
ABB Combustion Engineering, Inc. (ABB-CE)," October 7, 1993

Entergy Letter CEX0-93/00640, " Arkansas Nuclear One - Unit 2, Batch N (Cycle
11) and Waterford-3, Batch J (Cycle 7) Reload Fuel Surveillance Audit, Audit
#F93-12," November 23, 1993

Entergy Letter CEX0-93/00676, " Arkansas Nuclear One - Unit 2 and Waterford-3
Nuclear Fuel Quality Assurance Surveillance Audit at ABB-CE Hematite for
Reload Fuel Batch N (Cycle 11) and Batch J (Cycle 7), Respectively,
Surveillance Audit #F93-13," December 13, 1993

Entergy Letter CEX0-94/00025, " Arkansas Nuclear One - Unit 2, Batch N (Cycle
11) and Waterford-3, Batch J (Cycle 7) Reload Fuel Surveillance Audit, Audit
#F93-14," January 7, 1993

Entergy Letter CEX0-94/00029, " Arkansas Nuclear One - Unit 2 and Waterford 3
Nuclear Fuel Quality Assurance Surveillance Audit at ABB-CE Hematite for
Reload Fuel Batch N (Cycle 11) and Batch J (Cycle 7), Respectively,
Surveillance Audit #F93-15," January 13, 1993

Refuel 6 Summary Schedule, not dated

Refuel 6 Critical and Near Critical Activities Chart, not dated

Attendance Records for Fuel Receipt Training Seminar, Class No. L593-106-00,
January 4 through 18, 1993
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Attendance Records for Special Nuclear Fuel Receiving Inspections Sec.ir.ar,
Class No. WG00.012.00, November 5, 1993

Entergy Memorandum W3F594-0005, " Outage Risk Assessment Team Review of
Frozen RF06 Schedule," February 3, 1994

ABB Letter D-93-027, " Summary of Palo Verde-1 Fuel Inspection Activities at
End-of-Cycle 4," January 12, 1994

Waterford Cycle - 7 Fuel Mechanical Design Review, February 3, 1994

ABB Letter D-94-001, " Summary Report on ABB CEN0 Fuel Failures From 1984 |
Through August, 1993," January 11, 1994

Waterford 3 Reload Process Flow Chart, November, 1993
!

Entergy Memorandum CEX0-93/00533, "Information Exchange Meeting Between ABB-CE
and Entergy Operations on September 9-10, 1993," October 6, 1993

ABB Letter L-93-043, "Waterford 3 Cycle 6 Emerging Issue," November 19, 1993

Entergy Operations, Inc. Qualified Suppliers List, Revision 1

Enteryy Memorandum W305-94-0101, " Nuclear Fuel Delivery Support," January 7,
,
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