APFENDIX P
.S, NUCLEAR REGULATORY COMMISSION
REGION IV

NRC Inspection Report: 50-458/91-1% Operating License: NFF-47
Docker: 50-458
Licensee: Gulf States Utilities (GJU)
Fact1ity Name: River Bend Station (RBS)
Inspection At: RBS, St, Francisville, Louisiana
Inspection Conducted: June 2-7, 1991

Inspector: Dr. Dale A. Powers, Senior Reactor Inspector, Test Proarams
Section, Division of Reactor Safety
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Inspection Summary

Inspection conducted June 3-7, 1901 (Report £0-458/91-15)

Areas Irspected: FRoutine, announced inspection of the licensee's partial
disassembly and post-irradiation examination of two fuel burdles, which
contained failed fuel rods.

Results: The General Electric Co. procedures that were used in the fuel exa-
mination activities providec, in general, reasonable guidance with appropriate
quality control hold points and safety precautions, The Generai Electric Co.
fuel inspection team exhibited clear understandings of their responsibilities,
the safety significance of their work, and their required actions in the event
of a fuel handling accident. As a team, they were well experienced in their
duties and performed them in a safe manner.

The 1icensee had arranged necessary equipment in such & manner to permit
personnel who were not working with the contaminated equipment to stand near
and observe zctivities without dressing out into enti-contamination clothing.
hNoteworthy, was that the licensee had placed a television menitor, which was
connected to the undervater periscope, outside the contaminated zore for
interested parties to view the examination results as they unfolded., Prior to
commencing fuel examination activities, the licensee held a briefing with those
personrel who would be working in the area. Throughout the fuel handiing and
examiration process, radiaticn protection personnel were actively engaged in
following activities and conducting are2 and equipment surveys.
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DETAILS

1. PERSONS CONTACTED

Guif States Utilities

*G. S. Young, Supervisor, Reactor Engineering

*0. N, Lorfing, Supervisor, Nuclear Licensing
*P. D. Graham, Plant Manager

"f. E. Suhrke, General Manager, tnginaering and Administration
*W. L. Curran, Site Representative, Cajun Electric

*E. B. Weinfurter, Serior System Engineer
*J, C. Maher, Licensing Engineer

M. L. Hittenburg. Nuclear Fuels Engineer

k. G. Redmond, Senior Cuality Assurance Engineer

0. D. Castleberry, Senior Quality Assurance Engineer

*J). E. Booker, Manager, Nuclear Industry Relations
*W. 5. Day, Analyst, Cajun Electric

*E. M, Cargill, Director, Padiological Programs

*S, V. Desai, Senior Enoineer, Internal Safety Evaluation Group
*J, P. Schippert, Assistant Plant Manager, Operations, Radwaste, & Chemistry
*G. A, Bysfield, Assistant Plant Manager, Systems Engineering
*S. C. Hagge, Senior System Engireer

*[D, R, Derbonne, Assistant Plant Manacer, Maintenance

*W. J. Fountain, Senicr Cuality Assurance Engineer
*C., R, Kimmell, Director, Quality Assurance

*0. E. Thomas, Director, Administration Services

. E. Venable, Operations Superviscor

Gereral Electric Co.

C. M. Berry, Supervisor, Fuel Inspection Team
*F. k. Stoner, Acting Service Manager

KRC

*E, Ford, {enior Resident Inspector
*R, Stewart, Reactor Inspector

During the inspection, the inspector alto contacted other licensee personrel.
*Penotes those attending the exit meeting on June 7, 1991,

2. FOLLOWUP Ok PREVIOUS INSPECTION FINDINGS (92701)

As discussed in NPC Inspection Report 50-458/91-02, minor discrepancies were
identified in the Fiver Bend Station (RBS) Cycle 4 Management Report. In
response to the discovery of these discrepancies, the licensee conmitted in the
NRC exit meeting to conduct an aucdit of the General Electric Co. (GE] work
activities irvolved in preparation of the Cycle 4 Management Feport.



e

During this inspection, the inspector discussed with quality assurance (CA)
personnel the results of the Gulf States Utilities (GSU) auait, There were twe
findings resulting from the éudit, These findings involved (1) engineering
changes to the Cycle 4 Management Report that were contrary to the GE procedures
and ?2) failure to include procecurally designated infcrmation into the Cycle 4
Management Report, In addition, GSU determined that the GE transmittal letters
for cycle management reports should provide more specificity in describing the
status of attachments.

It appeared to the inspector that the 'icensee had fulfilled its commitment, anc
was working properly to resolve the identified discrepancies. This issue is
concidered closed.,

3. PREPARATION FOR REFUELING (60705)

3.1 CPackground

The purpose of this inspection wés to witness the partial cisassembly and
post-irradiation examination (PIE’ of Fuel Bundles LYH7€0 and LYHB84% and the
potential reconstitution of one of the bundles for potential reuse. The
Attachment to this inspection report is a tabulation of related documents
reviewed by the inspector duriro the inspection. When a document number is
cited below, it will be the number assigned in the Attachment,

During Cycle 2 operation, the licensee observed evidence (1.e., elevated
off-gas zctivity) of fuel clacding failure. Subsequently, the licensee
established a fuel integrity committee, which periodically met, planned
strategic control rod movements to locate the bundles that contained the failed
fuel rods, and reviewed operational data. The analyses of primary coolant
system samplina, power maneuvering, 2nd fuel manufacturing records lea the
licersee to suspect that the fuel failure mechanism was 1ikely attributable tc
incipient defects in the barrier claddin?. Fresumably, these manufacturire
defects had nut been detectec by the fuel vendor's QA non-destructive
examinaticn (NDE' process. This expectation of a non-generic failure mechanism
comports with the historical performance (e.g., Document 1) of the GE
barrier-type of fuel, which has served as durable fuel that is no loncer under
pellet cladding interim operating recommendations limitations as were the
earlier design of GE fuels.

During the third refueling cutage, the licensee vacuum sippec €€ fuel buncles
and determined that 2 bundles contained failed fuel rods. The subject fuel
bundles were identified as LYH760 and LYHB45, These fuel bundles had been
loaded into the RBS core during the first refueling, &nd as such were
desigrated by the licensee as Feload 1 Fuei. The calculated accrued exposure:
at the time of indicated clacding breach were 19,350 and 21,00C MWD/MTU,
respectively. The results of NRC's inspection of severai of the licersee's
activities associeted with the occurrence of failed fuel were given in
Document 2.



3.2 Fuel Surveillance Fequirements

In regard to the licensee's fuel surveillance program, the NRC staff accepted
the position (Document 3) that a PIE program for RBS could be provided by GE.
Later, the NPC staff safety evaluation report (SER) (Document 4) on GESSAR 11
accepted the ,osition that GE would provide routine PIE for their fuel,
Moreover, the NRC SER stated that surveillance beyond the routine surveillerce
might be required in the event of & fuel problein. Consecuently, in response to
the RBS fuel failures, GE developed a plan (Document §) for conducting an
inspection, identifying the failed fuel rods and the most probable cause of
failure, and performing the reconstitution of one of the bundies. The plan
sets forth the understandings of the responsibilities and services to be
assumed by GE and GSU. The plan further states that GE will provide a
presentation or written report to GSU that summarizes and interprets the data
and observations made during the PIE.

3.3 (Cycle 5 Fuel Integrity

During this inspection, the licensee's representative stated that there had not
been any confirmed indication of fuel failure during Cycle 4 operation. The
inspector reviewed the minutes (Document 6) of the May 22, 1991, meeting of the
Fuel Integrity Monitoring Committee. The committee had found that the off-?as
pretreatment activity, which is used as the primary indicator of failed fuel,
had been trending up during Cycle 4 cperation, This increzeing trena had,
however, beer in accordance with a somewhat erratic, but generally increasing
off-gas system flow rate. The reason for the errztic system flow was currently
under investigation by the licensee, and may be a result of air in-leakace.
From secondary ingicators of fuel failure (i.e., xenon, neptunium, krypten, and
strontium activities and activity ratios), there was apparently ro indicatior
of fuel feirlures present in the Cycle 4 core.

5.4 Quality Fssurance ancd Work Controls

The licensee had specified the fuel hardling and examinatior activities in a
maintenance work order (MWO) (Document 7). The MWO stated that the work was to
be performed under GSU's fuel handling procedures and GE procedures (submitted
in Document 8). The GE procedures were ccntrolled under the GSU vendor
techrical information (VTI) system. Documents 9 anc 10 were the GSU fuel
handling procedures referenced by the MWO for use of the fuel preparation
machine and the fuel handling platform. The MWO indicated that the secondary
containment Technical Specification (7S) would be in effect when fuel was being
moved or in the fuel preparation machine., The inspector reviewed with the
licensee the QA controls placed on the GE fuel inspection services.
Proorammatically, GSU had endorsed, via the Updated Safety Analysis Report
(Document 11) and the respective QA directives and instructions, the GF QA
controls for fuel examiration and reconstitution activities.

The GE procedures that were available for the inspection team activities are
given in Documents i2 through 17. Document il describes the unpacking,
inspection, an¢ repacking of GE equipment shipped to RBS. ODocument 12



describes the removal ana reinstallation of a channel on ay irradiated fuel
bundle, Document 14 describes the method ana sequence of tasks for the visual
examination of irradiated fuel bundle components. ODocument 15 describes the
method for the removal and reinstallation of an irradiated fuel bundle upper

tie plate and individual fuel rods. Cocument 1€ describes the method to be

used for the accountability of a fuel rod remor a from a fuel bundle. Docu-
ment 17 describes the NDE (i.e., eddy current and ultrasonic technigues) used to
assess the integrity of irradiatec fuel cladd¢ine., The inspector reviewed the
documents and, in general, found them to provide reasonable guidance with
appropriate ovality control (QC) hold points ana safety precautions.

The GE fuel inspection team ccnsisted of four individvals and a supervisor.
Throughout the course of the intpection, the inspector interfaced with and
interviewed the contractor personnel. The contractor personnel exhibited clear
understandings of their responsibilities, the safety significance of their
work, anag their recuired acticrns i1n the event of a fuel handling accident, As
a team, the contractor perscnnel were well experienced in their cuties and
performed them in a safe manner.

The licensee's fuel inspection activities were conducted in the fuel handling
“loor room of the fuel building. The fuel preparation machine and underwater
1ighting had been mounted on one wall of the spent fuel pool. The licensee had
arranged recessary equipment in such a manner to permit personnel who were not
working with the contaminated equipment to stand near and observe activities
without dressing out into anti-contamination clothing. Noteworthy, was that
the licensee had placed a television monitor, which was connected to the
underwater periscope, outside the contaminated zone for interested parties to
view the examination results as they unfoldec.

The examinatior activities were under the coordination of a senior system
engineer from reactor engineering. Occasionally present during the movement of
irradiated fuel was the shift supervisor. The inspector noted that
CC-Operations also clesely observed the fuel handling and examination
activities. Prior to moving the two subject fuel bundles from the spent fuel
pool, the licensee held a briefing with those personnel who would be working in
the area. During the meeting, racdiation protection personnel briefed the crew
members on necessary precautions, such as maintaining the TS required £ feet 2
inch water level above the top of the sctive fuel and their response to local
rediation monitor alarms, which were set to alarm at 20 mR/h. Throughout the
fuel handling and examination process, radiation protection perscnnel were
actively engaged in following activities and conducting aree and equipment
surveys. In regard to communirations, the licensee maintained frequent centact
with the control room staff in orcer to brief operations cr significant
ectivities that were about to occur.

Prior to moving fuel, the licensee also stationed a security officer just
inside the room in order to ersure that all personnel working on the fuel
handling floor had read the applicable fuel handling ebnormal operating
procedure (AOP) (Document 18). Entering personnel were alsc required, for
housekeeping purposes, to 1ist cn a form all items carried cnto the floor.
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The licensee determined that STP-000-0103 had not been nerformed within the
previous 24 hours prior to moving the irradiated fuel bundle because:

(1) the event-based TS requirement had been overlooked in the fuel movement
preparation, and (2) the fuel handiing and fuel movement procedures (1.e.,
Documents @ and 10) ¢id not caution the user to conduct the s irveillance. The
licensee's representative stated that this particular instance was the first
occasion when irradicted fue! had been handled while the plant was not in a
refueling outage. The licensee's representative 2lso indicated that the
radiological hazards associated with dameging the subject fuel bundle were low.
This was because the bundle had been discharged frum the core several monthe
ago, and that its fission gas inventory would have significantly decayed. The
inspector incuired and learned from the 1icensee that a radiclogical assessment
of accident dese levels in the fuel handling floor room had not been conducted
to determine the safety significance of such 2 fuel handling accident with the
subject fuel bundle. The licensee's representative stated that GSU considered
that a nonreportetle, procedural violation had occurred, but did not believe
that a TS violation cccurred. This belief resulted from the observation that
the 7S 3.6.5.1 1imiting condition for operation was being met during the time
of irr.diated fuel movement.

“he turveillance requirements of TS 4.6,5.1, for Modes 1, 2, and 2 operation,
address the same surveillance requirements as T2 4.6.£.2. The surveillance
frequencies specified in 7S5 4,6.5.1 are different from those in 7S 4.6.5.C 1in
that hatches, doors, and penetrations are to be monitored on a less frequent
basis of every 1 days. Another diffcrence between the TS surveillance require-
ments is that the fuel building pressure acceptance criterion in TS 4.6.5.1 is
less restrictive than that of TS 4.€.5.2. The licensee's representativé stated,
however, that fuel building integrity could be extrapolated from the fact that
fuel building pressure was being maintained at a vacuum greater than efther TS
requirement and that such pressure was monitored within &4 hours of irradiatea
fuel movement. The licensee's (eduction of fuel building integrity mey te cor-
rect; however, the feilure to execute Procedure STP-000-0103 surveillance require-
ments within 24 hours prior to the handling of irradiated fuel is an apparent
violation of TS 4.6.5.2 (50-458/9115-01).

The fuel examination process resumed on June €. In examining the two fuel
bundles, the licensee did not use the channel go/no-go gauge; however, from
observation of the bundles through binoculars and the periscope, the channeis
did not exhibit any cbvious bow, twist, or other distortion. The channels
appeared tco have normal discoleration. There were no components observed
missing from either ¢f the two bundles. A1l spacer grids appeared to be
properly aligred and located at the proper elevations. There aiso was no
evidence of excessive rod bowing, general roc¢ swelling, our excessive rod
clongation. Fuel rods were seen to be covered with a red crud between the
lower elevation of the transition from natural-to-enriched uranium and the
upper eievation of the plenum.

fundle LYHEAS, which was the first btundle placed in the fuel preparation
machine, was observed to reiease bubbles &s it was being lowered curing the
channel removal process. The bubbles apparentiy came from Rod El: &
peripheral, non-aecolinia bearing, non-tie roa., An axial examination of Roa El



revealed that it was cracked at three elevations. Ore area of the cracks was
located just above the lower elevation of transition from natural-to enrichec
uranfum, In the vicinity of this crack site, there was a small degree of
localize) red swelling, The cladding was perforated at this crack locetion,
and the failure opening appeared to resemble 2 splinter. There appeared to be
evidence of a small amount of steam cleaning above the elevation of the
perforation. The other twe cracks, which were at higher elevations did not
necessarily appear to be through-wall cracks and did not have any visible
sweiling or steam cleaning associfated with them. In order to further assess
the danage to rod E1, the upper tie plete was removed, and Rod [1 was rotated
by 180 degrees. Upon rotating Rod El, it was observed that ancther crack
collocated at the elevation corresponding to the crack at the highest elevation
(1.e., about 138 inches) cn the other side of the red became evident. In view
of the extent of the cracking and the previously observed apparent ‘eening of
the upper portion of the rod when the upper tie plate was removed, the licensee
cecided to discontinue handling the damaged rod. Subsequently the upper tie
plate and channe) were replaced, and the bundle was placed back into a spent
fuel storage rack,

The examination of Bundle LYH760 revealed that Rod [1 had a long axial split.
Ped DI 1s a peripheral, non-gcadolinia, non-tie rod. The split was located
between two mid-level spaccr grids, and was approximately 10 inches in length.
The crack opening was at maximum about cre-sixteenth to one-eicht of an inch.

A large area of steam cleaning was noticeable above the crack location, and
there appeared to be some yellow steaining in the steam-cleaned area that was
presumably cue to fuel r 'let washout. No other obvious cracking was evident
on Rod D1. Because of the extent of the damage to Fod D1, the licensee decided
not to remove the upper “ie¢ plate or further examine the bundle. Subsequently,
the fuel bundle was rechanneled end returned tc its storage location in the
spert fuel poci.

The inspector believea that the liceisee took prudent action in deciding to
diccontinue the examiration of the two failed fuel rods. Further handlirg was
ocuestionable, inasmuch as a safety evaluation had not been performed to assess
the machanical strength residing in the cladding walls and their ability to
withstard the lnading and bending forces during the extraction process.

From the exeminatiors, the licensee determined that at least one rod in each
fuel bundle had failed. PMeither fuel rod was frum the same claccing lot.
Cracks, localized rod swelling, and obvious perforations on each failed rod
were found not tu coincide with end-plug welds or spacer grid locatiens. There
was no evidence cf fretting or foreign debris in the bundles. The feiled rocs
exhibited nn noticeable evidence of pellet-cladding mechanical interference or
excessive oxidation. The damace appeared not to be atypical to that seen in
other reactor ccres,

The fuel failure mechanism(s) 1s currently unknown, although the video tapes
and photocraphs taken may afford GE the ability to rule out scne failure
mechanisme and reascnably speculate on others. The licensee has tentatively
concluded from the examination process that the failures ¢re most likely
attributable to incipient defects not 1dentified during the manufacturing NDE



process., The licensee has been informea by GE that other cladding
manufacturing cefects have resulted in cladding failures in other reactor
cores, and that these failures have primerily cccurred in the second cycle of
exposure (as were the failures that occurred in the RBS core). Therefore, the
licensee expects that the remaining Relcad 1 Fuel resicing in the RES core will
not experience failure,

3.€ Fire Barrier Door

On the mornin? of June €, the inspector noted that a fire door was tied open to
apparently aliow a power cable te pass through into the fuel handling floor
room, The inspector questioned the licensee's representative on the fire watch
controls placed on the door, which was labeled FB 113-06. In discussion with
the control room staff, the licensee's representative learned that the door was
not a fire barrier door, and had been impropecly posted with a sign stating
"Fire Door/Keep Closed/Insure Door Latches." The licensee also determined that
the subject door, although mis-posted, had been placed on the control room Fire
Watch Location Log on June 5 prior to being tied open. Later on June €, the
Larrier pesting was removed from the subject door.

Cre violarior and no devietions were identified in the review of this pregram
area,

4, EXIT MEETING

On June 7, 1991, the inspector met with members of the licensee's orcanization
denoted in paragraph i, and summarized the scope and firdings of this
inspection.

The licensee identified ¢s GE proprietary the inspection plén and the
oprocedures used by GE ccrtractor personnel in the performance of the fue!l
inspection and reconstitution activities. Curing the inspection, the inspector
participated in two telephone calls with GE personnel from fan Jose. The
purpose of those telephone conferences was to establish what specific
information in the subject documents were considered to be proprietary by GE.
This was neces.cary inasmuch as there were no non-proprietary versions of the
subject documents. None of the information from the sublect . cuments that is
described in this inspectioun report contains proprietary irformetion.
Cbservatiors cf the incurred fuel damage made by the inspector during the
inspectior are not considered proprietary.






18.

19,

2l.
22,
£3.

GgglProcedure AOP-0027, Pevision 7, "Fuel Handling Mishaps," February 15,
1

GSU Procedure STP-000-C103, “"Irradiated Fuel Handling in Fuel Builning,"
Revisicn ¢, February 13, 1980

GSU Condition Report No. 91-0254, cated June 4, 1991
GSU TCN 91-0&411, “"Use of Fue)l Preparation Machines," June 5, 1891
GSU TCN 91-0412, "Fuel Handling Platform Cperation," June 5, 1991

GSU TCN 91-0412, "Special Nuclear Material (SNM) Movement Control and
Accounting,"” June 5, 1991
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River Bend Stat.on Technical Specification 3,6.9.2 states that

N
w-—l—-——-- —— <ol
‘ secondary containment integrity~-fuel building shall be
Pt maintained. ‘
" River Bend Statiocn Technical Specification 4.6.5.2 requires that
‘ . secCoONndary containment integrity-fuel building shall be
e d@MONStrated within 24 hours prior to the handling of irradiated -
' fuel in the fuel builging. IR
§ P S|
p——r—— Gulf States Utilities Surveillance Test Procedure 000-0103,
bee . "lrradiated Fuei Handling in Fuel Building,” is the governing -——
| procedure that implements the Technical Specification 4,6.95.2
[ surveillance reguirements,
i e——
i) Contrary to the above, on June 4, 1991, the licensee discovered
2 4 that 1t had handled irradiated fuel bundle LYHMBAD without first
) B
f~—r— gemonstrating secondary ceontainment integrity-fueit buiiding by
L2, . performing Procadure ETP-000-0103 within the prior 24 hours. e s
¢
[ This is a Severity Level IV violation., (Supplement [ (S0~
peseeeee 498 /9115-01) Ty
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