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On. September 3, 1988 at 1103, an Unusual Event was declared when a fuel 
bundle was observed to be hanging from the bottom of the upper guide 
structure (UGS), The UGS was being removed per routine refueling 
practices. The fuel bundle was visually observed, by the vendor 
personnel supporting refueling, when the bottom of the UGS was 
approximately 15 inches above the reactor vessel flange. After several 
restraining devices were installed, the fuel bundle was separated from 
the UGS and set in a restrained configuration atop the core. The UGS 
was then removed and set in its standard reactor cavity location. On 
September 7, 1988 at 1904, the fuel bundle was removed from the reactor 
vessel and placed into the fuel transfer carriage. Subsequently, the 
Plant secured from the Unusual Event. 

The cause of fuel bundle K-28 being extracted from the reactor core when 
the UGS was removed has been attributed to the bundle adhering to the 
UGS bundle guide pins. A gauge attained from the fuel vendor was 
utilized to verify tie plate locating hole center to center spacing and 
inner diameter bore. No significant· deviations were noted. Inspection 
of the UGS guide pins indicated no bending had occurred, nor was any 
physical damage induced. The root cause for the fuel bundle adharirig to 
the UGS during removal is indeterminate. No unplanned radiation 
exposures or abnormal radioactive releases occurred during this event. 

LER 88015-l-LI02 

8812140047 881209 
PDR. ADOC~ 05000255 
S Pf\IU 



·., 

NRC For"' 3MA 
19-831 LICENSEE EVENT REPORT ILEA) TEXT CONTINUATION 

u.a. NUCLEAll llEOULATORY COMMllBl!llOO 

APPROVED OMB "10. 3150-<l104 

EXPIRES: 8/31185 

FACILIT'I NAMI 11 I DOCKET NUMHll 121 ~AOl 131 

PALISADES NUCLEA:H-PLANT 0 1 s I 0 I 0 I 0 I 21 5 15 81 8 - 011 I 5 - 0 I 1 012 OF 0 rT 
TEXT l/f ,_. _.. i8 ,..,,.,._, - - NltC Fann lllM'•l 1171 

Description 

On September 3, 1988 at 1103, an Unusual Event was declared when a fuel 
bundle was observed to be hanging from the bottom of the upper guide 
structure (UGS). The UGS was being removed per routine refueling 
practices. The fuel bundle was visually observed, by the vendor 
personnel supporting refueling activities, when the bottom of the UGS was 
approximately 15 inches above the reactor vessel flange. After several 
restraining devices were installed, the fuel.bundle was separated from 
the UGS and set in a restrained configuration atop the core. The UGS 
was then removed and se~ in its standard reactor cavity location. On 
September 7, 1988 at 1904, the fuel bundle was removed from the reactor 
vessel and placed into the fuel transfer carriage. Subsequently, the 
Plant secured from the Unusual Event and the fuel bundle was transferred 
to the Spent Fuel Pool. Details regarding this evolution are 
chronologically provided below: 

September 3, 1988 

1040 While removing the UGS from the reactor vessel, a fuel bundle 
was visually observed to be hanging from the bottom of the UGS. 
The bottom of the UGS.was approximately 15 inches above the 
reactor vessel flange. 

1103 U~usual Event was declared. All containment penetrations were 
evaluated to ensure containment isolation would be achieved if 
required. 

1201 Augmented shift with selected Plant personnel to assist in 
development of fuel bundle Iecovery plan. 

1225 Shift Supervisor relieved of Site Emergency Director 
responsibilities, 

1315 Containment equipment access hatch secured. 

2150 Completed placing three cables under UGS into the reactor 
vessel. The cables were placed in a crossing pattern on one 
side of the fuel bundle to prevent the fuel bundle, if it were 
to become disengaged from the UGS, from falling into a horizontal 
position on top of the reactor core. 

September 4, 1988 

0245 A visual inspection of the UGS and fuel bundle configuration 
was completed. This inspection confirmed that the upper tie 
plate of the fuel bundle was accessible through flow holes on 
the bottom of the UGS. This access would allow the fuel bundle 
to be grappled and secured vertically from the containment jib 
crane. 
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0930 The Plant Reyiew Committee (PRC) reviewed and approved Special 
Operating Procedure FHS0-14, "Recovery of Bundle K-28. This 
procedure provided direction for vertically grappling the fuel 
bundle, separating the fuel bundle fro~ the UGS, removing the 
UGS and transferring the fuel bundle from the reactor vessel to 
the normal fuel transfer system. 

154.0 The fuel bundle was successfully grappled and vertically 
secured from the containment jib crane. To complete this 
evolution, a workman was suspended over the UGS in a basket. 
He then utilized a "j"-hook, which was fabricated and tested for 
this operation, to grapple the fuel bundle upper tie plate via 
access provided through a flow hole on the bottom of the UGS. 
The cable attached to the "j"-hook was then attached to the jib 
crane. Approximately 1250 pounds tension, as measured by a load 
cell, was applied to remove the majority of the bundle weight in 
case the bundle broke free from the UGS. 

2341 An additional restraining device was placed around the fuel 
bundle to hold it vertical once freed from the UGS, thereby 
allowing the "j-hook" to be ungrappled so that UGS removal could 
be completed. The restraint was placed parallel to the reactor 
cavity floor and perpendicular to the fuel bundle. This 
specifically fabricated restraint was a horseshoe shaped tool _ 
designed to surround three sides of the fuel bundle. After 
surrounding the bundle, two water actuated hydraulic cylinders 
on the two leading tines were engaged to provide support on the 
fourth side of the fuel bundle. · 

September 5, 1988 

1045 The fuel bundle was separated from the UGS by applying a 
vertical force to the bundles upper tie plate with a slide 
hammer. Tension was maintained on the 11j-hook" cable during the 
operation to prevent a sudden drop of the bundle. Once 
separated, the bundle was set on top of the reactor core. 

1449 The vertical cable connecting the fuel bundle to the jib crane 
was removed to allow UGS removal. The bundle was resting on 
top of the reactor core while being restrained by the hydraulic 
horseshoe.· 

1515 The UGS was removed from its position above the reactor vessel 
and placed in its normal reactor cavity storage location using 
routine lifting practices. 

1700 The vertical restraint was re-insta~led by connecting the fuel 
bundle tc the jib crane with the "j"-hook. 



NllC Fotm 3MA 
19-831 LICENSEE EV T REPORT (LER) TEXT CONTINUATIO 

U.I. NUCLEAll llEQULATOAY COllJMll!lllOl\1 

APPROVED OMll NO. 3150-0lo<l 
EXPIRES: 8131 /85 

FACILl"l'Y NAMI 111 DOCKET NUalUOl 121 L!ll NU.Ill Ill 

PALISADES NUCLEAR PLANT 
TFJCT 1/f- - ii~ • .,. et/dlllOMI NlfC Fomt .-.a•111171 

1850 The containment equipment access hatch was opened to ,allow 
personnel to move the auxiliary hoist fuel handling tool 
into containment. This is the tool routinely used to transfer 
fuel to and from the north tilt pit storage area to the main 
pool. 

1930 The equipment access hatch was closed. 

NOTE: From September 5, 1988 at 2000 until September 7, 1988 at 
0300, recovery efforts were stopped while repairs were made on 
the normal fuel transfer system. 

September 7, 1988 

0030 

0700 

The "j-hook" was removed to allow grappling of the fuel bundle 
with auxiliary hoist fuel handling tool. This tool, suspended 
from the containment polar crane, allowed bundle transfer from 
the reactor vessel to the fuel transfer system by means 
routinely employed in the spent fuel pool. 

The three restraining cables, initially installed on 
September 3, 1988, and t~e hydraulic horseshoe were removed to 
permit a final inspection of the fuel bundle prior to placing 
it in the normal fuel transfer system. 

1130 The visual inspection of the fuel bundle revealed no 
significant damage had occurred to the bundle which would 
prohibit placement in the fuel transfer system, 

1904 The fuel bundle was transferred from the reactor vessel to the 
fuel transfer system. The Site Emergency Director secured from 
the Unusual Event. 

2020 The fuel bundle was transferred to its storage location in the 
spent fuel pool. 

The fuel bundle involved with this event is designated as K-28. 

Cause Of The Event 

The cause of the fuel bundle K-28 being extracted from the reactor core 
when the UGS was removed has been attributed to the bundle adhering to 
UGS guide pins. The cause of the adherence has not been determined to 
date. Potential.causes investigated include: 
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a. Bent UGS guide pins. These pins are rigidly mounted on the 
bottom of the UGS and into location holes on the fuel bundle 
upper tie plate. An inspection tool was procured from 
Combustion Engineering to allow remote physical inspection of 
the pins. This tool ccnsisted of a gauge block, manufactured 
such that both alignment pins would pass through if not bent. 
In that the. inspection tool was to be manipulated from above the 
reactor cavity, an underwater camera was utilized to view the 
inspection. Results of the inspection determined that the pins 
had not been bent and that no other physical defects existed. 
The alignment pins associated with fuel bundle K-28 did exhibit 
marks indicative of rubbing, however, .these marks were not 
unique as most other alignment pins exhibited this same 
characteristic. 

b. Debris present on a guide pin or within the locating holes of 
the fuel bundle upper tie plate when the UGS was returned to its 
reactor vessel location after refueling in 1985. No damage was 
noted. Some loosely adherent corrosion had been removed, 
however, this was consistent with other guide pins. 

c. Manufacturing deviation of fuel bundle K-28's upper tie plate. 
A gauge obtained from the fuel vendor to verify tie plate 
locating hole center to center spacing and inner diameter bore 
determine.cl: 

1. Center to center spacing was satisfactory. 

2. Inner diameter bore for two cf the four locating holes was 
slightly snug, however, the degree of deviation was not felt 
to be significant and design tolerances were confirmed. 

d. Tolerance "stack-up" for the upper tie plate and UGS pins. 
Engineering analysis concluded that there was no potential for 
tolerance induced binding in the axial directions. However, if 
the UGS guide pin and upper tie plate aligning holes dimensions 
were allowed to deviate to their maximum potential, in 
non-conservative directions, a potential for binding would be 
created by a O. 001 inch interference in the r_adial direction. 
Although this potential interference could be created, it is not 
believed to be of significant magnitude to cause the adherence. 

Based on the above inspections and analysis, the root cause for fuel 
b_undle K-28 adhering to the UGS during removal is indeterminate. 
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Corrective Action 

After recovery efforts were completed, the remainder of the fuel bundles 
in the core were visually inspected to assure that no other fuel bundles 
were in an abnormal position. Logbooks from the 1985 Refueling Outage 
were reviewed to determine if any abnormalities were noted which could 
have contributed to this event. It was found that none were noted. 

Re.placement alignment pins for those associated with fuel bundle K-28 
were procured. These pins however, will not be installed due to 
inspection results which indicated the existing pins were not bent, nor 
damaged. .. 

Additional visual inspections of the K-28 bundle, ultrasonic inspection 
of the bundle and eddy current testing of one of its fuel rods did not 
identify any usage prohibitive defects or damage. Further visual 
inspection of the seating area on the core support plate at the location 
of K-28 revealed it to be serviceable with no anomalies noted. As an 
added precaution, the upper tie plate of K-28 was replaced with a tie 
plate from a spent fuel assembly. 

Upper tie plate inspections for center to center spacing, inner diameter 
bore and eccentricity were performed for two additional K lot bundles 
and two L lot bundles (L lot bundles have not previously been in the 
reactor core). Inspection results were satisfactory and confirmed. 

Following core reload, visual inspection was performed to verify proper 
bundle alignment and cleanliness condition of the core top. This 
inspection, conducted with binoculars, did not note any debris and 
concluded that all fuel bundles and control rods were properly aligned 
and seated. Following this inspection, routine core verification was 
perfor.med. This process utilizes underwater cameras and lighting to 
verify bundle serial numbers and bundle/control rod orientation. The 
only item noted during this inspection was a small (approximately the 
size of a nickel) piece of paper. All .fuel bundles and control rods 
were confirmed to be properly positioned and seated. 

Additional corrective measures being evaluated include: 

NllC FOllM 388A 

a. Development of minimum refueling water clarity specifications 
for reactor vessel component and fuel bundle ~ovement. 

b. Use of underwater cameras to inspect the lower face of the UGS 
during removal from the reactor core. 

c. Determination of a prec~se baseline weight for the UGS during 
removal and evaluate procurement of a more precise scale to be 
utilized during UGS· removal. 

19-831 LER 88015-1-1102 
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d. Revision of appropriate procedures to identify expected weight 
during UGS removal and to require posting of dedicated personnel 
for identification of any anomalies which may be present or 
occur during UGS removal. 

e. Upgrading loose parts control programs already in place to 
further minimize the possibility of foreign material entering 
the reactor core internals area. 

f. Revision of fuel assembly alignment hole fabrication/design 
tolerances. 

Analysis Of The Event 

The events detailed within the Description Section did not result in any 
unplanned radiation exposures nor was there any abnormal radioactivity 
released to the containment atmosphere or refueling water. Had the fuel 
bundle become disengaged during this event, no threat.would have been 
posed to the public as containment isolation logic was maintained intact 
and all personnel and equipment access hatches were secured except for 
the period when the auxiliary hoist fuel handling tool was moved into 
containment. At the time of this opening, K-28 was secured both 
vertically and horizontally, thereby minimizing the potential for fuel 
bundle damage. Calculations performed to determine the potential 
internal and external dose to individuals inside containment, had the 
fuel bundle dropped, show that adequate time was available for personnel 
to exit the Containment Building before an overexposure would result. 

This License Event Report is being voluntarily submitted due to the 
nature of the event. 

Additional Information 

Fuel is supplied to the Palisades Plant by Advanced Nuclear Fuels 
Corporation. The refueling operators were supplied by Master Lee under 
contract to Combustion Engineering. 
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December 9, 1988 

Nuclear Regulatory Commission 
Document Control Desk 
Washington, DC 20555 

DOCKET 50-255 - LICENSE DPR-20 - PALISADES PLANT -
LICENSEE EVENT REPORT 88-015 REVISION 1 - FUEL BUNDLE REMOVAL FROM CORE 
DURING UPPER GUIDE STRUCTURE LIFT 

Licensee Event Report (LER) 88-015 Revision 1 (Fuel Bundle Removal from Core 
During Upper Guide Structure Lift) is attached. This revision is being submitted 
to update the root cause evaluation and the planned corrective actions. This 
event is reported as a voluntary LER. 
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Brian D Johnson 
Staff Licensing Engineer 

CC Administrator, Region III, USNRC 
NRC Resident Inspector - Palisades 
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