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Carolina Power 8 Ught Company
PO Box 165
New Hill NC 27562

William R, Robinson
Vice President
Harris Nuclear Plant

SERIAL: HNP-97-057

MAR 14 1997

United States Nuclear Regulatory Commission
ATTENTION: Document Control Desk
Washington, DC 20555

SHEARON HARRIS NUCLEAR POWER PLANT
DOCKET NO. 50-400/LICENSE NO. NPF-63
REQUEST FOR ADDITIONALINFORMATIONRELATEDTO BULLETIN96-02,
"MOVEMENTOF HEAVYLOADS OVER SPENT FUEL, OVER FUEL IN THE REACTOR
CORE, OR OVER SAFETY-RELATEDEQUIPMENT"

Dear Sir or Madam:

In a letter dated December 5, 1996, the NRC notified the Harris Nuclear Plant (HNP) that
responses to Bulletin 96-02, "Movement of Heavy Loads over Spent Fuel, Over Fuel in the
Reactor Core, or Over Safety-Related Equipment" had been evaluated. In this letter, the NRC
stated that they had found that some licensees without single-failure-proof cranes had analyzed or
were planning to analyze postulated spent fuel storage cask and transportation cask drop
accidents to establish design basis accidents for their facilities. The NRC letter described a

potential cask drop scenario in which there is a possibility of the cask lid becoming dislodged or
the cask lid becoming dislodged and ejecting some or all of the spent fuel elements onto the top
of the spent fuel racks, the floor of the pool, or adjacent areas. The NRC requested HNP provide
additional information to support the staff evaluation of this potential cask drop scenario while
the reactor is at power (in all modes other than 'cold shutdown, refueling, and defueled).

HNP staff evaluated the postulated cask drop scenario, and, in doing so, could not conclusively
determine, within the requested 60 days, that all in-plant spent fuel cask handling operations
were being conducted within the licensing and design basis of the facility. HNP subsequently
requested a 30 day extension to properly disposition this issue (reference Serial: HNP-97-037,
dated February 11, 1997).

HNP FSAR Section 15.7.5 addresses spent fuel cask drop accidents. FSAR Section 15.7.5.2

specifically addresses a cask drop to a flat surface, and states that "... the potential drop ofa

spent fiielcask is limited to less than an equivalent 30ft. drop onto a flat, essentially unyielding,
horizontal surface. Since the spent fiielcask is designed to withstand such loadings, the
radiological consequences were not evaluated. "
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Investigation of the above statement determined that it is valid only for a loaded cask in its fully
secured configuration in accordance with 10 CFR 71 transportation requirements. That is, with
valve box covers secured and all 32 cask closure head sleeve nuts in place and properly
tensioned.

At HNP, loaded spent fuel shipping casks are received from the other nuclear plants in the CP&L
system and prepared for unloading by removing the valve box covers at the FHB railbay. The
cask is then moved to the decontamination pit at which point the cask closure head sleeve nuts
are detensioned, and all but four are removed prior to moving the cask to the spent fuel
loading/unloading basin.

HNP has addressed this issue by having the cask vendor evaluate a potential cask drop with the
head secured by only four hand-tightened sleeve nuts, one in each quadrant. The evaluation
considered potential drop scenarios over the full length of the safe load path from the
decontamination pit (the point at which the closure head sleeve nuts are detensioned and all but
four are removed) to the cask loading/unloading pool. The conclusion reached by this evaluation
is that the cask closure head would not become dislodged, thereby preventing the ejection of fuel
elements from the cask. Thus, the scenario ofconcern as described in the request for additional
information related to Bulletin 96-02, that is, a cask drop scenario resulting in the cask closure
head becoming dislodged and some or all of the fuel elements being ejected, is not credible at
HNP. The enclosure to this letter provides the basis for this determination.

In a separate submittal to the NRC (Ref. Serial:HNP-97-064), HNP has determined that a drop of
a fully loaded spent fuel cask in a less than fullysecured configuration (that is, valve box covers
removed and the cask closure head held in place with only four hand-tightened sleeve nuts)
involves an unreviewed safety question. This determination was made because the present HNP
licensing basis for a cask drop event considers only a fullysecured cask. Cask handling
operations previously conducted with the cask in a less than fullysecured configuration willbe
addressed separately in accordance with 10 CFR 50.73 reporting requirements.

Please refer any questions regarding this submittal to Ms. D. B. Alexander at (919) 362-3190.

Sincerely,

KWS/kws

Enclosure
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W. R. Robinson, having been first duly sworn, did depose and say that the information contained

herein is true and correct to the best of his information, knowledge and belief; and the sources of
his information are employees, contractors, and agents of Carolina Power &Light Company.

My commission expires:

c: Mr. J. B. Brady, NRC Sr. Resident Inspector
Mr. N. B. Le, NRC Project Manager
Mr. L. A. Reyes, NRC Regional Administrator

Notary (Se )
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bc: Mr. H. K. Chernoff (RNP)
Mr. B.H. Clark
Mr. G. W. Davis
Mr. J. W. Donahue
Ms. S. F. Flynn
Mr. H. W. Habermeyer, Jr.
Mr. M. D. Hill
Mr. W. J. Hindman
Mr. R.M. Krich

Ms. W. C. Langston (PE&RAS File)
Mr. R. D. Martin
Mr. W. S. Orser
Mr. G. A. Rolfson
Mr. M. A. Turkal (BNP)
Mr. T. D. Walt
Nuclear Records
File: HVA-2D
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REQUEST FOR ADDITIONALINFORMATIONRELATEDTO BULLETIN96-02,
"MOVEMENTOF HEAVYLOADS OVER SPENT FUEL, OVER FUEL IN THE

REACTOR CORE, OR OVER SAFETY-RELATEDEQUIPMENT" AND
UNREVIEWEDSAFETY QUESTION DETERMINATION

Background

This enclosure to Serial: HNP-97-057 provides the Harris Nuclear Plant (HNP) response
to the following NRC request for additional information related to Bulletin 96-02:

1. An evaluation of crane design, load path, and cask loading and unloading processes
that supports a determination that the scenario described above* is not credible at

HNP, or

2. Ifthe HNP staff determined that the event is credible at HNP, the following
information was requested:

(a) An analysis of a possible drop of a spent fuel storage or transportation cask
involving a drop that results in the tipping over of the spent fuel cask, loss of the
cask lid, or loss of the cask lid and ejection of the spent fuel from the cask into the
spent fuel pool or areas adjacent to the pool. This load drop/consequence analysis
should include a dose analysis to personnel involved in the cask movement for the
time immediately following the accident. Also, the analysis should address
personnel exposure resulting from required entry into plant areas affected by the
event and the impact ofelevated dose fields on the ability to reach safe shutdown
or continue normal plant operation.

(b) An evaluation addressing the potential for criticality resulting from'the postulated
cask drop accident scenario described above.*

'I

(c) An evaluation that addresses possible means of recovering from the postulated
cask drop accident scenario described above.*

(d) An evaluation that addresses whether the potential impact of the scenario
described above* on other parts of the facility (e.g., the spent fuel pool) is bounded

by previous load drop analyses.

The "scenario described above" refers to an accident scenario that involves a cask
drop during movement from the spent fuel pool to the area within the plant
building where activities such as drying, inerting, and final securing of the cask lid
are completed. This cask drop scenario is assumed to result in a loss of both the
cask lid and fuel confinement.
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Evaluation

The Harris Nuclear Plant (HNP) staff has evaluated the cask drop scenario of concern for

applicability to HNP. The evaluation addresses the in-plant movement of spent fuel that

is off-loaded from the HNP reactor as well as the in-plant cask movement of the spent

fuel that HNP receives for storage from the other nuclear plants in the CP&L system.

The HNP evaluation is provided below:

Fuel Handlin and Stora e at HNP

The HNP spent fuel storage facility is located in the Fuel Handling Building as shown in
FSAR Figures 1.2.2-55 through 1.2.2-59. The fuel pools are interconnected by means of
the main fuel transfer canal which runs the length of the Fuel Handling Building. The

spent fuel pools are concrete structures with a stainless steel liner for compatibility with
the pool water. The spent fuel pools are design'ed for the storage of both PWR and BWR
fuel for the storage of spent fuel from the other nuclear plants in the CP&L system.

HNP Off-Loaded S ent Fuel

Spent fuel off-loaded from the HNP reactor is transferred from the Containment Building
to the fuel transfer canal through the fuel transfer tube. The spent fuel bridge crane is

used to transport the spent fuel to a predetermined storage location within one of the Fuel

Handling Building spent fuel pools. The spent fuel assemblies remain totally submerged

during this process. There are currently no plans to remove this spent fuel from fuel pool
storage at HNP and load it into shipping casks for shipment offsite. Ifany plans develop
to do so, the activity willbe evaluated under existing programs in accordance with 10

CFR 50.59. Consequently, the cask drop scenario of concern as described in the bulletin
request for additional information is not applicable to spent fuel off-loaded from the HNP
reactor and stored in the Fuel Handling Building at HNP.

S ent Fuel Received at HNP for Stora e

The spent fuel cask handling process at HNP is conducted as discussed below:

Spent fuel from the other CP&L nuclear plants is shipped to HNP in an IF-300 spent fuel

shipping cask. The shipping cask is transported to HNP by railcar and enters the Fuel

Handling Building (FHB) railbay at the north end of the facility. The cask is prepared for
liftand transfer to the decontamination pit by removing the valve box covers. The 150-

ton capacity spent fuel cask handling crane is used to transfer the spent fuel cask from the

railcar to the decontamination pit. The cask is placed into the decontamination pit, the

cask closure head sleeve nuts are detensioned, and all but four are removed in preparation

for fuel unloading. The use of four sleeve nuts is a vendor requirement documented in
the IF-300 Cask Safety Analysis Report and described operationally in the Cask

Operating Manual to prevent the head from coming off in a cask "tipping accident."
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The cask handling crane is then used to transfer the cask up and out of the
decontamination pit and over to the cask unloading pool. The travel distance from the

decontamination pit to the cask unloading pool is approximately 33 feet. The cask is

partially lowered into the cask unloading pool, the remaining four closure head sleeve

nuts are removed, the cask is completely submerged, the cask head is removed, and then

the spent fuel is unloaded completely under water.

Design of the Fuel Handling Building and the spent fuel cask handling crane prevents the

possibility of the cask from passing over or falling into the spent fuel pools. The entire
travel path of the spent fuel cask from the railcar to the decontamination pit and then from
the decontamination pit to the cask unloading pool is analyzed as a safe load path. As
such, no safety related equipment or stored spent fuel can be damaged in the unlikely
event of a cask drop during transport within the safe load path.

At HNP, movement of heavy loads over safety related equipment is controlled in
accordance with the HNP procedure MMM-020entitled, "Operation, Testing,
Maintenance and Inspection of Cranes and Special LiftingEquipment." As described in
the FSAR, engineered features, administrative controls, and design restraints limit the
travel path of the cask handling crane to the safe load path. The safe load path precludes
movement of the cask over spent fuel. The movement of the cask handling crane hoist is

restricted to the safe load path by crane trolley and bridge position limitswitches which
also limitthe liftingof the cask to no higher than six inches above the Fuel Handling
Building operating floor. The travel path of the cask crane bridge is limited in both
directions by physical stops and limited length of the electrical buss bar supply.

Cask drop scenarios at HNP are limited to areas within the safe load path. Where the safe

load path narrows adjacent to the "D"Spent Fuel Pool, a cask tipping barrier prevents a

dropped cask from tipping and falling into the "D"Spent Fuel Pool. At the south end of
the safe load path, which is also adjacent to the "D"'Spent Fuel Pool, cask crane bridge
speed is limited so that a sudden stop of the bridge willnot swing the cask outside of the
boundaries of the cask unloading pool.

Conclusion

CP&L has evaluated the spent fuel cask handling process at HNP to determine
applicability of the scenario ofconcern described in the request for additional information
related to Bulletin 96-02. Initially, it could not be conclusively determined that in-plant
spent fuel cask handling operations were bounded by the original vendor evaluations of a

cask drop of 30 feet on to an unyielding surface.

It has been revealed that the original vendor evaluations of a cask drop assumed all 32
sleeve nuts in place and properly tensioned. Although required by the Cask Safety
Analysis Report and described operationally in the Cask Operating Manual, no vendor
analyses supported the use of only four sleeve nuts. HNP addressed this issue by having
the cask vendor evaluate a postulated cask drop with the cask closure head secured by
only four closure head sleeve nuts, one in each quadrant. The evaluation determined that
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the cask closure head would not become dislodged, and the fuel elements would remain
within the cask.

Consequently, the conclusion of this evaluation is that a cask drop and tip-over event in
which there is a loss of both the cask lid and fuel confinement is not credible at HNP.
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