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Introduction

By letter dated January 18, 1977, the staff requested the Wisconsin Elec-
tric Power Company (the licensee) to evaluate the previously unevaluateg
potential consequences of a postulated Fuel Hanaling Accident Inside
Containment (FHAIC) at Point Beach Units 1 and 2 (Point Beacn 1/2). The
licensee submitted an evaluation of the FHAIC in a letter adated March 14,
1977. The licensee assumed that the FHAIC occurred 72 hours after plant
shutdown and stated that this is the earliest time that fuel handling
operations may begin. The licensee stated that the potential consegquences
of this postulated accident are 55 Rem thyroid and 0.028 Rem whoie body at
the Exclusion Area Boundary (EAB). The licensee concluded that these doses
are well within the guidelines of 10 CFR Part 100.

Evaluation

We have completed our review of the licensee's March 14, 1977, submittal
which addresses the potential consequences of an accident involvir . spent
fuel handling inside containment. We have performed an independent analy-
sis of the FHAI.. we have assumed i minimum decay time of 72 hours between
plant shutdown ani handling of irradiated fuel. This time is shorter than
that practiced by mo-t operating pressurized water reactors. Therefore,

we have not requi ¢d .ne licensee to adopt a Technical Specification requir-
ing @ minimum decay time before handling spent fuel. Our remaining assump-
tions and the reculting potential consequences at the EAB are given in

Table 1. The cilculated potential consequences of the postulated fuel hana-
1ing accident inside containment are apprupriately within the guidelines of
10 CFR Part 1(0 and¢ are. *herefore, acceptable. Appropriately within the
guidelines o, .0 CFR Part 100 has been defined as less than 100 Rem to the
thyroid. This is based on the probability of this event relative to other
events which are evaluated against 10 CFR Part 100 exposure guidelines.
Whole body doses were also examined, but they are nct controlling due to
gecay of the short-lived radioisotopes prior to fuel handling. The poten-
tial consequences of this postulated accident at the Low Population Zone
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3oundary are less than those given for the EAB in Table 1.
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A recent study has indicated that dropping a spent fuel assemdbly into
the core during refueling operations may potentially cause dam¢.- <0 more
fuel pins than has been assumed for evaluatirc che Fuel Handlin, Accident
Inside Containment. This study has indicatea that up to all of the fuel
pins in two spent fuel assemblies, the one dropped and the cne nit, may
be damaged because of the embrittlement of fuel claading material from
radiation in the core.

The prodability of the postulated Fue. Handling Accicent Inside Qntain-
ment is small. Not only have there been several hundred reactor-years of
plant operating experience with only a few accigents involving spent fuel
being dropped into the core, but none of these accidents has resulted in
measurable releases of activity. The potential damage to spent fuel es-
timated by the study was based on the assumption that a spent fuel assemdbly
falls about 14 feet directly onto one other assembly in the core; an impact
which results in tnhe greatest energy available for crushing the fuel pins
in both assemblies. This type of impact is unlikely because the falling
assembly would be subjected to drag forces in the water which should cause
the assembly to skew out of a vertical fall path.

2ased on the above, we have concluded that the likelihood of a spent fuel
assembly falling into the core and damaging all the fuel pins in two as-

semblies is sufficiently small that refueling inside containment is not a
safety concern which requires immediate remedial action.

Je have, however, conservatively calculated tne potential radiological
consequences of a fuel assemdbly dron onto the reactor core with the rup-
ture of all the fuel pins in two fuel assemblies. We have also assumed

for this postulated accident that the source term for both spent fuel as-
semblies is that given ir Regulatory Guide 1.25. This is conservative
because (1) these two -~ ~mublies shouid not have tne power peaking factor
and clad gap activity assumed in Regulatory Guide 1.25 ana (2) the pool
decontamination factor for inorganic iodine should be greater than that
assumed ‘n Regulatory Guide 1.25. The calculated potential radiological
consequences at the exclusion area boundary for the complete rupture of fuel
oins in two assemblies are twice the values given in Table 1. These conser-
vatively calculated potential consequences are within the guidelines of

10 CFR Part 100; consequently, we have concluaged tnﬁf,the potential conse-
quences of this postulated accident are acceptable. =

In the SER dated July 15, 1970, the staff indicated that pending resclution
of tne differences between the stuff and the applicant on the assum 7ons
used for the postulated fuel andling accident in the spent fuel - _i, a

1
J. N. Singh, “Fuel Assembly Handling Accident Analysis, "EGaG Icaho
recnnical Report, RE-A-78-227, October 1972,

S T s b
""J-) Leowd L

»
“.ne results of this analysis warranted an investigation of 2 similar
ac:ident in the spent fuel pool. For this, a drop of 2-1/2 feet was
postulated and the analysis performed in the same manner as previcusly
described. Results indicate that in this scenario damage to the missile or

target is minimal. No fuel pins in either fuel assembl sl t
b ruptured. y were calculatad to
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restriction was placed in the Technical Specifications which pronibited
nandling fuel outside the containment. In eliminating this Technical
Specification restriction on August 10, 1971, the staff failed to docu-
ment the basis for its evaluation of this accident. The potential con-
sequences for this accident are the same as those for the postulated fuel
handling accident inside containment and the numbers given in Table ] are
also appropriate for this postula.ed accident. Based on this, we havz
also concluded that the potential consequences of the postulated fue!
nandling accident in the spent fuel pool are appropriately within the ex-
posure guideiines of 10 CFR Part 100 and are, therefore, acceptadble.

Environmental Considerations

The environmental impacts of an accident involving the handling of spent
fuel inside containment have been addressed in Section V.t of the Point
Beach 1/2 Environmental Statement (FES) dated May 1972.

Conclusion

The staff has evaluated the licensee's analysis of the postulated FHAIC.
After performing an independent analysis of the radiological consequences
of an FHAIC to an individual located at any point on the exclusion area
boundary, the staff concludes that the doses are appropriately within the
guideline valucs of 10 CFR Part 100 ana are, therefore, acceptable.

Date: June 20, 1979
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Table 1

tHE EXC

ASSUMPTIONS FOR AND POTENTIAL CONSEQUENCES OF THE POSTULATED
FUEL HANDLING ACCIDENTS A

LUSION AREA SOUNUDARY

FOR POINT BEACH NUCLEAR PLANT UNITS I AND 2

Assumptions:

Guidance in Regulatory
Guide 1.25

Power Level 1545 Mwt
Fuel Exposure Time 3 years
rower Peaking Factor 1.65
Equivalent Number of Assem-

blies damaged 1
Number of Assemblies in

core 121
Charcoal Filters

available None
Decay tim: before moving

fuel 72 hours

0-2 hours X/Q Value, Ex-
clusion Arza Boundary -4

(ground level release) 2.6 x 10 sec/m

Doses, Rem

Thyroid whole Boady

Exclusion Area Boundary (EAB)
Consequences from Fuel Hand-
iing Accidents Inside Con-
tainment 59 0.2

Exclusion Area Boundary (EAB)
Consequences from Fuel Hanag-
ling Accigents Inside Spent
Fuel Pool 59 0.2
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