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EFFECTS OF FUEL ROD BOWING ON DEPARTURE FROM MUCLEATE 20ILING

' August 2, 1976, Wastinahouse
the 'RC staff which showed that

Mr. Lowell C. Roe
Vice President, Facilities
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Electric Cornoration nresentad data *o
areviouslv doveloned mathods for

accounting for the effect of fuel rod howing on Adanarsurs from

nucleate tgilin

mav not contain adecuata thermal marain when unheatad
rods (such as thimble tubes) are prosent,

e have evaluated *he imract

of the ‘‘estinghouse data on all ocerating nressurized water reactors

(Pun's),

“odels for troating the effacts of fuel rod Sowing on thermal-
hydraulic performance have been dapived for 211 2'7'g,
ara hased on the nronensity of the ing

Tha models

‘idual fuel desiens %o row and

on the thermal analysis metlinds used to nredict *ha coolant conditions
for 'oth normal oreraticn and anticinatad transients.

The staff has reviewsd the extent of rod bowing which occurs ~ith “alcoc!

v sileox (2%4) fuel.

cased on this review, an equation 1as “apived €-»
tra clearance reduction batween fual rods due $2 fuel rod

o4ing as a

function of burnun:
\C = a+ b /U
f"a
‘here AC is the fractional amount of closure
Co
Bu 15 the tun!le averase “u. un, and a, b are omnirical constants
fittad to 344 rod bow data,
P

The raduction in denature from nuclea*e hoilinag ratio ( 207)
fu21 rod bowing is assumed to varyv linaarlv

VoA

v

ith the re ';c‘.1"r~-z

claarance between tha fual rods (or fuel rod and thimble rod) -ut can
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never be lower than tha’ dus to the pitch raduction factor used by the
manufacturers of reactor cores to account for t9e reduction in JHBED
due to pitch reduction from fabrication tolerances and initfal »od Low.

You are requested to consider a rod bow nenatlv for the Navis-Nassa
uclear Power Station Unit Mo, 1 as descrited in Section 2.z of our
“Interim Safatv Eveluation Yeport on Effocts of Fuel Nod Bowing on
Thermal “arqin Calculaticns vor Liaht Water “eactors”, a ~ooy of which
is enclosed. As discussed in Saction 3.2 of that renort, . 4 should usa
the rod bow versus burnup curve aporopriate to vour fuel in confunction
with the Yestinahouse curve of “HB® reduction versus rod How $o detarnine
tre reduction in 2NER as a function of Surnup. In determinina a rad Low
nenalty, you mav nronese annrorriate thermal margins as discussad in
Section 2.5 of that renort to heln offset the “MAR radyction. You aro
also recuestad t0 orovide us with vour nlans for accormodating any
resulting red bow penalty in vour proposed tecnnical smacificatien
onerating limits,

Pl2ase provide the information requnstad ateve for our revia by
Fecruary 1, 1977.

Sinceraly,

Urigitiul Signed by
John F. Stelz
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