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R He 8. assx iSON U 1T NO. 2

On Augu t 9 197&, Uﬂstsnohouse L1octric Ccrnor3?10n oresanfed nata to
the HRC staff which showed that previously developed methods for accounting
- for the effect of fuel rod bOJirg on depgrture from nucleate boiling may
not contain. adequate thermal margin when unheated rods (such as thimble
tubes). are present.. We have evaluated the 1mpabt of the Westinghouse data
on-all operat1nn pressurized water reactors (PuR's), dotdel s for treating
the effects of fuel rod bowing on thermal-hydraulic performance have been
derived for all PWR's.  The. models are based on the propensity of the
individual fuel designs to bow and on the thermal analysis methods used
-to predict the coesunt "Qﬂé?tiOﬂS rer botn normal oparat1cn and anticipated
. transveﬂts. . . . _ .

The reduction in deravturﬂ frcm nacleate bow]1nm ratio- (DFB&) due to fu°1
rod bowing is assumed to vary linearly with the reduction in c¢learance
between the fuel rods {or fuel rod and thimble rod) but can never be less
than that due to. the sz*ch reduction factor used in the thermal analysis.
The maxisum value of DMBR reduction (at contact), obtained from the _
exparimental datd was used fo calculate the DNBR reduction vs the clearance
reduction between fuel rods. Adjus tments were made for heat flux and
coolant pressure aif?erencec betwe n the data and plant conditions in

some cases. '

The cle arance reduction is covservat1ve!v assuwed to pa g1veﬁ by the
fol3owwnq @quatien.
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“Bu s the Pﬂﬂiun average or bundle averaga burnup and a,b are empiricall
constants fitted to data from similariy desianed uel rods.,
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These reductions in DHBR may be treated on a region by region basis.
Cradit may be taken for the margin between th? actual reactor coolant
flow rate and the flow rate used in safety calculations. Credit nay
also be taken for a difference between the actual core coolant inlet
temperature and that assumed in safely analyses. In taking credit for
coolant flow or inlet temperature margin, the afsociated uncertainties
1n fnesp aaant1?1es pust ne. taken into ac"ﬁun

_Additiona} ;nforﬂa“wan on the ﬁer!vahien Qf the abﬁve reductions, as -
well as more extensive back graund information ccncevn1ng rod bow, are
‘f' CﬂnLﬂTﬂ&d %n ;b encigsure to this. lntver.A

Based Oﬂ our reviaw 0f thp ngw rod bow data and the thermal mar gwns
ave11db1e tc offset the DNBR reduction, no change to the plant technical
snebif1catisns is requ}rﬁd for your fa fflf v at th1a.t1uc. :
Because fu ure "haﬂq”S in ;ba thcrﬂai ﬁar 3in creé1+s uhich you have
claimed o offset the DNBR reduction for yaLr facility may regquire
L coumensurate changes in- the DHBR pena)ty, you are reqguested fo provide,
. w1th1n 30 days, a list of tne credits ajp11can.e t0 yoLr facw?1tj for
' 1utu“e r ferance on’ yﬂur doc?et.
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Carolina Power & Light Company

cc:

G. F. Trowbridge, Esg.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, M. V.

Washington, D. C. 20036

Hartsville Memorial Library
Home and Fifth Avenue
Hartsville, South Carolina 29550

Chief, Energy Systems »

Analyses Branch (AW-459)

Office of Radiation Programs

U. S. Environmental Protection Agency
Room 645, East Tower

401 M Street, S.W.

Washington, D.C. 20460

U. S. Environmental Protection Agency
Region IV Office

ATTN: EIS COORDINATOR

345 Courtiand Street, NE

Atlanta, Georgia 30308




