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The Huclear Regulatory Commission (NRC) .issued a letter dated Navember
9, 1979 to operators of light water reactors regarding fuel rod models

‘used in Loss of Coolant Accidant (LOCA) ECCS evaluation models. That

letter descrizas a mesting called by the MRC on Hovember 1, 1979 to
present draft report HUREG GE30, "Cladding Swelling 'and Rupture Models

- for LOCA Analysis.” At the meeting, representatives of HSSS vendors and

fuel suppliers woere asked to show how plants licensed using their .
LOCA/ECCS evaluaticn model continued to conform to 10 CFR Part 50-46 in
vied of the new fuel rod models presented in draft NUREG 0530.
Westinghsuse representatives presented information on the fuel rod
models. used in analyses for plants licensed with-the YWestinghouse ECCS
evaluation model and discussed the potential impact of {uel rod model
changes on results of those analyses. That information was formally
documented in letter NS-THMA-2147, dated November 2, 1979, and Tormed the
basis for the Westinghouse ccnclusion that the information® presented in

* draft HUREG 0830 did not constitute a safety problem for Westinghouse .
- plants and that all plants conformed with NRC regulations. In the

November 9,°1979 letter, the NRC raquested that operatecrs of light water
veactors provide, within sixty (60) days, information which will enable
the staff-to determine, in light of the fuel rod mcdel concerns, whethe
or not further action is necassary. . .

“As a result of compiling information for letter NS-THA-2147,

Westinghouse recognized a potential discrepancy in the calculation of
fuel rod burst for cases having clad heatun rates (prior to rupture)
significantly lower than 25 degrees f per second. This issus2 was
reported to the HRC staff, by telephone, on Naovember 8, 1979, and
although independent of the MRC fuel recd model concern, the cembined
effect of this issue and the effect of the NRC fuel rod models nhad to be
studied. Details of the work done on this issue were prasentzd to the’
NRC on Hovember 13, 1269 and documentad in letter NS-TMA-2163 dated”
November 16, 1979, That work included development oi a procecure to
determine the clad heatup rate pricr.to burst and a resvaluation of
operating WYestinghouse plants with considaration of a modivied
Westinghouse fuel rod burst modei. As part of this reevaluation, the
Yestinghouse position on NUREG-CG3D was reviewed ang it was, still con-
cluded that the information presented in draft NUREG-0630 did not con-

. stitute a safety problem for plants licensed with the Westinghouse £CCS

eva1uatioq model.

On December 6, 1979, NRC and Wlestinghouse personnal discussad the infor-,

"mation thus Tar presentad. At the conclusicn of that discussion, the

NRC staff requested 4estinghcuse to provide further detail-on the poten-
tial impact of modificaticns to each of the fuel rcd models used in the
LOCA analysis -and to outline analsticel medel improvemeats in oinur
parts of the analysis and tha potential benerit associated with those
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jmprovements. This additional information was compiled from varicus LOCA
2nalysis results and documented in letter NS-THMA-2174 dated December 7,
1979. . )

Anather meeting Qas held in Bathesda on December 20, 1979 where HRC and

'Hesiinghouse personne) established: 1) The currently accepted procedure

for assessing the po*ential impdct on LGCA analysis results of using the
fuel rod models presented in drart NUREG-0630 and 2} Acceptable benefits
rasuliing frcm analyt1ca1 mode] improvements that would justify continued
ptant operation for the interim until differences between the fuel rod
models of concern are resolved. ’ :

Pavt of the Westinghousa effort provided to assist in “he resolution of

these LOCA'Fuel rod model differences is .documented in letter HS-THA-2175,
datad December 10, ]9/9, which contains ! estinghouse comments on draft
HUREG-0830. As statcd in that letter, !estinghOJse believes .the current
Hestinghouse models to be conservau1ve and to be in compliance with :
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A. Evaluation of the potential impact of us1ng fuel raod models pre-
' sented in draft {lUREG=0520 on -the Loss of Coolant Accident (LOCA)
c.nalys.s for 7‘yp K=Y PAINT ONITS 3 AND & \«/r-ru ?5 S SGTP.

fnws evaluation is based on the 11m1t1ng break LCCA analys1s identi-
fied as follows:

BREAK TYPE - DOCUBLE ENDED COLD LEG GUILLOTINE

BRESX DISCHARGE COEFFICIENT 2D =g, &
HESTINGHOUSE ECCS EVALUATION MODEL VERSION :,—:”;ﬁuu,%'. 19728

CCRE PEAKING FACTOR / 93
.H0| ROD MAXIVUM TEM! ERATUQE CALCULATED FOR THE B”RST REGIOR OF THE

CLAD - __2)-7] = PCTg
ELEVATION - v, Fest, _
HOT ROD MAXINMUM TSMPERATURE CALCULATED FOR A KON-RUPTURED REGION OF
THE CLAD - __ 2944 . OF = PCTy
ELEVATION - w " Feet
CLAD STRAIN CURING BLOMOOWN AT THIS ELEVATIOH 209 " Percent
MAXIMUA CLAD STRAIN AT THIS ELEVATION =  so.%  Percent
- 1707, dore?

Maximum Lewgerauure for uh1sAnode cccurs when the core re flcod rate
is (GREATERSZZE) than 1.0 inch per second and rzflcod hnat trans.er

- s based on uhe'(FL:CHTf;;ZQi:ﬁiﬁiL ca]cuIau1ow. .
AVERAGE HOT ASSEWALY ROD BURST ELEVATION - A/ r/,f; Feet
HOT ASSEMBLY BLOCKAGE CALCULATED - - 0,/ - Percent

1. BURST NODE

. The maximum potnntia] impact on the ruptured clad node 'is

- ) expressed in letter S-TMA-2174 in terms of the chznge in the
peaking factor limit (FQ) requ1xec to ma1n ain a peak clad tem-
perature (PCT) of 220097 and in terms of & change in PCT at a
constant FQ. S‘nc- the clad-water react1oq rate increzses sig-
nificantly at temperatures above 2200. Gr, individual effects
(such as APCT due to changes in several fue! rod models}
indicated here may not accurately apply over large renses,
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but a simultdous change in FQ which causes.e PCT to remain
_in the neighborhood of 2200.0F justifies use of this evalua-
txon procedure.

.- From NS-TMA-2174:
For the Burst lNode of the clad:

{
~ 0,01 4FQ » « 150 O BURST HODE APCT

/;/ —//¢ revised Wesding bovse & a/r.r S mode )
.- Usijoijfhe NRC burst model, could require an FQ reduction
‘ of 0.02

- The meximum éstimated~impact of using the NRC‘strain.
" model is a required FQ reduction of 0.03.

Therefore, the maximum penalty for the Pot Rod burst node is:
.y APCTy =(0.027+ .03) (150°F/ 01) = 8:5°F
Hargin to the 220007 Timit is:

APCTp = 2200 oF - PCTB 29 OF

" The FQ reduction requmred to maintain the 220 OF clad tempera-

ture limit is:

-01 AFQ
= (APCT, - APCT,) (-22-8EQy
1 2" % 150

= (g5% - 22) (13-

= 0,055 - (but not less than zaro).
'\. . .
NON-BURST NODE )

The maximum temperature calculatad for a non-burst section of 3
clad typically occurs at an elevation 2bove the core mid-plane
during the core reflood phase of the LOCA transient. Tie potsn-
tial impect on that maximum clad temperature of using the lRC

-fuel rod models can be. estimatad by examining two &spacts of the

analyses. The first aspect is the change in pelilet-clad gep
conductance resulting frem 2 dif ference in clad straxn .at the
non-burst maximum clad tamper:iure ncge elev;f1cn Note that
clad strain all 2long the fuel rod steps after clad burs» occurs
and-use of a different clad burst model can change the time at
wnich burst is c2lculated. Three sets ‘of LOCA znalysis results
were studied to establish an acceptable sensitivity to appiy
generica]ly in this evaluation. The possible PCT increase

resulting from 2 change in strai. (in the Hot Rod) is +20.9F

per percent dacrease ia strain at the maxiamum clad temperature
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" locations. .ce the clad strain calculated@ring the reactor

coolant system blowdown phase of the accident™is not changed by

" the use of NRC fuel rod models, the maximum decrease in clad
.strain that must be considered here is the difference between

the "maximum clad strain" and the “"clad straIn at the end of RCS

" blowdown" indicated above.

- Thereforei ' Lo : . S

20°F .
APCT (m) (MAX STRAIN -~ BLOWDOUN STRAINM)

( ) (0-100 = p,0%09) :

118, 2

The sécond aspect of the analysis that can increase. PCT is the

. Tlow blockage calculatad, Since the greatest value of blockﬂge

indicated by the NRC bloc<age mcdel- is 75 percent, the maximum

PCT increase can be estimated by assuming that the current level

of blockage in the analysis (lndlcatad above) 4s raised to 75
percent and then applying an epprepriate sensitivity formula
shown in NS-THA-2174.

Therefore,

APCT4 = 1. 250F (50 - PERC NT CURRENT BLOCKAGE)
+ 2.369F (75-50)

S 125 (50 - 0.) + 2:36 (75-50) -
= y20.5 OF

IT PCTN occurs when the core reflood rate is greater than 1 0
inch per second APCTe = 0. The total potent1a1 PCT increase
for the non-burst node is then

APCT5 = APCT, + APCT, = //%.2 121,85 = 2.39.7
Hargin to the 2200F Timit is '

APCTg = 22000F - PCTy = 2200—]966= 23+

:The.FQ reduction required to maintain this 2200CF clad tem-

perature limit is (from NS-THA-2174)

.01AFQ )-

- AFQy = 0,025 7 _ but not less than zero.
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. The peaking factor_redhction required to maintain ithe 2200 °F
.o F1ad temperature limit is therefore the greater of.AFQB.andCFQN,

ors A Flpgypyy = L 255

B. The effect on LOCA analysis results of using improved analytical and

modeling techniques (which ere currently approved for use in the
Upper Head Injection plant LOCA analyses) in the reactor coolant
system blowdown calculation (SATANl computer code) has been quanti-
fied via an analysis which has recently besn submitied to the HRC
for review. Recognizing that review of that analysis is not yet
complete and that the benetits associated with those model improve-
ments cary change for cther plant -designs, the NRC has establishad a
credit that is acceptable for this interim pericd to help offset

- penalties resulting from application of the NRC fuel rod models.
That credit for two, three and four lcop plants is an incr=ase in
the LOCA peaking factor 1imit of 0.12, 0.15 and 0.20 respectively.

€. The peaking factor 1imit adjustment required io justify plant
operation vor this intarim period is determined as the apprepriate
AFQ credit identified in section (B) above, minus thad FQ.../
calculated in section (A) above (but not greater than zerb?%ALTf-

FQ ADJUSTHENT = 2, /5 - 2. 055 = 11?,0.
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STATE OF FLORIDA )

) ss.
COUNTY OF DADE )
A. D. Schmidt ; being first duly sworn, deposes and says:
That he is Vice President of Florida Power &
Light Company, the herein;

That he has executed the foregoing document; that the state-
ments made in this said document are true and correct to the
best of his knowledge, information, and belief, and that he is
authorized to execute the document on benhalf of said

[ttt DS,

A. D. Schmidt

Subscribed and sworn to before me this

5 day of vare . , 1980
d )

C/QUL«,V I . ~Tredreps

NOTARY PUBLIC/)in and for the County of Dade,
State of Florida

?‘otary Public, State of Florida at Largo
. . . Iy Commicsion Expires October 50, 1923
My commission exXplres: 8endad thry trovpaed ”N"‘»lngiﬂgmy

L.m-m





