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Your letter of Jume 25, 1973 cequested certain additional information.
to be suppiisd in support of Csrclims Fouwer & Light Comsaay's request for 105
fheimil power authorization for B. B, Bobinson Unir No. 2, Your Toguest idgnti-
fied sixz syess requiring additional information. Set forth beiow are our responssy
te thase guostions in the order pozed.

i
£
o

i. Additional asslyazes hsve been performed to svaluate the consejiscces
- for & I0CA during Cycle 7 operation for wariocus amial power chapes,
Specificslily, enalysis hrs been performed for am axial power shaps
representing the Yeormer point® on the Fg versus swial offset flyspeck
ploet {rafer te Figure &.2 of WCAP-R114), iz, ab ths axial offsef
value beyond which a power redusiion is regquired by the Techaical
Specification.

The power shape zaalyzed ie shown on FPipure i as 2 plob of Fg versus
core halght. A&r shown on the figurs, allsuances heve been made for

the affscr of peliet dansity wariatione {1.013) and the powsr spike

penaliy sppropriate fo 2 region with flattened clad szections. Addi-
tionally, "the messurnd velues for the radial peaking feotor, Fyy, 88 .
a fuantion of axial hefght have besn Included in zhis
iigesr rod power corresponding to this powsr chapa is

»

Eigure. The peak
13.8 kwife.

An prezented In WCAT-8114, the zoat limitiag fuel regisne ere Region 3
prioyr to clad f{lsttenians {low burnup rods) and Bsplons 2 and % subse-
gquent ¢£o flartening. The flattensd reds sve reguized to mest & mawi-
muzs clad fesperature limir of 18059 for LOCA.

Thiz acalyele was porformed using fuel aversge temperatures consisztent
with those shown in ¥0AP-B114 and inclnding an allowance of 9.3759F x
P where P ie Che rod power in kuw/ft. The blowlown aasiveis was pap=

formed using the SATAR code vum st 10Z% of rated cérs powes., The
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fuel Tod temporature sgloviztions were mede with the LOUTA aade P
, \ using reflopding hest (rassfer coefficients from the FINIHT -
eorrelation (HUAP-78313. |

, The resulre of the asnsliyeis i fsrme of peak clgd Temperature sre .
ghoen bBolow: P

Fael Eod Dower Infrisl Avg. L
Sepion  __ Mwfft Fugl Tomp. Feak Ciad Temp., - .
Eegions 2 3.8 21155F igii
&3 wi 1
fisttenad
Begiom 3 12.8 Z2730%F 24F
ime burnup
Tl

Ae expactod; the igﬂ r axisel lozcgtion of the core Lt apet f
results in sliphtly lower reflgoding heat travsfer. This reducsed :

tieat transfer is gcmpaﬁsstﬁd for by the lowsr peak pover corresponding
to this power shaps,

For moze skewed power shapes, the Technical Specifications require

a powar raduction when the flux difference limdte sre ezcesdcd,

Such shaper are generelly charscteriseic of snd of life conditions
where fuel rod tam?bzg;urcg grs decreased due Lo clad sresp. For
the specisl cese of rods with £lartensd clsd sections, this benefit
due ta fuel temperature decreazss doss not accur. It shoeuld bs poeted
that the IOCA fuel rod thermal tramsieal claculation is conservative
in the treatment of the power spike i{n that the splks penalty ie
applied over the entize vod vather than loecslly =t the hot apot.

- 2. A stogdy-ztate DEB snalvais bas besn performed usging the povwsr shepe

described in responge to guestion 2., The xagglciig M racios, vhich
wers chbtainad in the same manser aa $n WLAP-8114, are presented balow
slgug with thoss which wers obteined with the design nuclesr hot
chmmel factor, ?5%; of 1,55 aud a 1.55 pesk-to-azvovage choppged cosins

| axizl distribution. It con be ssen from the resules that 3 the

| gecident mmalyses utilized the power distribution descrlbed in razponas

| to guestion 1 rather than the turreat design distribution, highar

ONBR's would he sbtaised.

Minfspum DHBR

’ Staady-State Dezign Power Peaked ‘
Londiticns Pouwcy Shape To Top of Core i

Hominal 1.88 2.00

iverpowet 1.35 i.63

Gors Limits 1.30 1.38
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3. Vnder the conditions requizing zerveillanse of ¢he axial powey
diastribution azsuTence that the maeiear bt chamosl factor ?‘é
iz not exzgsding the limits wash ished zhsil ba developed and
eaintained in the follswiang maomer: : ’

A. A& ralgtiomship ad the aszocisted wmeertainty in this relxtionship
wiil Be de t;’&f.é;%&" batween the monitor thisble used during suyvsiil-
lanpe aad F Fg- Thisz informstion will be dsvelopsd based um &t
Inept six most eurTont full in-gsrve pousy ma;s.u In thiz fors
the hot chanpel factor shall be gzprasssd as

z * Fu

b

= Ry - 7, -

where % iz a thisble dependent factor dexived froe the full
in~cors power maps which relates the Fg measured In 3 given
thimkle ta ?Q ris the sfandard devistiocs asscciated with the
deteraination ::sf 8, B, the gxizl pover spike fsctor and Fu ths

2, 3, 3 T _ ~
%3@2 uncertsinty factor asszoristed with the determinavion of
FF by a full in-cors gover Sap.

152;4

Separats relaticnships shkall b2 used teo ralate the ,aeasugs&é
311

. imia given thimbls scquired during surveillamte to Ta 'szmt‘,
zppificable to tegion 2 gnd 3 fuel gnd the regiom & *&.A-

\L

zade rf:,.ahy_i a zonaervative constant §» ?81116 ghall bz geppliad
t¢ Fs. For tegion 2 £ 3 fuel 2 velue of 1,325 zball be usad and
for region & fuel z value of 1.3%.

€. Turil which vime sutomaric :,mg}n_;s&ms of F 2{z) ° 5;;;,} can be

. ¥u shall take om the mﬂm of 1.04 e ascoust for !mﬁe\“i:aiﬁ iaan
in determining FX from o full in-cose HWRFET f38D. LN total
uncartainty fasctor in destersining FE during periods of serveils

devigtion expressed as a fractional umeerteinty.

E. A ninisum of rwo thisbles aﬁa’g} be traced simultsnecusly =t any
ope point in time during surveilligmesa. For cach thisble, valuss
of F_ will be dotormined agpl;taﬁiz to regilon 2 & 3 and vegiom &
fuel. (& values) The resulting valugs of P shail not esceed
(2.34/F} for zegion 2 & 3 fusl sod {2.497F) for raglon 4 fuel,
wvhere P iz the frastion of rsfed powes.

F, In the svent a iimit is 'a:ca;:dﬁf'; by omae &f the fa‘}i}‘i‘ vaizes, &
imeah gte re-trace sad ¥y datermination shell be allswed to
crisinats againef wssﬁs.{s eguippant problsms. Dikerviss

'.:.xi‘.i: ding the shbove fzfine limibs shall requive 5 1% veduction

.m speeating power isvel for zach reﬁ:&i‘xt ?,. sxcasds the stated

itg, and g verificadtion at the redfoesd ?mr 1svsl 0 aszurs

?;g is within iimiza.

lamce will offmcrively be {1 +5°/E) = Fu wheze W/ i3 the standsrd

T ————
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| Pregqueacy of asrvexxi’ ace shall B@ gggernaé By the fallowing
© eomditiong: '

SRR vﬂﬁ’?ﬁiilaﬁﬁﬁ of ths axial power distributicn shall be

3. #ovemeut of the contrel bank of rods mors than s tota

Cheme 20, 1873, létrer.

'raquagg& for a1l coerstioms abovs 75% of rated power.

u,m

eillance of the axial peaking fa
a?ar?‘aiyﬁ houre uzing at isast Swo
ggterginnticen.

BT

P
-~
thi

do. )

zhsall be parformed
hlos for each :

-

@f

w.a

five steps in gny ong direetion will inirizks an iscPsss

in surveilismce fregquency. Survelllance shall bs initia igﬁ

ismedistely upon ezcesding the five-ztes ilimit and conduck é'
"gyc*y sno-half haur Lhe*ehité for 3 bwe-heur period 2pd snos

at 3, 5, 8&; snd 12 hours following ths Tod soiion.

are being sxperisuced surveillance will ks copnducted at the
maxisms, minims and nil values of aﬁiai sffset as dotermined by
- exe-gore datsctors. o

5. Justificatics for the above frequency of surveillance is baged
upon the anticipated behavier of ths axial power shape following
ntroduction af a perturbaticn in the core. Under the
froquenty set forth sbove, the cors is ponitorsd on s eight hous
bazes during zteady-stste conditions, and ths offect of pertus-

bations ars monitorsd Ummediately zod at progressive expanding

1P
ey

intsrvals theresfiar iuzi:g the decay of the transient. The
informarion acquired at this frequency msy establish s quanti-
tative bases for move stcurste following of such trmmsisnts,

At vhich time these informstion becsme gvgilable, the above
pruscribed frequencies =ay bﬂ revised subjest to the spproval of
the AEC. ' ’

The powey zpike penalty for Regivea & fusl bas been cslculatsd éﬁnsiééfiﬁg
the influence of posaible clad flsttening im adiscent Region I smgasblies

The vesnlts indiccie the Repion 4 powsr spike factor must be imerexssed by
i% over what it would heve been considering gspe only in Besgiom &. This
givaz good agrmemcnt with the 1.15 S{Z) previcusir ?rﬂpﬁ5éé in our

A ssﬁpi&ng oF xendn Q“tliinti&ﬂﬂ iaftiat@d Wy varisus TeacloT pEer
‘ gnt tﬁange in 35 per unit chenge in
£ha &iﬁt = maximaa valus

alua of 1.75%

L, 3&:€égf§etieés'n£ éggfgﬁiﬂga ﬁ%ﬁf& divergent sspow cacillstions 0

AR i

A e A o
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¥r. Robert J. Schemel -5 - . July &, 1973

o

. These information supplisd aze based updon & conservalive and
opsratisnelly sewnd spprosch. Caroline Pounr & Light bailewas the informstion
supplied herein fully supports authorization of Bobinsen Unit o cperste at
I tharmal powsr Tsting,

Yery truly youts,

Hansper ’ I
Buclear Generstion a , §
i
]

ERH ‘wmvp

&er . Mr. €, %. Barhan
My, B. E. Bessac ,
Mr. B, J. Fury v ' SR
. B, ¥, Hengeey
M. D. B, ¥aters
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