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Caroinia Power &LigM Company 
July 6, 1973 50-261 

Regulatory File Cy.  

ile: NG 521 NC -73 163 

W Robert Ji Schwei, Chief 
parating Reactors Branch No. I 
irectorate of Ltcenaing 

U. S. Atomic energy-Comission 
aakingtoniL c: Z0545 

Dear Mtr, Schemetv 4./ 
QS 

a. 5. ROBINSON U1NT ho 2 t* 
LICENSE DPR-23, DOCRET N(L 5-246 

ADPfI-TINAL INFORMARGIO IN SUFFO:RT OF 
.U.EoNI M ROWER AiRIa4T ON 

Your letter of June 25, 1973 requested certain additional iniorm&tien 
to be supplied in support of Carolina rower & Light Company's request for 100M 
thermal pow2er authoerization for H. BI Robinson Unit N-. 2 Yonr request denti 
fied six areas requiring additional information. Set forth below are our responses 
to these qtwsttonw in the order pos&e 

1. Additional analyses have been performed to evaluate the consequence 
for a WA during Cycle 2 operation Lot various Axial power shapes.  
Specific-ay. analysts has been performed for an axial power shape 
representing the "corner point" on the q versus axial offset flyspeak 
plot (refer to Figure 4.2 of ICAP-8ll4), ie, at the axial offset 
value beyond which a power reduction is required by the Technical 
Spciftcation± 

The power shape analyzed is shown on Figure 1 as a plot of Fq veres 
core height. As shown on the figures allowances have been made for 
the ef feet of pellet density variations (1.013) and the power spike 
penalty 4ppropriate to a region with flattened clad sections4  Addi
tioally, the mn sured values for the radial peaking factor, E , as 
a functltion of axial height have been included in this figure. The peak 
linear rod power corresponding to this power shape is 13.8 kwft.  

As presented in WcAr-1L4 the nast limiting fuel regions are Region 3 
prior to clad flattening (low burnup rods) and Regions 2 and 3 subse
quent to flattening. The flattened rods are required to mmeet a Max' 
mum clad temperature I0mit of 18000 F for LOCA.  

This analysis was performed using fuel average temperature constent 
with those shown In WAP8114 and inclW4ing an allowance of 9.3h75 x 
P WhEte P L&- the rodL power in kg/f t. The blowdown- analysit; was per

I> Jformed using the SAAN cod ro at 102% of rated cdre powat. The 

336 FYo Otev ee PO Bo Ralal O 602 535



Robert J. Schead a 2 - July 6, 1973 

fuel roa temperatvre galeviations were macic4th the CTA ode 
using reflooding heat transfer coefficients from the FMC:Bf 
correlation NWCAP-7931) 

The resulte- of the analysia in term of peak ad epratute are
shown below: 

Ful Rd ibower -InitLal Avg.  

REgions 2 13.8 2115 0F i~i1 
& 3 vith 
flattened 

Region 3 13.8 2790@F 
low huriup 
redt 

As espectedi the higher axial locatton of the core hot spot 
results in Slightly lower reflooding heat transfer. This reduced 
heat transfer is gompensated for by the lower peak power correspcnding 
to this power shape.  

For amre skewed power shapes, the Thcnmical Specifications require 
a power reduction wen the flux difference limits are erceedd 
Such shapes are generally charactgrixtie of eAnd of life conditions 
where fuel rod temperatures are decreased due to clad creep. For 
the special case of rodt vith flattened clad sections, this benefit 
due to fuel temaperature decrease does not occur. It should be noted 
that the WCA fuel rod thermal trAnsient claculation is conservative 
in the treatment of the power spike in that the spice pemaity is 
applied over the entir rod rather thanlocally at the hot spot.  

2. A steady-state DNE analysis has been pcrfarmod using the power shape 
described in response to question 2. The resulting MIE ratios, wdhich 
were obtained in the sme manner as in WCAP-8114, are bresented beloiw 
along with those which were obtained with the design numcletar hot 
chmniel factor, FtL* of 1.55 ad a 1.55 peak-to-averaga Chopped cosine 
axial distrhetio i It can be seen from the results that i the 
accidcnt analyses utilized the piwet distribution described In response 
to question i rather than the current design distribution, higher 
DNBR's wefald be obtained.  

Mintim DNBR 
SteadyvState DsTi Power Peaked 
Cnd rition-rs ______Toore 

Nainal i.66Z 

Uverpowar 1.35 1.63.  
Cors Imits 1.30 1.58



Rebert J Schme 3 = July 6, 1973 

3. Uher the ownditions requirin surveillance C f the aial poMw j 
distribut'on assurance that the ntil ear hot ahannel factor ? 
is not exceeding the liMits established a41 be developed and 
aintained in the folIing manter: 

A A relatioriip and the associated unrttainty in this relationsahip 
il be developed between the monitor thimble used durtig survetI.  

lance end 7. This informatte will be developed based ipon at 
least six most current full in-care power maps. in this Lora! 
the hot channel factor shall be expressed as: 

(1tir) F 9 -

vhere R is a thnible dependent factor derived from the fU1 
in-core poWer Maps whIch relates the FZ 4 masund in a gives 

thimble to r A cris the standard deviation assoiated with the 
q 

determination of R, a- the axial pover spike factot and Yu the 
lea ncerta nty fierr associated with the deterzination of 

4 by a full in-core power Ap.  

B4 Separate relationships shill be used to relate the measu d F_ 
ifl a give thLible acTired 4'ring surveP'ante t the -q 
applicable to region 2 aMd 3 fuel and the region 4 Ael.  

C til #hAeb time putcmatic computations of Fzz) S(t) can be 
made rapidly, a conservative constant &2 value shall be appltId I 
to Pz. For region 2 & 3 feel a value of 125 shall be used and 
for region 4 fuel a value of 1.15.  

D Pu shall take on the telue of 1.04 to account for intertainties 
an deteraining r from a full in-core power map. The total 
uncertainty factor in deoterminig F during periods of suerva 
3fl (IM) I Po wheretr/i is the standard 
deviation aepreassed as a fractIonal uncertainty.  

A mInimum of two thimblea shall be traced simultaneously at any 
one point in time during surzeilltea. For each thimble, values 

of Eq will be determined applicable to region 2 & 3 and region 4 
fuel. (4 values) The resultIng values of F-4 shall not exceed 
(2.341P} for region 2 & 3 *-- and (.649/?) for region 4 fuel, 
where P i& the fraction of rated power.  

r. In the event a liMit is exceded by one of the four values, an 
imnediate re-trace and. Y determination shall be aloed to 
discriinate against possible equipment pIAbls Otherwise 
exceeding the sbove defins limits thall require a f5 reduction 
in operating power level for ech percent F exceeds the sated 

lirts, and averification at the reduced power level to assure 

Fq is withim lnits.  

I 

'NF



3r 1 44 t 

trw 
'H~~~ 1

4fl! + 1 

o 4 44 L ~ 4 'A V C 

4- 1:' 'p-4 

0 'd SI 4 li gi p 

MM~ 

4 > .i:i 1 I 
' 

S r 40 1* .  

S 4 1 ' t,4 t 

qO k -;'e4 *r,4 

q-4i n4 )tI4 14 Nw 4i.J Nte 
Z 'U N 44 42 Pj~ 4 

is41 0 qtr4 -4 W C N 

4'14 

44 A4 41 
i 'm 41 0i u 1 A . N a N t 

44 - v flM v4 1 t. *'' g 4 4 5 C 4 p'a 

' P-o ow k 

l ';3 
ilk U 4.1p 93 OW 

4 gpM I; gIf 7  1N s 

id iN 4444 f ElY t 4 '0 
61 S p aa '0 41i 

r le. Q4 ux -v t 4 ( 

fi rN' , 4 t4O g MV 'U.I 

8.4f 

9 4 =4. tO bC 'iiIU4 

H 1Y PM 4 

,911 P4 1 o 

A~~C 49 .. 0 %41l 

4 U 144 tih 111 

04 N N N INCMi 

~444t sO-i V44 a1.4E r, 0 u4 

It 
Y'4'NN P4 

O15 ."i 

Si -0'Ai 

P4 M w0 u 

Ij ela h*Qt 
'440 *O@@ oA ffo'4 

I w10 cllfi P P



abert SSchel - S - July 6, 1973 

frequency o sureillance shall be governed by the foloing 
codItion: 

1 SurveillhnCe of the axial power distribution shall be 
r:::: :: a operations above 75% of ratmd powert 

2. Surveillance o the axial peaking factor shall -e performe 
every eight hours using at least two thimbles for each 
$ZstainatifeI 

3 ovesent- of the control hank of rods more than a total of 
fIve rtcpr in any ant direction will initiate an increase 
in surveillance frequency. Surveillance shal be initIated 
Unediate.y upon exrcnang the fiLve-tep liit, and conducteda 
c-ry one half hur thereafter for a two-hour period and once 
at 3r -5 8, and 12 hours following the rod motion.  

rin.geriods o6perations -where divergent enoa escillattns 
are being experienced surveillance vill b conducted at the 
vaxima, minima and nil values of axial offset as determined by 
exacere detectors.  

Justification for the above frequency of surveillanes is based 
unSn the antIcipated behavior of the asial poawer shape filoPwing 
t6 introduction of a perturbation !a the core. Under the 
trequcncy set forth tbove, the core is monitored on an eight hov 
bases during steady-state conditions, and the effect of prtur
bations are mntitored Immdiatc-ly and at progressive expanding 
intervals thereafter during the decay of the transient. The 
infimrtion acquired at this frequency may establish a quanti
tative bases for more accurate follving of svch trgasimnts.  
At which time these information bccme sailable, the above 
prcribad frequencies may be revised subject to the approval of 
the MO.  

5 The pwer sphie penalty for Region 6 fuel has been calculated considering 
the influence of possible clad flattening in adjacent Region 2 assemblies 
The results indicate the Region 4 power spike factor nut be intreased 
11 over what it would have been considering gaps only in Region 4r Thit 
sive goad agreement with the 1.15 S(Z) previously proposed in our 
June 20, 1973. etter.  

6, A ;ampling of xn oscillations initIated by various reactor power 
transient p that w at ent chage in per unIt change in 
adfEff s nei of he order of 1.0with a nasidnr value 
of 1A. Frconseatia it Is rccmmended that a value of 1-7 
be used.  

IM



Mr. Robert J. Schesel - - July 6, 1973 

These information supplied are based upon a conservative and 
operationaelW sound sppoch. Carolin Po r & 4ight believes the information 
supplied herein fully supports authoritation of Robinson Unit to operate at 
100M thermal paver rating.  

Very truly younr 

Manager 
Nuclear Generation 

so; Mr. (U D. Barhamz 
Mr. X. 3. Ressac * 
Mr. B. J. Purr 
Mr. P. V. MenaterI 

V . a Wters 
NY. E . Utley 

I - T I 

VC ,,7 .i . ;I EsI 
1-5
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