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FLORIDA POWER & LIGHT COMPANY

di

April 24, 1978
L-78-148

Office.of Nuclear Reactor Regulation
Attention: Mr. Victor Stello, Director
Division of Operating Reactors ,
U. S. Nuclear Regulatory Commission '
Washington, D. C. 20555

Dear Mr. Stellé:

Re: St. Lucie Unit 1
Docket No. 50-335
RSE ‘Revision

P
-t 2

Nineteen pages of the St. Lucie Unit 1, Cycle 2, Reload Safety

- Evaluation (RSE) have been revised to include the effect of CEA
guide tube wear on the Cycle 2 core configuration. The attached
revised pages can be used to update the RSE which was forwarded
to your office as an attachment to letter L-78-99 of March 22,
1978. The revisions are marked by a line in the right hand
margin. -

Very tx yours, ’ gf“

hrig

ert E. . %
Vice President . )
REU/MAS/mb - : : o /:“4\%
» LN
2ttachment f@m

cc: Mr. James P. O'Reilly, Region IIX

Harold F. Reis,ﬂ Esquire ' ' %
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ATTACHMENT

Re: St. Lucie Unit 1
Docket No. 50-335
RSE Revision

The following RSE pages (L-78-99, March 22, 1978) are revised
to include the effect of CEA gulde tube wear on the Cycle 2
core configuration:
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LY 2T would significant’ reduce the late rgglood peaks’r both fuel types.
Since the low density fuel.experienceSblowdown rupture,the first and
second peak temperatures are higher than that for the high density
fuel. Use of the PARCH code (10) would thus result in demonstrating
the low density fuel to be. the l:um.tmc fuel. ‘ )

e The blowdown (CE‘ELAS” 4A) (4) , ref:z.ll " (COMPERC= II) & ard core-wide clad
 oxidation COMZIRC(5 sup- 1) analyses from the Cycle I analys:.s( ) remain
" valid for Cycle-II. —-Accordingiy, only the new STRIKIN-II results.for the
worst break size for the limiting low density fuel and as applied to the’

high density fuel is being reported in this analysis. )
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The results of this study Eupercede those reported in keference 9 a‘nd
showv that the plant meets. the appropriate MRC Acceptané:e Criteria.(l)

published in the Federal Register on January 4, 1974. -.Conformance is
suzmarized as follows ‘ “ ;

m
’

Criterion (1) PEAX CLAD TEMPERATURE®. "The calculated maximum fuel -
element cladding temperature shall not exceed 2200°F".

The analysis for the low density fuel yielded a peak

clad temperature of 1972°F for the 0.8 DES/PD** break [
at 14.8 kw/ft. The peak clad temperature for the high
density fuel case was 2035°F at 14.8 kw/ft. |

Criterion (2) MAXIMUM CLADDING OXIDATION®. 'The calcﬁlated total
oxidation of the cladding shall nowhere exceed 17% of
the total cladding thickness before oxidation'.

The analysis for the low density fuel yielded a peak

local clad oxidation percentage of 11.ss for the 1
‘o 8_DES/PD break at 14.8 kw/ft. The high density fuel . .
clad oxXidatidn -percentdge was 12.0% 'at’14.8" -x\f'/ft".'-.'" Tow ] ST
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* Neither the low nor the high dens:.ty fuel cases engloyed the PARCH
code(m? Since the peak clad temperatures occur during late reflood,
use of PARCH would result in lower peak clad temperatures, lower local
clad oxidation and lower core wide clad oxidation. Use of PARCI ,hould
also show that the low density fucl is the more limiting gye; type. "-I

#4DES/PD = Double-Ended Slot at Pump D:.scharge
4/24/78
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Criterion (3) MAXIMUM HYDRQGEN GENE RI\TIO\"‘ "The calculated total
" amount of hydrogen generated from the chemical

reaction of the cladding with water or steam shall

not exceed 1% of the hypothetical amount that would he.
. . oe’n'é'iited if all of the metal in the cladding cylinders
| ' surroundmc the fuel, excluding the claddmg surrounding
e " .—w——~ the plenum volume, were to react".

The analysis for the low density fuel yielded a peal
' core-wide clad oxidation percentage of <.67% for the
0.8 DES/PD break at 14.8 lw/ft. The core wide clad
. oxidation percentage for the high density fuel is
<. 63% at 14.8 kw/ft. ) : ) .
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II. Larzs Rreak Analysis

A, I'e:l.o». of Calculation ’ ) ,

~he calculations reported in this section were performed using
Combustion Engineering's Large Break Fvaluation Moedel which is
K 2escribed in References 2, 3, and 6. : . :

In the CE model, the CEFLASH-4A(4);computc'r,program is used to
" determine. the primary system £low pérameters during the blowdown *

phase, and the OOMPERC-II () computer program is used to describe
the system behavior during the refill and reflood phases. The
core flow and thermodynamic parameters from these two codes are
used as input to the STRIKIN-II(6) program which is used to calculate
the hot rod clad temperature transient. The peak cldd temperature and
peak local clad oxidation percentage are therefore obtained from the
STRIKIN-II calculation. The STRIKIN-IT program has heen revised

s --w-.and includes the prevention of a return to nucleate boiling(G’ Sup. 4)

e The core-wide clad oxidation peréentage is ‘obtained from the .results
of both the STRIKIN-II and COMZIRC(S’ Sup. 1) computer programs.

B. Emergency Core Cooling System Assumptions

The ECCS assumptions are the same as those stated in Reference 9.
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C. Core, System and Containment Parameters

Those parameters which dlffer from the prev:.ous analys:v.s(g) are
shown in Table 8-1. - ---————-'—-_7 -
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ves Only the worst break as identified in the (ycle I ECCS performance
analysis (9) was analyzed for Cycle II. This break was the 0.8 DES/PD
(the worst break identified in the Cycle I spectrum for the low
density fuel). and was used for the high density fuel dlso. ™
Analyses of this break for Cycle II resulted in peak clad temperatures
. of 1972 °F and 2035 °F respectively. The substantially low peak clad
CEm ' terperatures for these breaks are due to the fact that the Cycle II
. " .. Zuel stored enérgy at the time in life of the minimum gap conductance
- is appreciably lower than that for Cycle 1. Furthexmore, since the
ceak clad temperatures for Cycle II show an appreciable margin relative
- to the criterion 11m1ts a re-analysis of the full break spectrum is
o ' not warranted since it is expected that the performance for the
rsmaining break sizes will also display these margins.

E. Results -

A re-analysis of only the worst break identified as the 0.8 DES/PD
from the prev:.ous Cycle I ECCS p°rfomance renor"C ) was perform°d
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Table 8.-2 identifies the breaks analyzed in this study for the low
and high density fuels alonor with the figure nunber presentmg the
pertment transzent data for _each analysis. e e
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. As noted in 'I’able 8 2 the results for each of the cases analvzed are
T d1$p1ayed o-raphlcally in Flaures 8.1 and 8 2. For each case, the
variables listed in Table 8-3 are plotted as a function of time.

Times of interest for the various breaks are shown in Table 8 -4,
while Table 8-S summarizes peal clad temperatures and clad oxidation
percentages.
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III.

° . ¢

As shown in Table 8 -1, the Cycle II analysis represents a
reduction :Ln 1n1t1al fuel averaae temperature stored energy for
the low dens:.ty fuel of 134.5°F when compared to the .
Cycle I analysis. _The initial high density fuel stored ‘energy was even
lower , The "analysis yielded low peak clad |
temperatures of 1972 °F for the low density fuel and 20359 for

the high density fuel which are directly attributable to the

reduction in stored enérgy. These results clearly identify

the temperature margin relative.to the Acceptance Criteria limit.

Since the ECCS performance for this break for C);cle IT represents
performance results well below the Acceptance Criteriacl) limits, -

a complete spectrum analysis is not warranted as the remaining -

breaks in the large break spectrum would also display these

large margins. ’

»

.

Mass and energy release to the contaimment during blowdown has not
changed: from those values presented in the Cycle I analysis (9).

Computer Code Version Identification

The following versions of the Combustion Engineering ECCS Evaluation
Model computer codes were used for this analysis:

CEFLASH-4A: Version No. 76041
STRIKIN-II: Version No. 76234
COMPERC-II: Version No. 75097
CQV}ZIRC ¢ Version No. 75055

4/24/78
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1|. Table 3 -1

St. Lucie I Cycle II

General System Parameters

Value

Quantity ’
........ R .- -y y
..—-~Reactor Power Level (102% of Nomlnal) 2611
_Z_Ayé}age Linear Heat Rate (102% of Nominal) 6.2126
-Tﬂﬁaa:;étor Temperature. Coefficient at Initial . -4
Density +0.2x10
- “-System Flow Rate (Total) 139. 44x10°
 Core Flow Rate 134.6x10°
In1t1a1 System Pressure 2250
---~- Core Inlet Temperature 548
::&Cbre Cutlet Temperature 5908 °
-« ~. Active- Core Height 11.39
Fuel Rod 0D 0.44
Number of Cold Legs 4
* Number of Hot legs 2.
Cold Leg Diameter 30
Hot Leg Diameter 42
Safety Injection Tank Pressure 215
Safety Injection Tank Gas/Water Volume - 930,/1090
Peak.Linear— Heat Generation Rate (PLHGR) 14.8
Gap Conductance at PLHGR 714% "
Fuel Centerline Temperature at PLHGR 3835*
Fuel Average Temperature at PLHGR 2563%
L,T;?;kg;ﬁbd Ges Pressure - 1115 5*

L. 379L.%

—-~--%For low density fuel when gap conductance is minimum.
- **For high density fuel, when gap. conductance is minimum.

820 /%=

4/24/78

Cycle IT .
2611 Mit
6.2126  kw/ft
+0.2x10™  ap/°F
139.44x10° 1bs/hr
134.6x10%  1bs/hr
2250 psia
548 °F

598 Op
11.39 Tt

0.44 In

4 .

2

30 ~In

42 In

215 psia
930/1090 Ft>
14.8 kw/ft -
947.2%  BIU/hr-ft-
1552 **

3751.1%  OF

3484 ¥

2428.5%  °F

2181 .

1297.4*  psia
1047.8%% .
10081 . MD/MIU
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Tl . uERISt. Lucie 1T Cycle 11N
. . . Times of Interest S . - .

.

R Ay s TP PYeTes .o
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» _ B .
- P N - - a
oo (Seconds) . - Lo P
L - N
’ R - 5 - . « >
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- T “Low-Density Residual Fuel (14.8 kw/ff‘)""‘a o

¥ W=

i Hot Rod ~ " SI"Tanks * ° Start of" SI Tanks

Fnmal mowmn
]

v - Break

. s
» a

F

=5 0.8 x DES/PD 9.02 .17.6 . .35.84 S 70.33

s
o) sermem cvwmarn e 1a
- TSPy

- Hisch Density Fuel (14.8 kw/ft)
T 0.8 x DES/PD-  54.91 - 17.6 35.84 70.33"
.\ .
- ’ N . < b ,': ' i 2 23 Vaw ’
:, o~ :.2.".,’" ,‘.;’"3‘ “ o, L I ) . .
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. Table 8-5
. "St Lucie F-— Cycle. IT -

Peak Clad Temperatures and Oxidation : 1?ercentaoes .
© for the 0.8 DES/PD Break | o .

*
»
. .
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. B »
< - - » « LIRS - .
. - “
* . " - « N 0
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Low Dens:.ty Residual Fuel (14. 3 kw/Ft) . .

s . Peak Clad °  Clad Oxidation (9)
g Break Temperature (°F) Local' | Core-Wide
1972 Lo -, 11.8 <67
| " High Density Fuel (14.8 kw/ft) ) )
o 0.8 x DES/PD. - 2 S V '
. DZS/ o 2035 12.0 <.63
B »
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PEAK CLAD TEMPERATURE, °F
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GAP COWDUCTANCE, BTU/HR-FT4-OF
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CLAD OXIDATION, 7
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