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3. INPUT TO ANALYSIS l

A list'of the significant plant input parameters to the LOCA analysis is
presented in Table 2.

Table 2-

SIGNIFICANT INPUT PARAMETERS TO Tile

LOSS-OF-COOLANT ACCIDENT ANALYSIS

Plant Parameters:

Core Thermal Power 2531 MWt, which corresponds to
105% of rated steam-flow

Vessel Steam Output 10.96 x 106 lbm/h, which corresponds to
p 105% of rated steam flow

Vessel-Steam Dome Pressure 1055 psia

Recirculation Line Break Area (DBA)
I for Large Breaks - Discharge 2.37-ft2, 1.89 ft2, 1.0 ft2

- Suction 4.14 ft2'

Recirculation Line Break Area
for Small Breaks - Discharge- 1.0 ft2

E
.9 f t2, 0.15 ft20

- Suction 0.07 ft

Number of Drilled Bundles All

Fuel Parameters: |

Peak Technical Initial
Specification Design Minimum.

Linear Heat Axial Critical
Fuel Bundle Generation Rate Peaking Power

i Fuel Type Geometry (kW/fri Factor Ratio *

A. Initial - Type 2 7x7 18.5 1.5 1.2

B. Initial - Type 3 7x7 18.5 1.5 1.2
|

C. 61)l 7411 8x8 13.4 1.4 1.2

D. 80274L 8x8 13.4 1.4 1.2

E. 8DRB265L 8x8 13.4 1.4 1.2

F. 8DRB283 8x8 13.4 1.4 1.2
G. P80RB265L 8x8 13.4 1.4 1.2

11. P8DRn283 8x8 13.4 1.4 1.2

1. P8DRB28411 8x8 13.4 1.4 1.2

J. P8DRB299 8x8 13.4 1.4 1.2
_

*To account for the 2% uncertainty in bundle power required by Appendix K, the
SCAT calculation is performed with an MCPR of 1.18 (i.e., 1.2 divided by 1.02)
for a bundle with an initial MCPR of 1.20.

'
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- 4.5''RESULTS OF Tile CllASTE ANALYSIS

This code is used, with. suitable inputs from the other codes, to calculate the

fuel cladding heatup rate, peak cladding temperature, peak local cladding
-

oxidation, and core-wide metal-water react ton for large breaks. The detailed
fuel model in CilASTE considers transient gap conductance, clad swelling and
rupture, and metal-water reaction. The empirical core spray heat transfer and
channel wetting -correlations are built into-CHASTE, which solves the transient

~

'I

- heat' transfer equations for the entire LOCA transient at a single axial plane
. in a single fuel assembly. -Iterative applications of CHASTE determine the
maximum permissible planar power where required to satisfy the requirements

of 10CFR50.46 acceptance criteria.

The CilASTE rcaults presented are:

e Peak Cladding Temperature versus time

e Peak Cladding Temperature versus Break Area
,

!

i

Peak Cladding Temperature and Peak Local Oxidation versus Planar !e

Average Exposure for the most limiting break size j

i
e Maximum Average Planar-Heat Generation Rate (MAPLHCR) versus Planar

,

- Average Exposure for the most limiting break size
:
;

Rod Perforation Time and Temperaturee
,

= e - Hot Rod Location
,

A summary of the analytical results is given in Table 3. Table 4 lists the

figures provideu.for this analysis. ILe MAPLHGR values for each fuel type in
* the FitzPatrick core are presented in Tables SA'through .5J. ]
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4.6.'fETHODS

In the.following sections, it will be useful to refer to the methods used to
analyze DBA, large breaks, and small breaks. For jet-pump reactors, these are
defined'as follows:

i

|
a. DBA Methods. LAMB / SCAT / SAFE /DBA-REFLOOD/ CHASTE. Break size: DBA.

b. Large Break Methods (LBM). - LAMB / SCAT / SAFE /non-DBA REFLOOD/ CHASTE.. |

Break sizes: 1.0 ft < A < DBA.'

c. Small Break Methods (SBM). SAFE /non-DBA REFLOOD. Heat transfer
2coefficients: nucleate boiling prior to core uncovery, 25 Btu /hr-ft _op

af ter recovery, core spray when appropriate. Peak cladding temperature
and peak local oxidation are calect.ated in non-DBA-REFLOOD. Break

sizes: A < l.0 ft .
.
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Table SA

PL\PLi[CR VERSUS AVERAGE PLANAR EXPOSURE

Plant: FitzPatrick Fuel Type: Initial Core Type 2

Average Planar.
. .

Exposure !!APLilGR PCT 0xidation

(mwd /t) (kW/ft) (OF) Fraction

200 14.9 2198 0.032

'1000 14.9 2196 0.031

5000 14.9 2198 0.030

10000 14.6 2199 0.031

15000 14.1 2197 0.075

20000 '13.9 2197 0.075-

25000 13.8 2198 0.071

30000 13.3 2189 0.075
-

35000 12.4 2065 0.050

40000 11.1 1870 0.025 _

Table 5B

MAPLilGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: FitzPatrick Fuel Type: Initial Core ' Type 3

Average Planar
Exposure MAPLHGR PCT 0xidation
(mud /t) (kW/ft)' (OF) Fraction

.

1

200 14.7 2197 0.032.
1000 14.8 2197 0.032
5000 15.0 2197 0.032

10000 14.6 2198 0.030
15000 14.1 2199 0.077
20000: 13.9 2196 0.077
25000 13.7 2199' O.079

30000 13.1- 2198 0.050 'j
35000 11.8- 2111 0.068

-

40000 10.5- 1933 0.035
. -

)
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Tabic SC

MAPLilGR VERSUS AVERAGE PLANAR EXPOSURE

t

!

Plant: FitzPatrick Fuel Type: 8D274H ]
f

Average Planar |

Exposure MAPLHGR PCT 0xidation
,

(mwd /t) (kW/ft) (OF) Fraction

200 11.2 2063 0.020
'1000 11.2 2060 0.020

5000 11.8 2125 0.024

10000 12.1 2152 0.026 !
!

15000 12.2 2181 0.028 ;

20000 12.1 2180 0.029 {

25000 11.6 2134 0.025
|

30000 10.9 2041 0.018 '
.

35000 9.9 1914 0.012
~

40000 9.3 1830 0.008
-

|
Table 30 |

MAPLHGR VERSUS AVERAGE 11 ANAR PTOSURE f

I
Plant: FitzPatrick Fuel Type: 8D274L :

i

Average Planar {
Exposure MAPLHGR PCT 0xidation '

(tfWd / t) (kW/ft) (OF) Fraction I

!
!

200 11.2 2070 0.020
1000 11.3 2070 0.020 [
5000 11.9 2143 0.025

10000 12.1 2149 0.025
15000 12.2 2179 0.028 ,

f20000 12.1 2179 0.028
25000 11.6 2133 0.025
30000 10.9 2039 0.018 !

35000 10.0 1914 0.012
~

40000 9.3 1829 0.008 |,

i
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Table SE
-

MAPLIIGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: FitzPatrick Fuel Type: 8DR112651.

Average Planar
Exposure. MAPLilGR PCT 0xidation
(mwd /t) (kW/ft) (*F) Fraction-

200 11.5 2158 0.030

1000 11 .6 2159 .0.030

5000 12.0 2200 0.033

10000 12.1 2198 0.032

15000 12.0 2200 0.033

20000 11.9 2197 0.033

25000 11.3 2125 0.026

30000 10.7 2046 0.020

35000 10.1 1959 0.015
40000 9.4 1871 0.011

Table SF

MAPLilGR VERSUS AVERAGE PLANAR EXPOSURE

Plcm t : FitzPatrick Fuel Type: 8DRB283

Average Planar
Exposure MAPLIIGR PCT 0xidation
(Mml/t) (kW/ft) (*F) Fraction__

200 11.3 2138 0.028
1000 11.4 2133 0.028
5000 11.9 2193 0.033

10000 12.1 2199 0.033
l5000 12.0 2198 0.033
20000 11.8 2195 0.033
25000 11.3 2135 0.027

30000 11.1 2102 0.025
35000 10.5 2021 0.018
40000 9.8 1938 0.014

4-9
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Table SC -

MAPLilGR VERSUS AVERAGE PLANAR EXPOSilRE

Plant: FitzPatrick Fuel Type: P80RB2651.

Average Planar

| Exposure FL\PI tlGR PCT Oxidation
! (mwd /t) (kW/ft) (*F) Fraction

200 11.5 2140 0.028

1000 11.6 2147 0.028
| 5000 12.1 2190 0.031

10000 12.2 2188 0.031

15000 12.2 2195 0.032

20000 12.0 2179 0.030

25000 11.3 2088 0.023

30000 10.7 -2004 0.017

35000 10.1 1904 0.012
40000 9.4 1810 0.008

Table 511

MAPLilGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: FitzPatrick Fuel Type: P8DRB283

Averal;e Planar

Exposure MAPLilGR PCT 0xidation

(t:1_WJ / t ) (kW/ft) (*F) Fraction
_

200 11.3 2122 0.027

1000 11.4 2123 0.027
$000- 11.9 2174 0.030

10000 12.1 2183 0.031

15000 12.1 2193 0.032

20000 11.9 2172 0.030

25000 11.3 2099 0.024

30000 11.1 2046 0.020
35000 10.5 1963 0.029
40000 9.8 1851 0.010

4-10
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e Table 51-
-

! .

MAPI.llGR VERSUS AVERAGE PLANAR EXPOSURE-

. Plant: FitzPatrick- Fue1< Type: P8DRB28411

Average Planar

| Exposure. MAPLllGR . PCT 0xidation
'
. (mwd /t) -(kW/ft) ('F) -Fraction
l-
i

! 200 11.3 2116 0.026
,

1000- 11.3' .2117 0.026
,

| 5000 11.7 2152 0.029
l'

10000 12.1 2185 0.031

15000 12.0 2186 0.031 |

20000 11.6 2142 0.027

L 25000 10.9 2046 0.020

30000 10.2 1945 0.014

35000 9.6 1852 0.010
40000 9.0 1768 0.007

Table SJ
,
,

'
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

,

I

|
Plant: FitzPatrick Fuel Type: P8DRB299

!

Average Planar
Exposure MAPLHGR PCT 0xidation

___,Qly1]t ) (kW/ft) (*F) Fraction1

200 10.9 2068 0.022
1000 11.0 2072 0.023
5000 11.5 2111 0.025

10000 12.2 2191 '0.031
15000 12.2 2198 0.032
20000 12.1 2195 0.032
25000 11.6 2139 0.027'

; 30000 10.9 2029 -0.019-

f 35000 10.3 1955 0.023-
i

I- 40000' 9.6 1836 -0.009
i

.
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