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The acceptance criteria for the main steam line break are as
follows: 'i

1. The maximum reactor coolant and main steam system pressures L

must not exceed 110% of the design values.
,

|

2. The maximum clad temperature calculated to occur at the core
hot spct must not exceed 2750 F.

3. The number of fuel rods calculated to experience a DNBR of

less than 1 M--3 )-p r 1.17 (',"lil), whi cheve- 1: 2pp'ic 6 h ,
,

should not exceed the limits of 10CFR 100. This limit is
currently the maximum number of failed fuel rods calculated
in the FSAR (Reference 2),

3.14.3 NSP Safety Analysis Experience

NSP has analyzed the main steam line break using input consistent

with the Prairie Island FSAR (Reference 2). The models described

in Appendix A were used to analyze the following transient cases: ;

f

a. A break at the exit of the steam generator with safety
irijection and offsite power assumed available.

,

b. A break at the exit of the steam generator, with safety ;

injection but without offsite power assumed available. I,
4

\
c. A break downstream of the flow measuring nozzle with safety f

injection and offsite power assumed available.
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e. Fuel Pin Census t|

Calculation of the number of fuel pins (pin census) versus F IS
AH r

_
performed in accordance with the general procedures described in Q

iSection 2.0. The calculations determine the number of fuel pins
above the limiting value of F above which the DNBR equals 1.3

AH

pT4-3)u. 1. U ,('JRS--l b hichaua* 4e a rm 14 c a ble. I j
i
1

3.14.5 Reload Safety Evaluation :
1

\
r 4

Each parameter calculated above is conservatively adjusted to include j
the model reliability f actors, RF , and biases, 8 . These results arej 9,

/ then compared to the bounding values assumed in the safety analysis,
.

r

I hFor K versus temperature during coolcown, the reliability factors
eff

are appl.ied to the calculation of the moderator temperature coefficient |,

prior to the determination of K Uncertainties applied to the ;eff.

( shutdown margin (SCM) include reliability factors for the rod worth, I

moderator temperature defect, and Doppler temperature defect as

discussed in Section 2.4. The cycle specific parameters are acceptable

\ if the following inequalities are met:
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CYCLE SPECIFIC PARAMETER SAFETY ANALYSIS PARAMETER

a. Keff(T ) s Keff(T ) boundingM M

b. aD (1 D) s a
~ ,

0 (I'"St "'98'IV'
-

bounding value)

g+8 'N Bc. o ' "B (least negativeB

bounding value)

d. SDM 2 SDM (bounding)

e. # of fuel pins above s 2D".. '- ' \ "
F DNBR = 1.3 0; Far ,V C 5 f''65 * 2 MWS,haH j
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The acceptance criteria for the main steam line break are as
follows:

1. The maximum reactor coolant and main steam system
pressures must not exceed 110% of the design values.

I

2. The maximum clad temperature calculated to occur at the !

core hot spot must not exceed 2750 F. |
,

3. The number of fuel rods calculated to experience a DNBR |
of less than 1.3 (W-3, when RCS pressure is >1000 psia)
or 1.45 (W-3, when RCS pressure is 2500 psia but s 1000
psia) (Reference 7), should not exceed the limits of
10CFR 100. This limit is currently the maximum number of
failed fuel rods calculated in the FSAR (Reference 2).

3.14.3 HSP Safety Analysis Exoerience

NSP has analyzed the main steam line break using input
consistent with the Prairie Island FSAR (Reference 2). The
models described in Appendix A were used to analyze the
following transient cases:

a. A break at the exit of the steam generator with safety
injection and offsite power assumed available.

b. A break at the exit of the steam generator, with safety
injection but without offsite power assumed available,

c. A break downstream of the flow measuring nozzle with
safety injection and offsite power assumed available.

d. A break downstream of the flow measuring nozzle with
safety injection but without offsite power assumed
available.

|

I

|
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e. Fuel Pin Census

Calculation of the number of fuel pins (pin census) versus Fm
,

is performed in accordance with the general procedures
described in Section 2.0. The calculations determine the
number of fuel pins above the limiting value of Fa above which
the DNBR equals 1.3 (W-3, when RCS pressure is >1000 psia) or
1.45 (W-3 when RCS pressure is =500 psia but s1000 psia)
(Reference 7).

3.14.5 Reload Safety Evaluation

'

Each parameter calculated above is conservatively adjusted to
include the model reliability factors, RF, and biases, B.i i

These results are then compared to the bounding values assumed
in the safety analysis. For K versus temperature duringg
cooldown, the reliability factors are applied to the
calculation of the moderator temperature coefficient prior to
the determination of Km. Uncertainties applied to the
shutdown margin (SDM) include reliability factors for the rod
worth, moderator temperature defect, and Doppler temperature
defect as discussed in Section 2.4. The cycle specific
parameters are acceptable if the following inequalities are
met:
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CYCLE SPECIFIC PARAMETER SAFETY ANALYSIS PARAMETER

a. K rr (Tu)e s Kert (Tg) bounding
b. a * (1-RFo) (least negative boundingo s ao

value)
c. as + Ba + RFa 5 as (least negative bounding

value)
d. SDM a SDM (bounding)

e. # of fuel pins.above s 20%
Fag DNBR = 1.3 (W-3,
for RCS Pressure >
1000 psia) or DNBR =
1.45 (W-3, for RCS
pressure a 500 psia
but s1000 psia)
(Reference 7)

e
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