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I. Zotroguction

This document reports the results of an analysis that was performed to
gemonstrate that Prairie Islanc, Units I and II, meet the requirements of
Appenaix K anc 10CFRS0.46 for small break LOCA. The analysis incorporates
anticipated plant haroware modifications, i.e., the new upper reactor internals
package anc the thimble plug removal, as well as increased levels of FQ ang
steam generator tube plugging.

The analysis was performed using the § NOTRUMP anc LOCTA computer codes for a
spectrum of small break sizes. These codes are incorporated in the approved
wWestinghouse ECCS Small Break Evaluation Model developed tc cetermirme the RCS
response to cecign basis small break LOCAs and to aadress the NRC concerns
expressec in NUREG-0611, "Generic Evaluation of Feeawater Transients anc Small
Breax Loss-cof-Coclant Accicents in Westinghouse-Designed Operating Plants."

The NCTRUMP computer code is a one-cimensional general network code consisting
of a number of aovanced features, including the calculation of thermal
nor-equilibrium in all flulc volumes, flow regime-dependent crift flux
ca.culations with counter-current flooding limitations, mixture level tracking
iogc inmutiple-stacked fluic noges, and regime-gepencent heat transfer
correlations. NOTRUMP includes the representation of the reactor core as
neated control volumes with an associated bubble rise model to permit a
transient mixture neignht calculation. The multinoge capability of the program
enables an explicit and detailec spatial representation of various system
components. In particular, it enabtles a proper calculation of the behavior of
the loop seal curing a loss-of-coclant transient.

Qacding tnermal analyses are performec with tne LOCTA-IV (Reference 3) code
whicn uses the RC pressure, fuel rod power ristory, steam flow past the
uncovered part of the core, anc mixture height nistory from the NCTRUMP
nyaradic calculations, as input.



Table 1 lists important input parameters and initial conditions used in the
NCTRUMP analysis. The core power decay and axial power distribution are shown
in Figures 1 and 2. For these analyres, the SI delivery considers pump
injection flow which is depicted in Figure 3 as a function of RCS pressure.
This figure represents injection fiaw from the SI pumps based on performance
curves degraced 5 percent from the design head. The Safety Injection (SI)
system was assumec to be delivering to the RC 25 seconds after the generation
of a safety injection signal. The 25-second celay includes time required for
diesel startup and loacing of the safety injection pumps onto the emergency
buses. Mnimun safeguarcs Emergency Core Cooling System capability and
operability has, also, been assumed in this analysis.

The nyaraulic ana'yses are performed with the NCTRUMP code using 102 percent of
the licensec NISS core power. The core thermal transient analyses are
performed witn the LOCTA-IV coge using 102 percent of licensec NSSS core power.

Three break size transients were evaluated, 3 inch, 4 incn, and 6 inch. These
ransients were considerec to be terminated when the fallawing criteria were
met:

1. RS system pressure hac decreasec below the accumulator set point and
accumulator flow hac been initiated.

<. The core hac been recoverec and the core/upper plenum mixture level
wWas at or above the bottom of the vessel outlet noczzles.

3. The net flaw to the RCS was positive with accumulator and SI flow
exceeding the break flow.



III. Besults and Conglusions

Of the tnree break sizes evaluated, core uncovery occurred only for the 4-inch
break case, Figures 5, 7, and 10. Accumulator injection terminates the 3-inch
break transient; producing a positive slope cn the core mixture level curve. A
similar result occurs for the 6-inch break. The &4-inch Dreak shows two brief
periods of core wuncovery prior to accumulator injection. During the second
period of uncovery a PCT of 1000°F oceurs, Figure €. This value is well below
all Acceptance Criteria limits of 10CFRS0.46 and is non-limiting in comparison

to large break analysis results.
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TABLE 1
NEJT PARAMETERS USED I THE SMALL EREAX ANALYSES

Larameter

Peak Linear Power (kw/ft)
(incluaes 102% factor)

Total Peaang Factor, FQ
Power Shape
Fuel Assembly Array

Nominal Colc Leg Accymulator
Water Volume (ft~/accumulator)

Nominal Colc Leg Acgunulat.or
Tank Volume (ft”/accumulator)

Minimun Colc Leg Accumul ator
Gas Pressure (psia)

Pumpec Safety Injection Flow

Steam CGenerator Initial Pressure (psia)
Steam Generator Tude Plugging Level %
Fuel Assemply Thimble Plugs

Reactor Upper Internals Package

axall Sreak

15 003

2.50

See Figure 2
14x14 OFA
1266

2000

715

See Figure 3
733.0

10

Femovec

New Design



Start

Reactor Trip

Top of Core Uncovered

Colc Leg Accumul ator Injection
Peak Qac Temperature Occurs

Teop ot Core Covered

TABLE 2

ot Ly
0.0
4.5
NA
703.0
NA
NA

F=7

ph: ¥ o
0.0
2.8
183.7
371.5
297.8
325.8

6 in. Break
(sec)

0.0
1.7
NA
162.6
NA
NA



Results

Peak Qac Temperature (°F)

Peak Qac Location (ft)

Local Zr/H?O Reaction (max), (%)
Local Ir/K,0 Reaction Location (ft)
Total Ir/K,0 Reaction (3)

Hot Rog Burst Time (sec)

Hot Rod Burst Location (ft)

TABLE 3

3 in. Break

F-8

NA
NA
NA
NA
<.3
NA
NA

4 in. Break

1000
12.00
0.066
12.00
<.3
N A
N/A

6 in. Break

N
NA
NA
NA
<3
NA
NA
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Figure 1. Core Power After Reactor Trip
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Figure 2. Smal! Break Power Distribution Assumed for Loca Analysis
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Figure 3. Safety Injection Fiowrate Versus Pressure
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Figure & 3-inch Cold Leg Break RCE Pressure Versus Time
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Figure 5. 3-inch Cold Leg Break Core Mixture Level Versus Time
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Figure 6 4-inch Cold Leg Break RCS Pressure Versus Time
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Figure 7. 4-inch Cold Leg Break Core Mixture Level Versus Time
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Figure 8. 4-inch Cold Leg Break Clad Average Temperature, Mot Rod, Versus Time

F=16



RCS PRESSURE (PSIA)

18832-10

?

g

?

100 20C 300 400
TIME (SECONDS)

Figure 8 6-Inch Cold Leg Break RCS Pressure Versus Time

F-17

SoC



(F1)

CORE MIXTINRE LEVEL

1583211

30
28
26}-
24 b
22 -
o —————————————————- - R e p—— IO-P.H-.%.---------<

2,’-\ i ! 4’

"o 100 200 300 400 s00

Figure 10 6-inch Cold Leg Brear Core Mixture Level Versus Time
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