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Attachment 1

WCOBRA/TRAC INPU]

change

Revised PAD 3.4 fuel data (highe SAC (reload) data had more
avg. temps) with lower 5 psic \ Ing temperatures.
backfill pressure,

reasad peak rod power tc .54 tion to match current power
Kw/ft (from 14.47 kw/ft), avel and peaking factors.

rected Neutron redistributic 'o match corrected code model
factors. (Addendum 4)
Added Gamma red on factors or new

LS,

code version (Addendum 4).

Modeled ACCUM/S interaction. O match lant confiliguration.

ressure drop calces ‘ o match current input methods.
gravitatione

heads. Expan

el

WA

1l next t«

deck to match
state deck.

leg ¢

orrected broken
speclfy no heat t
friction 1n broken
using Moody flo




Attachment 2

Justification of Sensitivity Study Results for Point Beach Reanalysis

The Point Beach reanalysis using the methodology in Addendum 4 of WCAP~-
10924, Volume 1, was performed for the worst break (0.4 DECL guillotine)
with the worset single failure (loss of one low head SI pump), using the
limiting axial power shape determined from the lead two-loop plant studies.
The worst single failure, loss of a low head SI pump, has not changed from
even the initial two-loop sensitivity performed with the pre-WCOBRA/TRAC
methodology. The 0.4 DECL guillotine break is the most limiting break, as
confirmed by the original sensitivity studies, and represents the lower
bound uncertainty on the Moody critical flow model. The break spectrum
sensitivity results shown in WCAP-10924 Volume 2, showed that the 0.4 DECL
guillotine was clearly the limiting break.

The axial power shape sensitivity studies given in WCAP-10924, Volume 2,

also showed that a center skewed axial power shape with the peak displaced
upward was most limiting for two-loop plants. This limiting shape was used
with the worst break and worst single failure for the Point Beach analysis.

The above assumptions were based upon sensitivity studies documented in
WCAP-10924, Volume 2, Revision 2, and performed with three- and four-
channel WCOBRA/TRAC UPI models. These sensitivity studies were used to
address the impact and direction, increase or decrease, of the peak
cladding temperature for each change studied. The model corrections and
improverents described in Addendum 4 either would not affect these
sensitivity studies (e.g., the decay heat correction has no impact since
the sensitivity studies employed the 1979 decay heat model, while the
correction affected only the 1971 decay heat model) or would not
significantly change the relative PCT differences between the calculations
for the studies performed. In other words, while the PCTs for these
studies could change, the relative differences between the calculations
should be preserved such that the original decisions on worst case
assumptions should still apply. Chapter 5 of Addendum 4 provides a more
detailed discussion of the effect of the model changes on the sensitivity
studies.
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When the reactor coolant system pressure falls below the pressure in the
accumulators, the accumulators begin to inject borated water. The
conservalive assumption is made that ECCS water injected into the cold
leg bypasses the core and goes out through the break until the termina-
tion of bypass. This conservatism 1s again consistent with Appendix K of
10 CFR 50,

Thermal Anglysis

Performance Criteria for Emergency Core Cooling System

The reactor is designed to withstand thermal effects caused by a loss of
coolant accident including the double ended severance of the largest
reactor cooling system cold leg pipe. The reactor core and internals
together wilh the emergency core cooling system are designed so that the
reactor can be safely shut-down and the essential heat transfer geometry
of the core preserved following the accident. Long-term coolability 1s
maintained.

The emergency core cooling system, even when operating during the injects
tion mode with the most severe single failure, is designed to meet the
acceptance criteria. The most severe single failure is the loss of one
RHR pump. Loss of one diesel generator is a less severe single failure
since such a failure results in the loss of one containment spray pump
which increases containment pressure. Higher containment pressure
increases the rate of core reflood thereby reducing PCT. Loss of one RMR
pump results in a higher PCT.‘aJ

Method of Thermal Analysis

The analysis was performed using the Westinghouse Large Break LOCA Best-
Estimate Methodology‘[z'BJ The Westinghouse Best-Estimate Methodology
was developed consistent with guidelines set forth in the SECY-83-472
document.[4J These guidelines provide for the use of realistic models
and assumptions, with the exception of specific models and assumptions
required by Appendix K. The technical basis for the use of this model {s
discussed in detail in References 2 and 3.

Revision 3 14.3,2-2 November 1989
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cold leg such that water spills out from both sides of break, with
various discharge coefficients modeled to account for possible variations
1o flow., These results show & clear trend that a DECLG break with @
discharge coefficient of 0.4 will be limiting for the Appendix K calcule-
tion. Double-Ended Mot Leg Guideline (DEHLG) break results are not shown
in Figure 14.3.2-1. Celculations described in Reference 3 show that
DEMLG breaks are not Timiting. These results justify performing only @
0.4 DECLG break for the Point Beach Appendix K calculation, results of
which will be discussed later,

For the Appendix K calculation, «xemptions from items J.D.3 and 1.0.5 of
Appendix K to 10 CFR Part !>0[lJ were requested fn a letter dated November
30, 1955.[9) These exemptions were necessary because Jtem 1.0.3, which
requires the use of a8 carryover fraction to calculate the reflood core
exit fluid flow, and Item 1.0.5, which sets specific requirements for
refill and reflood heat transfer calculation, were intended for convens
tional cold-leg injection plants and are not applicable to the UP]
plants. This exemption has been grantod.[7J

The PENP analysis also models the removal of the thimble plugs with the
corresponding increadse in core bypass flow. Other input specifications
for the LOCA analysis are delineated in Table 14.3.2-2. These parameters
were chosen at their limiting values in order to provide @ conservative
estimate of the capability of this plant to recover from a large break
LOCA analysis. 1f the direction of conservatism was unknown, the limit.
ing value was determined by sensitivity studies documented in Reference
3. Results of sensitivity studies are similar to previous Evaluation
Mode) results with the exception of having the resctor coolant pump
running A sensitivity study shows that having the reactor coolant pumps
running increases peak cladding temperature.

The fuel parameters wused as input for the PBNP LOCA analysis wer
generated using the Westinghouse fuel performance code (revised PAD 3.7,
Feference €). The fue) parameters input to the code were at beginning*
of*1ife (maximum densification) values,

Revision 3 14.3, 25 November 1988
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The PENP Appendix K analysis was performed at a system operating pressure
of 2250 psia using the four channel core model developed in Reference 3
for the 0.4 DECLG break, The 0.4 DECLG break was shown to be limiting by
calculations performed with the three channel core mode)l in Reference 3.
A sensitivity study on system pressures of 2250 and )00 psia was per-
formed for a 0.4 DECLG and showed that the normal operating pressure of
2250 psia ylelded the highest peak cladding temperature. The hot
essembly was located under an open hole in the upper core plate, which
was shown in sensitivity studies to be the limiting location for peak
cladding temperaturo.(BJ These transients were considered to be termi-
nated if the hot rod cladding temperature began to decline and the
injected ECCS flows exceeded the break flow.

Results

Results of the Appendix K 0.4 DECLG break for Point Beach are described
in this section. Results of the 50 percent probability calculation, the
85 percent probability calculation and sensitivity studies performed for
the Point Beach Nuclear Flant can be found in Addendum 2 to Reference 3
enLitled PBNP Plant Specific Analysis.  Sensitivity studies done to
determine the conservative direction for bounding values and assumptions
for plant parameters are described in Reference 3. Table 14.3.2-3 shows
the time sequence of events for the Appendix K Large Break LOCA
transient, Table 14.3.2-4 provides a brief summary of the important
results of the LOCA analysis and shows compliance with the 10 CFR 50,
Appendix K reqguirements. Table 14.3.2-5 shows the mass and energy
release to containment from the broken loop accumulator, Figures
14.3.2+2 through 14.3.2-14 show f{mportant transient results for the
limiting 0.4 DECLG break (2250 psia case). Note on these figures that
the break occurs at time 0.0. Figure 14.3.2-2 shows the core pressure
during the transient., Figure 14.3.2-3 shows the vapor and liquid mass
flowratle at the top of the hot assembly. Figures 14.3.2-4 and 14,3.2-5
show the collapsed liquid level in the downcomer and core hot assembly
channel, respectively, indicating the refilling of the vessel. Figures
14.3.2+6 and 14.3.2-7 show the flow of the ECCS water into the cold leg

Revision 3 14.3.2-6 November 1989
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HEAT SINK DATA

Structura) Heat St Structural Heat Sink Paint Thickness
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TABLE 14.3.2-2
(page 1 of 2)

INPUT SPECIFICATIONS FOR THE POINT BEACH
APPENDIX K LARGE BREAK LOCA ANALYSIS

PARAMETER ANALYSIS VALUE

Plant Internals Fiat Upper Support Plate
Barrel Baffle Design Upflow

Core Bypass Flow 6.5%
NSSS Power, 102% of (MWT) 1518.5
System Pressure (psia) 2250,

Primary System Fluid Temperatures
T hot (°F) T L 09.0
T cold (°F) oo £499.0
upper head (°F) 02.
.

Fuel Tyne 14 x 14 OFA with axia)
blankets

Fue)l Stored Energy Beginning of Life
Fuel Data Sourc Revised Pad 3.3 4
Fuel ..od Backfill Pressure (psig) 275,

FQy 2.50

rop'za» 1,70

Peak Linear Power, kw/ft T8 /4 L

Maximum Average Power in the Outer 0.6
Core Channe)l (24 assemblies)

Loop Flowrate (GPM) 85000

Reactor Coolant Pumps Running

Steam Generator Tube Plugging 25%
(Symmetric)

Steam Generator Isclation 0 Steam or Feedwater Flow

November 1989




TABLE 14.3.2-2
(page 2 of 2)

INPUT SPECIFICATIONS FOR THE POINT BEACH
AFPENDIX K LARGE BREAK LOCA ANALYSIS

PARAMETER KALY A

Steam Generator Secondary Pressure (psia) 775.53
Accumvlator Conditions

water Volume (cu. 1t.) 1100,
Nitrogen Pressure (psig) 700.
water Temperature (°F) 80
fafety Injection Conditions
Pumps in Operation 1 RHR + 2 MW§)
Pump Flow Degraced
water Tempereture (°F) 60.
Deley Time (seconds) 5.0

(no loss of offsite power)

Corte‘nment Pressure Standard LOCA COCO curve

Revision 3 November 1989




TABLE 14.3.2-3

LAKGE BREAK

TIME SEQUENCE OF EVENTS FOR A 0.4 DECLG BREAK

Start

Reactor Trip Signa)

§.1. Signa)

nign Head Safety Injection Begins
Accumulator Injection Begins

Elowdown Peak Cladding Temperature Occurs
Low Mead Safety Injection Begins

End of Bypass
Hot Rod Burst

Bottom of Core Recovery

Hot Assembly Average Rod Burst
Accumulator water Eepty

System Mass Inventory Equibrates
Accumulator N2 Injection Ends

Reflood Peak cledding Temperature Occurs

Revision 4

Time (seconds)

0.0

~0.1

et 2.4

Ty

ot e 7
b 7.0
280 #0 /1
3 ‘02
284 263
3 32/
4 33 4
438 7.5
836 Fe o
60 87 5
W45 361

November 18989




TABLE 14.3.2-4

LARGE BREAK !

Results DECLG (C,=0.4) !
Peak Clagding Temp. , ®F :og;i ‘
Pesh Cladeing Temp. Location, Ft, b2b 8205 ‘
Loca) lr/nzo Rxn (mex), % AR Y B l
Loca) zr/nzo Location, Ft. 430 7875
Tote) Zr/N:O Ren, % <0.3
Hot Rod Burst Time, sec <64 26 3
Kot Rod Burst Locetion, Ft, Sdb ¥.0
Kot Assembly Burst Time, sec 3 FAY
Mot Assembly Burst Location, Ft, ¢ 2.0
Hot Assembly % Blochage S4p 4/ 8

Revigsion 2 : November 198%
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