
Final Reoort of the Results of the Renalysis 

for a Larce Break Loss of Coolant Accident at 

Indian Point Unit 3 

The Loss of Coolant Accident (LOCA) has 
been reanalyzed for 

Indian Point Unit III The following information amends the 

Safety Analysis Report section on Major 
Reactor Coolant System Pipe 

Ruptures. The results are consistent with 
acceptance criteria provided 

in reference 1.  

The description of the various aspects of the LOCA analysis 
is given in 

WCAP-8339 The individual computer codes which comprise 
the 

Westinghouse Emergency Core Cooling System (ECCS) 
evaluation model are 

[3-6] aogwt oi oii 

described in detail in separate reports 
along with code modifi

cations specified in references 7, 
9 and 10. The analysis presented 

here was performed with the February 1978 version of the evaluation 

model which includes modifications delineated 
in references 11, 12, 13 

and 14.

e8 11030 6 DR ADCOO 0300022 
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Results 

The analysis of the loss of coolant accident is performed 
at 102 percent 

of the licensed core power rating. 
The peak linear power and total core 

power used in the analysis are given in Table 2. Since there is margin 

between the value of peak linear 
power density used in this 

analysis and 

the value of the peak linear power 
density expected during plant opera

tion, the peak clad temperature 
calculated in this analysis 

is greater 

than the maximum clad temperature 
expected to exist.  

Table 1 presents the occurence 
time for various events throughout 

the 

accident transient.  

Table 2 presents selected input values and results from the hot fuel 
rod 

thermal transient calculation. For these results, the hot spot 
is 

defined as the location of maximum peak clad temperatures. That loca

tion is specified in Table 2 
for each break analyzed. The location is 

indicated in feet which presents 
elevation above the bottom of the 

active fuel stack.  

Table 3 presents a summary of the various containment systems parameters 

and structural parameters which were used as input to the COCO computer 

code [6] used in this analysis.  

Tables 4 and 5 present reflood 
mass and energy releases to the contain

ment, and the broken loop accumulator 
mass and energy release to the 

containment, respectively.
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The results of several sensitivity studies are reported [ ]. These 

results are for conditions which are not limiting in nature and hence 

are reported on a generic basis.  

Figures 1 through 17 present the transients for the principle parameters 

for the break sizes analyzed. The following items are noted: 

Figures 1A - 3C: Quality, mass velocity and clad heat transfer coeffi

cient for the hotspot and burst locations 

Figures 4A - 6C: Core pressure, break flow, and core pressure drop.  

The break flow is the sum of the flowrates from 
both 

ends of the guillotine break. The core pressure drop 

is taken as the pressure just before the core inlet 

to the pressure just beyond the core outlet 

Figures 7A - 9C: Clad temperature, fluid temperature and core 
flow.  

The clad and fluid temperatures are for the hot spot 

and burst locations 

Figures 10A - 11C: Downcomer and core water level during reflocd, and 

flooding rate 

Figures 12A - 13C: Emergency core cooling system flowrates, for both 

accumulator and pumped safety injection
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Figures 4A - IEC: Containment pressure and core power transients

Figures 16, 17: Break energy release during blowdown and 
the contain

ment wall condensing heat transfer coefficient 
for 

the worst break
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COl~,usOins - Thermal Analysis 

For breaks up to and including the double ended severance of a reactor 

coolant pipe, the Emergency Core Cooling System will 
meet the Acceptance 

Criteria as presented in 1OCFR50.46.C[I That is: 

1. The calculated peak clad temperature does not exceed 22000 F based 

on a total core peaking factor of 2.Od 

2. The amount of fuel element cladding that reacts chemically with 

water or steam does not exceed I percent of the total amount of 

Zircalloy in the reactor.  

3. The clad temperature transient is terminated at a time when the core 

geometry is still amenable to cooling. The cladding oxidation 

limits of 17% are not exceeded during or after quenching.  

4. The core temperature is reduced and decay heat 
is removed for an 

extended period of time, as required by the long-lived radioactivity 

remaining in the core.
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Attachment .1.  

The Nuclear Regulatory C,-issIOn (,C) 
issued a letter dated Nove-mber 

9, 1979 to cpcrators cf light water reactors regarcing fuel rod mocels 

used in Loss of Coon Accident (LOCA) -CCS evaluation -cdeis. That 

letter describes a meetling cailed by the 'RC on iNovember 1, 1979 to 

present draft report N'UREG CE-O, "Claddina Swelling and Rupture Models 

for LOCA Analysis." At the meeting, representatives of USSS vendors and 

fuel suppliers . re asked to show how plants licensed using their 

LOCA/ECCS evaluation mcdel continued to conform to 10 CFR Part 50-46 in 

view of the new fuel rod models presented in draft NUREG 
0630.  

Westinghouse representatives presented information 
on the fuel rcd 

models, used in analyses for plants licensed with 
the Westinghouse ECCS 

evaluation model and discussed the potential impact of fuel rod model 

changes on results of those analyses. That information was formally 

documented in letter NS-TMA-2147, dated November 
2, 1979, and formed the 

basis for the Westinghouse conclusion that the 
information presented in 

draft NUREG 0630 did not constitute a safety problem for .Westinghouse 

plants and that all plants conformed with NRC regulations. in the 

November 9, 1979 letter, the XRC requested that operators of light water 

reactors p-vide, within sixty (60) days, information 
which will enable 

the staff to determine, in light of the fuel rod model concerns, whether 

or not further action is necessary.  

This letter provides information cn the LOCA analysis 
of your plant 

required to respond to that request. 'Note, however, that a significant 

amount of discussion and information exchange bet,..een Westinchouse ant 

the NRC has transpired since the November 2 letter (IS-T,.K-217) was 

prepared and the basis for demonstrating compliance 
.-ith 10 C.R part EO 

has been modified. The foll:;aing is an outline of the significant 

events that occurred since November 2 and is provided 
to update you on 

this situation.  

As a result of compiling information for letter NS-TMA-2147, 

Westinghouse recognized a potential discrepancy in the calculation of 

fuel rod burst for cases having clad heatup rates (prior 
to rupture) 

significan oly lower than 25 degrees F per second. This issue was 

reported to the NRC staff, by telephone, on November 9, 1979, and 

although independent of the NRC fuel rod model concern, the ccmined 

effect of this issue and the effect of the NRC fuel rod models had to be 

studied. Details of the work done on this issue were presented to the 

NRC on November 13, 1969 and documented in letter NS-T.^-2163 Catea 

November 16, 1979. That work included development of a procedure to 

determine the clad heat.p rate prior to burst ant a reevaluaticn of 

operating Westinghouse plants with consideration of a modified 

Westinghouse fuel rod burst model. As part of this reevaluation, the 

Westinghouse position on NUREG-0630 was reviewed and it was still con

cluded that the information presented in draft NUREG-06-30 
did not con

stitute a safety problem for plants licensed with the Westinghouse ECCS 

evaluation model.  

On December 6, 1979, MRC and Westinghouse personnel discussed the infor

mation thus far presented. At the conclusion of that discussion, the 

NRC staff requested 'estinghcuse to provide further detail on t.he poten

tial impact of mdificaticns to each of the fuel rod models used in the 

LOCA analysis arc to outline analytical mcdel impro,,-ments in other 

parts of the anays-s .ni the potz--zia! bcnefit :s :.ated with those
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improvements. This additional information was co;mpiled fr:- varicus .CCA 

analysis results and documen:E% in letter NS-T*'"-217
4 dated Dacemer 7, 

1979.  

Another meeting was held in Bethesda on December 20, 1979 where NRC and 

Westinghouse personnel established: 1) The currently accepted procedure 

for assessing the potential impact on LCCA analysis results of using the 

fuel rod models presented in draft NUREG-0620 
and 2) Acceptable benefits 

resulting from analytical model improvements that would justify continued 

plant operation for the interim until 
differences between the fuel rod 

models of concern are resolved.

The information following on pages 3 - 6 is expected to satisfy 
request for information on your plant which will enable the NRC 

mine whether or not further action is necessary.

the NRC 
to deter-.

Part of the Westinghouse effort provided to assist in the resolution of 

these LOCA'fuel rod model differences is documented in 
letter NS-T,.A-217

5 , 

dated December 10, 1979, which contains ,-estinghouse comments on draft 

NUREG-0630. As stated in that letter, Westingnouse 
believes the current 

Westinghouse models to be conservative and to be in compliance with 

Appendix K.  
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A. Evaluaticn o the 2ctntal imnac :a using fuel red ,c: is )re

sentad in draft iU-E,2-09 2O on the Loss of Ccolant Ac:ident (LCCA) 

analyss for Indian Point Unit 3 with 12% steam generator tube plugging.  

This evaluation is based on the limiting break LOCA analysis identi

fied as follows: 

BREAK TYPE - DOUBLE ENDEO COLD LEG GUILLOTINE 

BREAK DISCHARGE COEFFICIEIT Cp = 0.8 

WESTINGHOUSE ECCS EVALUATION MODEL VERSION February '78 

CORE PEAKING FACTOR 2.04 

HOT ROD MAXI.JM' TEMPERATURE CALCULATED FOR THE BURST REGION OF THE 

CLAD - 1931.1 0F = PCT B 

ELEVATION - 6.0 Feet.  

HOT ROD MAXI"Jti TEPERAURE CALCULATED FOR A NON-RUPTURED REGION OF 

THE CLAD - 1995.47- OF PCTN 

ELEVATION " 7.5 Feet 

CLAD STRAIN ERING BLO0C0'I4. AT THIS FEVATION 6.23 -Percent 

MAXIMU4 CLAD STRAIN AT THIS ELEVATION - 10.0 Percent 

Maximum temperature for this -non-burst node occurs 
when the core reflood rate 

is GREATER than 1.0 inch per second and reflood heat transfer is based on the 

FLECHT cal cul ati on.  

AVERAGE HOT ASSEIBLY ROD BURST ELEVATION - N/A Feet 

HOT ASSE4BLY BLOCKAGE CALCULATED - N/A Percent 

1. BURST NOOE 

The maximum potential impact on the ruptured clad node is 

expressed in letter NIS-TM4A-217 4 in terms of the change in the 

peaking factor limit (FQ) requirea to maintain a peak clad tem

perature (PCT) of a2000F and in terms of a change in PCT at a 

constant FQ. Since the clad-water reacti',.n rate increases sig

nificantly at te.nperatures above Z200 c.CF , individual effects 

(such as APCT due to changes in severaI fuel rod models) 

indicated hare may not accurately apply over large rer,.-s,
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but a sinult!neOus chance in FQ which causes PCT 

in the nei ctcrccd Of Z0o. OF 4us:ifies use of his evalua

tion proceture.  

.From NS- TA-217 4 : 
For the Burst Node of the clad: 

- 0.01 AFQ . " 150OF BURST NODE APCT 

- Use of the NRC burst model (and the revised Westinghouse burst 

model) could require an FQ reduction of 0.027.  

- The .- mum estimated impact of using the NRC strain 

model is a required FQ reduction 
of 0.03.  

Therefore, the maximum penalty 
for the Hot Rod burst node is: 

&PCT1 =(0.02T7+ .03) (150OF/.01) = 8553F 

Margin to the 2200OF limit is: 

APCT2 = 2200.OF - PCTB = 269 OF 

The FQ reduction required to maintain the 2200OF clad tempera

ture limit is: 

AFQB (PCT 1  OCT2 )  .01 AFO = - £150oF 

(8 269) .01 

0.0 (but not leis than ziro).  

2. NON-BURST NODE 

The maximum temperature calculated 
for a non-burst section of 

clad typically occurs at an elevation above the core mid-plane 

during the core reflood phase of the LOCA transient. The potzn

tial impact on that maximum clad temperature of using the ?RC 

fuel rod models can be estimated by examining two aspect's of the 

analyses. The first aspect is the change 
in pellet-clad gap 

conductance resulting from a difference in clad strain at tie 

non-burst maximum clad temperature 
node elevaticn. Note that 

clad strain all along the fuel rod stos after clad burst occurs 

and use of a different clad burst 
model can change the time at 

which burst is calculated. Three sets of LOCA analysis results 

were studied to establish an acceptable sensitivity t- appiy 

generically in this evaluation. 
The possible PCT increase 

resulting from a change in 
strain (in the Hot Rod) is 

+20. 0F 

per percent decrease in strain 
at the maximum clad temperature
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" 'o e : ~c~ s~raini c c.aC aur, : on 
Cwd0*e~~nn phasei~ 07teayie' coolant systj cc.n phase of ac riien n cad 

the use of C fuel rod modaS, thc maximum -ease in cad 
strain that mus, be considered here is the difference beteen 

the "maximum clad strair" and the "clad strain at the end of RCS 

blowdown" indicated above.  

Therefore: 

20 

=PT 120°F sMAraTRAnN BLOWDOWN STRAIN) 

20) ( 10 6.23) 

3 75SF 

The second aspect of the analysis that can increase PCT is the 

flipw blockage calculated. Since the greatest value of blockage 

indicated by the NRC blockage model is 75 percent, 
the maximum 

PCT increase can be estimated by assuming that 
the current level 

of blockage in the analysis (indi.cated above) is raised to 75 

percent and then applying an apprcpriate sensitivity formula 

shown in NS-T.A-2174.  

Therefore, 

LPCT4 = 1.250F (50 - PERCENT CURRENT BLOCKAGE) 

+ 2.36OF (75-50) 

-1.25 (50 - 0) + 2.36 (75-50) 

= 121.5 OF 

But since Vin>l.Q at PCT time,APCT4 = 0.0 

If PCTN occurs when the core reflood rate is greater 
than 1.0 

inch per second APCT4 = 0. The total potential PCT increase 

for the non-burst node is then 

APCT5 = APCT 3 + APCT4 = 75 + 0 = 75.0 

Margin to the 2200°F limit is 

APCT6 - 2200oF - PCT N = 2200 - 1995 = 205 

The FQ reduction required to maintain this 2200
eF clad tem

perature limit is (from NS-TMA-2174) 

AFQN (APCT 5  - APCT6) (10ICFQ ) 
" 10 F APCT 

&FQN = -O.l_ but not less than zero.  

ThereforeAFQN = 0.0.
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The peaking factor reduction recuire to mmaintai n the 22C0 OF 6 a'J r- 
C 

clad temperature li, t is therefore the Bre-ter of ... ^F, 1 

or; A FQPFJIALTY = 0.04 

B. The effect on LOCA analys s results of using improved analytical and 

modeling techniques (hiCh are currently approved for use in the 

Upper Head Injection olant 
LOCA analyses) in the reactor coolant 

system blowdown calculation 
(SATAI computer code) has been quanti

fied via an analysis which has recently 
been submitted to the 14RC 

for review. Recognizing that review 
of that analysis is not yet 

complete and that the benefits associated 
with those model improve

ments carn change for cther plant designs, the RC has established a 

credit that is acceptable 
for this interim period to help offset 

penalties resulting from 
application of the NRC fuel 

rod models.  

That'credit for two, three and four loop 
plants is an increase in 

the LOCA peaking factor limit of 0.12, 0.15 and 0.20 respectively.  

C. The peaking factor limit adjustment 
required to justify plant 

operation for this interim period is determined as 
the appropriate 

AFQ credit identified in section (B) above, minus theA " ECIAL 

calculated in section (A) above (but not greater 
than zero5 :f TY 

FQ ADJUST.1ENT 0.20 - Oo_0 = 0.16 

Therefore, AFQ Adjustment = 0.0
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EVENT 

Accident Initiation 

Reactor Trip Signal 

Safety Inlection Signal 

Start Accumulator Injection 

End of ECC.Dypass 

End of 0lowdown 

Bottom of Core Recovery 

Accumulators Empty 

Start Pumped ECC Injection

TABLE 1 

LARGE BREAK - TIME SEQUENCE OF EVENTS 

OCCURENCE TIME (SECONDS) 

DECLG, CD 1.o DECLGo C D 0.8 

0.0 0.0 

0.578 0.581 

0.87 0.94 

13.6 14.1 

2..85 25.984 

28.315 29.236 

4_,_63 43.103 

",5. ,56.140 

25.87 25.94

DECLG, CD 0..6 

0.0 

0.585 

1.06 

16.2 

26.320 

29.539 

42.806 

58. 109 

26.06

I-0 

0 

-h

*I

I.

0



TABLE 2 

LARGE BREAK.P ANALySIS INPUT AND 
RESULTS

quantities in the calculatIOfl 

Licensed core power rating 

Total core peaking factor 

Peak linear power 

Accumulator water volume 

Accumulator pressure 

Humber of Safety Injection Pumps Operating 

Steam Generator Tube Plugging Level 

Fuel Parameters - Cycle .!J L _

3025 " 1't 

2,04 
102% of 12.74 kw/ft 

800 subic feet per tank 

600 PSIA 

2 
12% percent (uniform) 

Region All-

Restlts DECLG. C0 "..1..
DECLG,. C0 - 0.8 DECLG, C0 "j

Peak clad temperature (OF) 

Location (feet)

Maximum local clad/water reaction (%) 

Location (feet) 

Total core clad/water reaction 
()

1992.5 
6.0 

4.72 

6.0 

<0.3

Hot rod burst time (seconds) 31.8 
od ton (fet) 

6.0 

* 2% is (dd!(d o this plwer eve l to K . .. iio ' , ro t.

7.75 

3.71

7-5_ 

3.99 

6.0

34.8 
6.0

34.0



0 0 

TABLE 3 

CONTAINMENT DATA (DRY CONTAINMENT) 

Net Free Volume 
2.61 x 106 Ft3

Initial Conditions 

Pressure 

Temperature 

RWST Temperature 

Service Water Temperature 

Outside Temperature

Spray System 

Number of Pumps Operating 

Runout Flow Rate 

Actuation Time 

Safeguards Fan Coolers 

Number of Fan Coolers Operating 

Fastest Post Accident Initiation of Fan 

Coolers

14.7 PSIA 
90.0 OF

40.0 OF 

35.0 OF 

-20.0 OF

2 
3000 GPM

20 Secs.  

5 

30 Secs.
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0

Thickness (in) 

1) 0.0065 
0.375 

36.0 

2) 0.0065 
0.500 

36.0 

3) 12.0 

4) 0.375 
12.0 

5) 12.0 

6) 0.0065 
0.500 

7) 0.0065 
0. 375 

8) 0.0065 
0.250 

9) 0.0065 
0.1875 

10) 0.125 

11) 0.138

TABLE 3 (Cont'd) 

STRUCTURAL HEAT SINK DATA 

Material 

Paint 
Steel 
Concrete 

Paint 
Steel 
Concrete 

Concrete 

Stainless Steel 

Concrete 

Concrete 

Paint 
Steel 

Paint 
Steel 

Paint 
Steel 

Paint 
Steel 

Steel 

Steel
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49,838

32,072.  

15,000 

10,000 

61 ,000 

68,792 

79,904 

27,948 

69,800 

3,000 

22,000



TABLE 3 (Cnt'd)

PAINTE- ST-UC,URAL HET SINK OATA

Structural Heat Sink 

Surface' Area (Ft2)

Structural Heat Sink 

Thickness ( In) _

Paint 
Steel0.0065 

0.0625 

0.0065 
0.75 

36.0 

0.019 
1.25 
0.500 

36.0

Paint Thickness 
(Mils) 

10,000

Paint 
Steel 
Concrete

Stainless Steel Insulation 
Steel 
Concrete 

Steel
0.375

7,634 

1 ,800
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TABLE 4 

DECLG BREAK (CD = 0.8) 

REFLOOD MASS AND ENERGY RELEASE 

Time (Sec) Mass Flow (LBM/Sec) Enercy Flow (BTU/Sec) 

43.1 0.0 0.0 

43.853 4.3 5.617x I 0 3 

50.706 40.1 5.201xl0 4 

59.234 146.7 1.790x10 5 

71.034 215.2 2.00OxI 0 5 

84.934 326.2 2.299xi0 5 

116.234 361.5 2.266x10 5 

151.334 371.4 2.143xi0 5 

190. 234 380.4 2.009xl0 5 

283.534 400.2 1.690xi 0 5
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TABLE 5 

DECLG BREAK (C0 = 0.8) 

BROKEN LOOP ACCUMULATOR MASS AND ENERGY RELEASE 

Time (Sec) Mass Flow (LBM/Sec) Energy Flow (BTU/Sec) 

0.0 3005. 179,174.  

2.0 2471. 147,292.  

4.0 2149. 128,112.  

6.0 1925. 114,785.  

8.0 1755. 104,639.  

10.0 1618. 96,493.  

12.0 1506. 89,768.  

14.0 1412. 84,169.  

16.0 1332. 79,425.  

18.0 1266. 75,497.  

20.0 1210.5 72,169.  

22.0 1163. 69,309.  

24.0 1120. 66,777.  

26.0 0. 0.

Page 13 of 60

I



1.4000 

1.2500

1.0000

0.70 
0.1500 

Ib

p0.2500 

0.0

FLUID QUALITY -- DECLG (CD = 0.8) 

INT FEBRUARY MODEL MEASURED TAVC 566 • TIN 535 

OP8 DECLG 12 PCT SC TUBES PLUCCED 900 FY3 ACCUM 

OUALITY Or FLUID BURST. 6.00 FT( PEAK. 1.50 F110) 

_____ - --i - L-k a -

-. . -- LL ---

o C; a oC; o -
TIM( Iscl

fu m a 0000aw0.f

Figure IA

A ~ -, .-... -

'4-, 
C0



MASS VELOCITY - DECLG (CD = 0.8)
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HEAT TRANSFER COEFFICIENT - DECLG (CD = 0.8)

INT rEBRUARY MODEL 
OPS DECLG t? PCr SC 

HEAT TRANS.COEFFICIEPNT

MEASURED TAVC z 566 9 TIN * 535 
TUBES PLUGGED 300 Fl ACCUM 
BURST. 6.00 FTC I PEAK. 1.50 VJIfo00 

500.00 
500.00 

300.00 

200.00

TIME ISleC

Figure 3A

V E

_ _

O.00 

50.000 
0.000 

30.000 

20.000 

6G000 
5.0000 
5.0000 

3.0000 

2.0000 

1.0000

4

0 

4l



CORE PRESSURE - DECLG (CD = 0.8)
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BREAK FLOW RATE - DECLG (CD = 0.8)
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CORE PRESSURE DROP - DECLG (CD = 0.8)
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REFLOOD TRANSIENT - DECLG (CF= 0.8) 
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REFLOOD TRANSIENT - DECLG (CD = 0.8) 
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ACCUMULATOR FLOW (BLOWDOWN) - DECLG (CD = 0.8)
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CORE POWER TRANSIENT - DECLG (CD = 0.8) 

1.0009 
INT rBRUARY MO(Lt MEASURED TAVC SGG . 11N z 535 

OP8 0(LC I PUl SC TUBES PLUGGEO 800 Fi3 AC(UM 
POVER 

0.8000 - " 

0.GOON .. . . .. . . ._ 

'

01 

0. 2000 

0.0 

9i0 05| | 

TIME (SECI

Figure 15A



FLUID QUALITY - DECLG (CD = 1.0)

C3 02C 000o 

"1 0 00 -000C

ru V; * v:i0ap-we

TIME iSECI

Figure 1B

|.00O 

1.600

I.0000

0:' .Y-00 

0.2500 

0.0

iNt rtBRUARY MODEL MEASUREO IAVC = 566 . rIN 535 
IPO DECLG I? PCI SC TUBES PLUGGED 900 T3 ACCUM 

DUALITY Or rLUIO BURST. C.OO ITI I PEAK. 6.00 FTIO.  

_/I' 00000

C2 000)0C~ 

0) CH0

C 0 0 Ham 

IC03 
0 0 r" . s 0 eci



MASS VELOCITY - DECLG (CD = 1.0)

INT rEBRUARY MODEL MCASURED TAVC = 566 . TIN = 535 

IPO DECLG I? PCT SC IUBES PLUGGED 800 FT3 ACCUM 

MASS VELOCITY BURST. 6.00 rI I PEAK. 6.00 fiJ,)

o0 0 C 0 00 00 0 0 0000000 0 
TIME (SECI

0 0 0 00n0 
,0o 0 0.  60 on V00 

" It • W , 40 ,O 0 008 00Q0

a0 ) 0 00000 

C3 cc,30

Figure 2B

100.00

15.000 

0.0 

9n 0.000 I*' :.

25.000 

:;0.0 

-25.000 

-50.000 

-15.000 

-100.00



HEAT TRANSFER COEFFICIENT - DECLG (C = 1.0)

INTERRARYMODL EASURED TAVC 566 . TIN 535 

__________ tPDECLC 12 Pcr Sc TBeES PLUCCED goo Ft3 ACCUM 

HE[AT TRANS .COEIFICIENI BURST. 6.00 FT( I PEAK. 6.00 fli'l

__I I I K

600.00 
500.00 

' . ',O.00 
ikO0.00 

cc 
300.00 

200.00 

:;10.00 
- 60.000 

50.000 

v 30.000 
z 
4 

2 0-000 

G. 0000 
6. 0000 
5. 0000 
4.0000 

3.0000 

2.0000 

1.0000

0 

€u 

0 €

TIME (SECI

Figure 3B

I.  'a a

,:Dl 

40

-A--

L--j



CORE PRESSURE - DECLG (CD
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PEAK CLAD TEMPERATURE - DECLG (CD = 1.0)
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ACCUMULATOR FLOW (BLOWDOWN) - DECLG (CD 7 1.0)
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CORE POWER TRANSIENT - DECLG (CD = 1.0)
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FLUID QUALITY - DECLG (CD = 0.6)
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MASS VELOCITY - DECLG (CD = 0.6)
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CORE FLOW RATE - DECLG (CD = 0.6)
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REFLOOD TRANSIENT - DECLG (CD = 0.6)
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REFLOOD TRANSIENT - DECLG (CD = 0.6) 
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