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IN-V/ESSEL DEBRIS BED COOLING

HEAT SINK
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HEAT REMOVAL BY -BOILING AT E R 

ONE LIMIT IS 

<i -z'k 4T/S

a, < 10 INCHES
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SMALL PARTICLES YIELD DRYQUT 

DRYOUT LEADS To HIGH TEMPERATURE 

FUEL MELT WITH A 3.5 INCH DRY ZONE 

DRYOUT IS PRINCIPAL CONCERN OF 

PARTICLE BED STUDIES 

OTHER LIMIT IS

.LXIN
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*Tube Shaft 

Water 
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EFFECTS OF WATER IN THE CAVITY 

ASSUMPTIONS 

*AT LEAST 300,000 POUNDS OF WATER IN THE CAVITY (7 FEET DEEP) 

AMOUNT CAN VARY WIDELY 

*THE WATER IS INITIALLY AT THE ATMOSPHERIC BOILING POINT 

COULD BE COOLER BUT EFFECT IS SMALL' 

*AMOUNT AND TEMPERATURE OF CORE MELT DETERMINED BY MARCH 

ALL U02 AND ZR PLUS MORE THAN EQUAL MASS OF STRUCTURE 

2550 K (4I130 0F) MOLTEN 

*ALL OF DEBRIS IS QUENCHED BY THE WATER IN A SHORT TIME 

(DICTATED BY CONDENSATION RATE) 

SUDDEN VESSEL FAILURE AND CORE Dump 
THOROUGH MIXING 

No DISPERSAL ONTO DRY SURFACES

~*0



BASE PENETRATION -ASSUMPTIONS INITIAL CONDITIONS 

*DEBRIS COMPOSITION 
ALL U02 

ALL Zr AS ZrO2 

BOTTOM HEAD 

IN-CORE STEEL 

PART CORE BARREL AND SUPPORT STRUCTURE 

* INITIAL TEM1PERATURES AS CALCULATED By MARCH 

* DEBRIS FALLS INTO DRY CAVITY OR IF WATER is PRESENT, DEBELIS IS NOT 

PERMANENTLY COOLED, DRIES OUT, AND REELTS 

*INITIAL CONTACT AME 29.2-45A4 M2 

IMIIL CAVITY IS FLAT B1TQKED 

I S A CONSEQUENCE OF THE ASSUMPTION ON COOLING OF DEBRIS, PLT INTER

ACTS WITH CONCRETE. IF DEBRIS IS PERMA-NENTLY COOLED, NO INTERACTIONi 

TAKES PLACE



EAEPENETRATION -ASSUMPTIONS -CONCRETE 

* GRAMIIC9 LIESTOKTEo OR CRBR CONCRETE 

* =lIILLY 200 C 

* HEBAB 13.5 WT. PERCENT 

* NO SPALIhLTION OR CRACKING 

* QUASI-STEADY STATE ABLATION 

* FYE)TIVE HEAT OF ABLATION INCLUDS DECOMPOSITION REACTIONS 

*ALL CONCRETE TYPES ASSUMEDfl TO HAVE 4% INITIAL FREE WATER
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BASE PENETRATION - ASSUMPTIONS -. DEXCAT POWER 

" POWER AND NUCLIDES BT ORIGEli - AVERAGE" PWR FUEL MANAG94MT~ 

" FISSION PRODUCT RELEASE PER WASH1400 

" MOST FISSION PRODUCTS IN OXIDE PHASE. METALLIC PH.ASE HAS ONLY NOBLE 

METAISt PLUS METALLIC ACTIVATION PRODUCTS, PLUS RU, PLUS PART TE.  

" OXIDIATION OF METALLIC FISSION PRODUCTS BT CASES 1XOT ACCOUNTED FOR



BASE PENETRATIOF ASSUMPTIONS -POOL THERMO-HYDRAULICS 

*DENSITY DRIVEN SEPARATION OF METALLIC AND OXIDE PHASES 

*ISOTHERMAL LAYERS 

*GAS BUBBLE DRIVENf CIRCULATION 

*HEAT TRANSFER TO CONCRETE ACROSS GAS FILM4 

*LIQUID CONCRETE CONSTITUENTS INCORPORATED INTO-OXIDE PHASE 

*LIQUID REBAR INCORPORATED INTO MALLIC PHASE 

*PERCOLATING GASES REACT WITH MELT 

*PROPERTIES ARE FUNCTIONS OF TEMPERATURE AND COMPOSITION 

U tPPER SURFACE HEAT TRANSFER VIA: 

1 RADIATION TO REACTOR REMANTS INITIALLY 5000 C PLUS.CONCRETE INITIALLY 

1000 C; HEAT TO MELTING POINTS; MOLTEN MATERIALS DRIP IN'TO POOL 

* -OR

2. CONSTANT 5000 C SURROUNDINGS 

-OR

3, QUIESCENT WATER POOL 

*EMP IRI CAL AEROSOL GENERATION MODEL 

S--



BASE PENfE7EATION ASSUMhPTIONS- SOLIDIFICATION BEHAvidR 

* ACB PHISE SOLIDIFIES 3DENDENTLY 

*SOLIDUS TEM4PERATURE OF EACH' PHASE IS DETrERMINED BY COMPOSITION 

*INSTANTANEOUS SOLIDIFICATrION OP AN ENTIRE PHASE 

*POST-SOLIDIFICATION PENETrRATION RATE -2-3 CM/HR 
*No DEFINITIONj OF CAVITY SHAPE AJI'ER SOLIDIFICATION

a - - -


