VIEN R
ACCOPANYING PRESENTATIONS
BY R, LIFINSK_I AND
W.. !"bé#m
~ SANDIA LABORATOF%IES
o
IN-VEQSEL AND

Ex-VEsSEL DeBris Bep
CooLABILITY

JAND

* Base MAT PENETRATION

PSSUMPTIONS

.1AY 7, 1330 |
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HeaT SINK
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IH{-VESSEL DEBRIS BED COOLING

WATER"

DEBRIS

HEAT SINK
WATER
PARTICLE BED

IMPERMEABLE SUPPORT PLATE

BOILING

/
’."
;1
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LIPINSK]
SNL

HEAT REMOVAL BY BOILING ikier

ONe LimiT Is

d <JZL1 K AT'/;

d < 10 INcHes

|
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SMALL ParTicLEs YieLD Dryourt

DrRyouT Leaps To HicH TEMPERATURE

FueL MeLt with A 3.5 IncH DRy Zoke

DrRyouT 1s PrINcCIPAL CONCERN OF

ParTiCLE BED STUDIES.

OTHER LimiT Is

d > ?

'.-".
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EFFECTS OF WATER IN THE CAVITY
ASSUMPTIONS

- ®AT LEasT 300,000 Pounps oF WATER IN e Cavity (7 Feer Deep)
~ AMoUNT CaN VARY WIDELY

o THE WATER 1s INITIALLY AT THE ATMOSPHERIC BoILING POINT
CouLp BE CooLer But EFFecT 1s SmALL

® AMOUNT AND TeMPERATURE OF CORE MELT DETERMINED BY MARCH
ALL U0, AND ZR PLus More THAN EquaL Mass oF STRUCTURE
2550 K (4130°F) MoLTEN

o ALL oF DeBrIS IS QUENCHED BY THE WATER IN A SHORT TIME
(D1cTATED BY CONDENSATION RATE)

SUDDEN VESSEL FAILURE AND CORE Dump

" THorRoUGH MIXING
No DisPERSAL ONTO DRy SURFACES




BASE PENETRATION = ASSUMPTIONS = INITIAL CORDITIONS

% DEBRIS COMPOSITION -
~ ALL U0, -

ALL Zr AS Zr0,

'BOTTOM EEAD

IN-CORE STEEL |

PART COEE BARREL AND SUPPORT STRUCTURE

| 3

INITIAL TH‘!PERATURES AS CALCULATED BY MARCH

%

DEBRIS FALLS IFTO DRY CAVITY, OR IF WATER IS PRESENT, DEBEIS 1S ROT
PERMANENTLY COOLED, DRIES OUT, AND REMELTS '

% INITIAL CONTACT AREA = 29,2-45.4 &2
* INTTIAL CAVITY IS FLAT BOTTOMED

]

AS A CONSEQUZNCE OF THE ASSUMPTION OK COOLING OF DEBRIS, MELT INTEF-

ACTS WITH CONCRETE. IF DEBRIS IS PERMANENTLY COOLED, KO IRTERACTION

TAKES PLACE




BASE PENETRATION - ASSUMPTIONS - CONCRETE
o GRANTTIC, LIMESTONE, OR CEBR CONCRETE
* INTTIALLY 20° C |

# REBAR 13,5 WI. PERCENT

# WO SPALLATION OR CRACKING

# QUASI-STEADY STATE ABLATION

# EFFECTIVE HEAT OF ABLATION IRCLUDES DECOMPOSITIOR 'BREACTIONS

* ALL CONCRETE TYPES ASSUMED TO HAVE 4% INITIAL FREE WATER .

-
-

B o T e R

[ T e



BASE PE!IIEPRATIOﬁ - ASSUMPTIONS - DECAY POWER

* POWER AND NUCLIDES BY ORIGEN - "AVERAGE" PWR FUEL MANAGEMENT

* FISSION PRODUCT RELEASE PER WASE1400 | |

* MOST FISSION PRODUCTS IN OXIDE PHASE. METALLIC PHASE EAS ONLY NOBLE
METALS, PLUS METALLIC ACTIVATION PRODUCTS, PLUS KU, PLUS PART TE

* OXIDATION OF METAILIC FISSION .PRODUCT_S BY GASES KOT ACCOUNTED FOR
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BASE PENETRATION - ASSUMPTIONS - POOL THERMO-HEYDRAULICS

* DENSITY DRIVEN snm_mnoﬁ OF METALLIC AND OXIDE PHASES

* ISOTHERMAL LAYERS | |

% GAS BUBBLE DRIVEN CIRCULATION

% HEAT TRANSFER TO CONCRETE ACROSS GAS FILM

* LIQUID CONCRETE CONSTITUENTS INCORPORATED INTO OXIDE PHASE
% LIQUID REBAR Inéonpomm INTO METALLIC PHASE

% PERCOLATING GASES REACT WITH MELT o

* PROPERTIES ARE FUNCTIONS OF TEMPERATURE AND COMPOSITION

* UPPER SURFACE HEAT TRANSFER VIA: ‘ :
1. RADIATION TO REACTOR REMNANTS INITIALLY 500° C PLUS CONCRETE INITIALLY
100° C; HEAT TO MELTING POINTS; MOLTEN MATERIALS DRIP INTO POOL

~OR~
2, CONSTANT 500° C SURROUNDINGS
| —OR-; : e
3« QUIESCENT WATER POOL

* EMPIRICAL AEROSOL GENERATION MODEL

T

- 3 S rn e e L b B b e om0
e et e AT ) LT e W e BT Y - i IR it S s




BASE PENETRATION - ASSUMPTIONS - SOLIDIFICATION BERAVIGR

* EACH PHASE SOLIDIFIES INDEPENDENTLY

* SOLIDUS TEMPERATURE OF EACH PHASE IS DETERMINED BY COMPOSTTION
* ms'rmmmus sounxncuzon OF AN ENTIRE PHASE

* Pos'r-sox.mmcumn PENETRATION RATE = 2-3 CM/HR

* NO DEFINITION OF CAVITY SEAPE AFTER SOLIDIFICATION

-
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