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REFSRENCES: 1) MEMO, CORE CONDITION TASK FCRCE TC J. S. TULENKO,

“CURRENT ASSZSSMENT OF CORE CONDITION, APRIL 7, 1879
(1800),™ APRIL 7, 1979 (7:48 PM)
2) PERRY'S CHEMICAL ENGINEERS HANDBCOK, FQURTH EDISCN,

PP. 549 - 5351,
3) MEMO, P. J. HENNINGSON TO G. A. MEYIR, "?CSS:3LE
MODE OF INCREASED T.C. READINGS,"™ AFRIL 7, 1973,

THE DAMAGED TMI-2 CORE WAS HYDRAULICALLY MODELED AS A PACKED 3ED.
THE MECHANISM OF FUEL FAILURE WOULD RESULT IN APPROXIMATELY

THIS GECMETRY AND 35 LOCATED IN THE UPPER REGION OR THE CORE.
BRIEFLY THE CORE WOULD 3E CONFIGURED AS UNDAMAGED FUEL UP TC A
HEIGHT WITH DAMAGED FUEL (FUSL PARTICULATES AND CLADDING) ABQVE TH
RESEM3LING A PORCUS MASS. ' '
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THE BASIC CONFIGURATION OF THE CORE WAS OBTAINED FRCM REFERENCE 1.
THE CORE WAS ASSUMED UNDAMAGED AT THE PERIDPHERY WITH INCREASING
FAILURE TOWARDS THE CENTER. PARTICLES CF PAILED FUEL WHICH C2MPRISED
THE FLUIDICED 3ED WERE ASSUMED- TO ZVOLVE FRCM TIE FOLLOWING FALLURE
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THE FUEL CRACKED ALONG TWQ PERPENDICULAR AXZS LENGTHWISE AND
PLANES o
ALONG THREZ MBS PERPEMDICULAR TQ ITS AXIS.
: | .
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THE MASS OF FUEL WOULD THEN CONSTITUTE THE MAJORITY CF THE

CONGLOM

TR |
RATE WITH CLADDING FRAGCMENTS ASSUMED TO HAVE A SIMILAR

m

. GEOMETRY.

A SUITABLE CORRELATION FOR PRESSURE DROP THROUGH A PACXED 3ED

NAS OBTAINED FRCM REFERENCE 2.  THIS CORRELATION (ATTRISUTZD TO LEV})
NAS APPLICASLE IN THE HIGI REYNOLDS NUMéER RANGE EXISTING IN THE
DAMAGED CORE (RE ~ 10,000 ). IT IS IMPCORTANT THAT THE RANGE CF
REYNCLD'S NUMBER APPLICABILITY 3E ASCE%EAINED FOR A GIVEN CORREZLATICN.
THE SENSITIVITY CF THE FRICTION FACTOR‘:: CHANGES IN FLOW FROM
visCous TO.TURBULENT IN THE PACXED BED CANNOCT BE NEGLECTED.

AN ATTEMPT TO MCDEL THE CORE AS Dﬁ?INED.ZN REFERENCE 1 WAS MADE.

THE LOVW RESISTANCE IN THE PERIPHERAL 3UNDLE CAUSTD THIS |

METHCD TO FAIL. 1IT NAS THEN ASSUMED THAT FAILED FUEL (CR A CONGLOMERATE
OF PARTICLES) EXISTED AT THE PERIPHERY. THE CORC TCOK ON THE FCLLCWiNG
SHAPE: '

CENTRAL BUNDLES (116) 4 FEET OF FAILZD FUTL BELOW THE UPPER END
FITTING (PACKSED B&D)

REMAINING ZUNDLES 2 FEET OF FAILED FUEL BELOW THE UPPER EXND
FITTING .
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THE GENZRAL SHAPE AND RECOMMENDATION OF A FOUR FOCT HEIGHT WAS
OBTAINED FRCM REFERENCE 1. ' |

A TRIAL AND ERROR APDROACH WAS USED. THE VOID FRACTION OF THE PACKDD
BED WAS VARIED AND A CORE 47 CALCULATZD. TIHE FINAL RESULT WAS

THAT FOR THE ABOVE CONFIGURATION & CORE 47 = 14 PSI WAS CBTAINE

FOR A CORE FLOW OF 13.1 x.10% L3M/HR. THE FLOW IN THE CENTRAL
BUNDLES (61) WAS .058 x 10°% L3M/HR AND IN THE GUTEZR BUNDLES

.082 x 10°LBM/HR. THIS WAS FOR A PACKED 3ED HEZIGHT OF FOUR FEST
'AT THE CENTER 61 BUNDLES AND TWO .FZET ON THE RZMAINDER OF THE CORE.
A VOID OF 60% WAS USED WHICH COMPARED WELL WITH THE 50% RECOMMENDED
IN REFERENCE 1.

NO FURTHER ATTEMPTS WERE MADE TO MATCH PRESENTLY ASSUMED CORE CONDITICNS -
AP ~ 16.0 PSI, CORE FLQOW »~ 14._1.06 L3M/HR. VARICUS ASSUNPTIONS CAX
BE MADE CONCERNING THE GEOMETRY AND MAXKEUP CF THAE FAILED FUEL
WHICH IS ASSU'.\KED TO RESEMBLE A PACKED BED. WHAT IS IMPCRTANT IS

© THAT:

1) CORE CONDITICNS COULD 3E APPROXIMATED WITH THE PACKED
BED ASSUMPTION,
2) FAILED FUCL (CR A HIGH RESISTANC

SXISTS ACRCS

-
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CCRE).

THE FUCL AT THE PERIPHERY COULD BE UNDAMAGED WITH A LAYER

n

OF PARTICULATES B3ENCATH THE CORE SUPPORT PLATE ALT!HOUGH
IT SEENS UNLIKELY THAT THE MATERIAL WCULD BT THAT NON-
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FURTHERMORE, IF THE FAILURE MCDE OF THE CORE DESCRIZED IN REFERINC

tn

1S ASSUMED, THEN IT APPEARS THAT THE THERMCCCUPLES CQULD 3E SURROUNDED
BY UQ,. THIS WOULD EXPLAIN THEIR HIGH READINGS. THE EFFECT QF UO,
SURRCUNDING THE THERMOCOUPLE WELL WAS LESCRIBED IN REFERENCE 3.

PJH/sgh ' QA: THE METHODS PRSSENTED HAVE
BEEN REVIEWED FOR APPLICABILITY
. , AND THE CALCULATIONS SPOT-
. CC: J. H. JONES ' . CHECKED FOR ACCURACY AND
A. B. JACXSON CONSISTENCY. THE METHCD IS
* J. C. MOXLEY ' DEEMED APPROPRIATE FOR THIS
D. V. DEMARS ' : PARTICULAR APPLICATION.
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