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ATTACHED IS THE CURRENT ASSESSMENT OF THE CCRE CONDITION 3ASED CN INFORMATICON
AVAILABLE AS QF 4/7/79. MOST QF THE INFCAMATION USED IN FORMING THIS AS3SESS~-
MOST SIGNIFICANT UNCERTAINTY IS THE TIME AND TEMPERATURE CCMDITIQONS PRESENT
DURI NG THE CORE UNCQOVERY.
THE CORE CCNDITICN TASK FORCE CONSIDERS THIS A PRELIMINARY BUT REALISTIC
g ESTIMATE BASED ON 'JAR!OUS SOURCES OF INFORMATICON INCLUCING INPUT FRCM THE

~ EPRI TASK FORCZ CN FUEL DAMAGE ASSESSMENT.

AS FURTHER INFCRMATION BECOMES AVAILABLZ THE ASSESSMENT WILL 8E UPDATEID

ACCORDINGLY.
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INTRCOUCTION

THE PHYSICAL CONDITION OF THE CCRE 1S 3ASEZD ON THE FOLLOWING POSTULATED
SEQUENCE CF EVENTS. THE CORE WAS UNCOVERED ~i) FT OURING THE FIRST 15 MINUTES
FOLLOWING THE SECOND PuMP TRIP. (SEE FIG. 1) TnS CORE WAS THEN UNCOVERED 8 7T £oRr 105
MINUTES. FOR THE REMAINDER OF THE TRANSIENT, THE CORE WAS ASSUMED TO 8E QUASI-
CCVERED TO THE POINT THAT NC SIGNIFICANT OXIDATICN OCCURRED. DURING THE
INITIAL UNCOVERING, THE CLADDING WOULD FAIL NEAR THE TOP OF THE 200 JUE 70
STRESS RUPTURE. OQEPENDING ON THE HEATING RATES, THESE FAILURES WOLLD HAVE

OCCURRED BETWEEN ~1200-1650°F. THIS MAY PRECLUDE IHITIAL FAILURE 3Y EUTECTIC
FORMATICH BETWEEN INCONEL GRID AND ZIRCALOY RCOS. CLAQDIMG STRAINS QUE T2
HIGH=TEMPERATURE QEFJAMATION PRICRTO RUPTURE COULD APPROACH 353. DURING THE
HOLD TIME SUBSEQUENT TO THE RUPTURE, THE CLADOING OXIDiZED SEVERELY, FORMING
ZIRCONIUM QXIDE AND RELZAS NG HYD Roaée GAS. THE QEGREZ OF OX!DATION WILL VARY
WITH THE POWER, HAVING 30TH AXIAL AND RADIAL DISTRIBUTIOCH. THE DEGAEE OF axXl-
DATICH ALONG THE LENGTM OF A ROD COULD VARY FACM MESLIGIBLZ AT THE 3CTTCM T2
1003 AT THE HOTTEST REGION NEAR THE TCP OF THE R0D.

SASED ON SVALUATION AND INTREPRETATION OF AVAILABLE INFORMATICN AS OF
(4/7/73) IT IS POSTULATED THAT THE CURRENT CORE COWDITION i§:

1. FUEL R0D PRESSURE 3CUNDARY

APPROXIMATELY 903 OF THE FUEL RODS MAY HAVE PERFORATZID CLAODING, ALLOWIGG
RELEASE OF HELIUM AND VOLATILZ FISSICN PRCOLCTS. )

2. FUEL ROCD STRUCTURAL INTEGRITY

MARY QF ° 'NTERIQR FUEL ASSEMBLIES MAY VIRTUALLY HAVE MO RECCGII! ZAGLE
FUEL RGO A® v BETWEEN THE UPPER END FITTING AND FIAST (TOP) INTEIMEDIATE
SPACER GRIDS. IN SOME ASSZMBLIES THIS CONDITION MAY EXIST T3 A LEssen
EXTENT AS FAR DQUIl AS THE SEZCOND OR THIRD INTERMEDIATEZ GRIDS. MOST 2
PERIPHERAL RQ00S AilD THE LOWER PORTION OF MOST R00S WILL 3E OXI012%3 3uT
NOT TO AN EXTINT TO SIGHIFICANTLY AFFECT STRUCTURAL INTEGRITY.
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FUEL ASSEMBLY STRUCTURE

THE INTERMEDIATE INCONEL SPACEZR GR!DS SHOULD 8€ CLOSE TO THEIR CRIGINAL
AXIAL POSITION. THE UPPER END GRID AND END FITTING IN MANY OF THME INTERICR
ASSEMBLIES MAY HAVE LITTLE STRUCTURAL SUPPQRT. THE FIRST AND SECOND
INTERMEDIATE SPACZR GRIDS IN THESE INTERIOR ASSEMBLIES ARE LIKELY TO 3¢
SUPPORTED AXIALLY FROM 3ELOW 3Y 3ADLY OXIDIZED GUIDE TUBES AND P0SSi3LY
FUEL RODS. THE REMAINING LOWER GRIDS ARE EXPT~TZD TO HAVE STRUCTU2AL
SUPPORT FROM THE DEGRADED BUT REMAINING GUIDE TUSES AND FUEL RQOS.

"

ZIRCALOY COMPCMENT MATER!AL CONDITION

THE ZIRCONIUM 0X!iD2¢ (Z'Oq) PRCOUCEZD B8Y THE QXIDATION OF ° 21 RCALLQY
COMPONENTS HAS RELATIVELY LCW JENSITY AND CAM RANGE [N FORM FaOM SMALL
PARTICLES OF A FZW MILS IN Si28, TO [RRECULAR SHAPED FLAKES 0F A F2w MILS
IN THICKNESS AND UP TO A QUARTER INCH OM A SIBE, TQO VIRTUALLY INTACT Tus-
ULAR BUT FRAGILE SEGMENTS OF CLADOING. THE PARTICLES AND FLAKES ARE
LIKELY TO BE MOBILE IN MOVING WATER. THESE PAATICLES CAN 3E SXPECTED TO
LOOGE N THE UPSTREAM SiOE OF ANY FLOW RESTRICTION SUCH AS SPACER GRIDS.
GRAVITY MAY BE SUFFICIENT TO CAUSE THE LARGER ZIRCALOY AuD -rOz FRAGMENTS
TO SETTLE OUT ON THE DOWNSTREAM OR UPPER SIDE OF SPACER GRIDS. THE
QUANTITY OF Zr0, AND FRAGMENTED ZIRCALOY PR0CUCZD DURING THE PARTIAL CORE
UNCOVERY IS LARGE. EXCEPT FOR SOME RODS IN PERIPHERAL ASSEIMBLIES AND THE
LOWER PORTION OF MOST RODS IN ALL ASSEMBLIES, THE TEMPERATURES PROJECTZD
FOR THE ZIRCALOY FUEL RODS WAS SUFFICIENT TO CAUSE SIGHIFICANT OX!DATION.
THUS, THE MOBILITY, QUANTITY AiD ORIGIN OF 2r0, IS SUCH THAT LOCAL FLOW
BLOCKAGE COULD 3E EXPECTED TO OCIUR IN ALMOST ANY LOCATION IN THE CORE.
MOWE/ER, THE MOST EXTENSIVE FLOW BLOCKAGE COULD 3E SXPZCTED IN THE UPPER
CENTRAL PART OF THE CORE, WHERE THE 2r0, PARTICLES COULD FURTHER RESTRICT
THE GENERAL FLOW RESTRICTION CAUSED 3Y THE HEAVIER FUEL PARTICLES ANO FUEL
R0D FRAGHMENTS. ‘

FUEL (UOz) CONDITION

THE FUEL RELEASED 720M THE OETEZRIORATZD CLADDING (S VERY OENSE. THE

SRIGINAL SIZE OF PELLETS IS APPROXIMATELY 3/8 INCH IN QIAMETEZR 3Y 35/0

INCH 4. UNDER IRRADIATION, THERMAL STRESSES CAUSE THE PSLLETS TO 3REAK

UP 14TQ FRAGMENTS GENERALLY RANGING IN SIJE FROM 1/16 INCH TO 1/4 INCA ON

A SIDE. DOQURIMG A TRANSIENT AND THE PERICO FOLLOWING, THE FLOWING WATEIR

AND STEAM CAN 3€ CJXPECTED TOQ CAUSE SOME FUEL ZROSICN, WHIWH WILL PROOUCE vEay

-2

w15449
e



-3

SMALL PARTICLES WHICh CAN 3E SUSPENCED IN MOVING WATER.

!N THE CENTER ASSEMBLIES, IT IS LIKELY THAT MOST OF THE FUCL HAS Z3E:EN
RILEASED FRUM-THE™X005 SETWEEN THE END FITTING AMD THE SECINOD CR THIARD
INTERMEDIATE GRIDS. 3ASED ON THE UNCERSTANDING THAT THE FLOW IN THE
COARE IS SEVERELY 3SLOCKED, THE FUEL FRAGMENTS HAVE SETTLED ON TO THE
INTERAMEDIATE GRICS. SCAL FLIW PERTURBATIQNS CAN MQUE PELLET FRAGHENTS
THAQUGHCUT THE SYSTEIM, FUEL FROM THE UPPER LEVEL MAY HAVE SETTLED OCWH
THAGLCA ThE TSP INTERAMIJIATE SPACIR GARID TO TiE SECSHD LEVEL AND LOUER
LEVELS TO A LESSER EXTENY. THERE 1S SOME REMOTE POSSIBILITY THAT ThE
STAUCTURE SUPPOARATING THE FIAST TWwO INTERMEDIATE GRIDS IN THE CEINTER FEW
ASSEMBLIES MAY COLLAPSE, CAUSING THE TO0P 5 FT OF FUEL TO SETTLE ON THE
THIRD INTEARMEDIATE GRID. THE FUEL FRAGMENTS WOULD LIKELY BE MIXED iM
wiTH SCHE REMAIMING ZIRCALOY RQD FRAGMENTS. THE SPACE SETWIZM FRAGMENTS

C3ULD 38 FILLED WITH WATER, STEAM, Lrvz, OR SOME COMS INATICH THEREQF
TRE WARIE QUAITITY CF SMALL Zr0, PARTICLES COULD CAUSE SCME LOCALIZED FLOW
SLOCRASE TC PREVENT FULL COVERAGE WITH WATER. THE PRESENCE OF oQME

TWBLLAR SESMENTS COULD ALLOW LOCAL FLOW CHANNELING AND ATTENDANT "JETTING'.

PrT TIT83 STASILITE OF COPE CONODITION

Tl PLOSIBILITE OF QOWTINUED STRUCTURAL CESARASATIZH REQUIRES FURTHER EVALUATION.
Fode BLOCRASE 1§ LIXELY WHICH CAN CAUST LOCALIZED 3CILING. WAEN L3CALIZED
3500ING CXISTE, A FURTHER REDUCTICH IM SYSTEM PRESSURE WiILL INCREASZ THE ARZA
oF 3210IKe AXD RAISE THE TEMPERATURL OF CLACDING 1 THE AFFECTED AREA. |7

Tef TCAPEAATLAL OF ANY Z12CALOY COMPONENT EXCEERS 1000° F, ACCELERATED QXIDATION
WILL ASY TO TME CENERATICH CF WYJRQSEN AND CAUSE FURTHER UESRADATION OF THE
CSRE STRUCTUAL.

2tSTUILTICY CF PLCL A1) ‘rOI I SYSTEN

IT IS VERY LIKLLY THAT PARTICLES OF ZrO2 AND UOZ ARE CIRCULATING THROUGHOUT

THE PRIRARY SYSTEM ANO MAY SETTLZ OUT IN STAGNAIT AREAS.

"



‘.

-

& B

4
'

: o GG 1T i, |

o' : . .. o i o
~ ‘
pr ! . i ——
. f:‘ A N
/) _i% ™ Q MRl . ' i . ‘ . I ' ' . l‘ :
e cowad BN IR
- ' = e . :
. ° i - ’ :4 ' .-J
- : = : .
l1‘ . i ¢
G~ - "‘Q Pl iy
~ i -
. 20
i —\ -

Q7

1/’..

il

'\"-"T \
ey, Y~
F\ - ’ -
N -
. NJ
i VA — " sk =
| - { ':~ ¥ . .‘A-‘ i ’C‘

. b, . Sk « - g -

o e < {° S NT : i .
-‘,‘-a; : ! ":} ’ -/". .
o | 2 (g |
l:-‘.. 1'- " - Pvbe | i O !
LA a' ot ] ‘!' ~ . < . ) ’ : H
.: | amons: S 1B oy

l; !\ { .g (\’ (‘ ‘.' \ -’ \I
! - -, ", .
N PN e !_. By ™ 2 12 !
t -t - 1 g v o - . i
: “'0. 2 - ‘J
\‘ * . "~ G“.
. S - S Y
‘ "'{ rwan e ‘___ A
s - - \'. 1
L
! ) “:‘ s
. - . -
: & 1 e 5
.1 '{s.'. - ~—f ‘,:,’ L. A (.-
I [RRI o G
! ' '\”l’
'[ . {UT - ° e '
.- . .:-’ - ’.:"'
\3 /3 ., -’\
- ‘Mr\ - ¥ " :
c mw

.

FI*_
DULDUEC nﬁgﬂ' s

) 7
. e § { o ‘ ') b ar
!‘\IC\- 3 ‘ uWN& \J’i’-l i s & O .,.E RN

. -

- -
" oatee . GiE s MBS e A% . Semwieis s e e s 4 O msee e ® e wm e soar T emames pasm @ ams o mes
- - s v ema - - .

- . - — Ne e B T VL I DO T M PSS Mt a e e e ary EAees M e e

\
.

§ A8\ »-
R e

=\

~Ye?)
-

e

\

) ¢
e B

o
l
.

-‘**—.w“—-———-—m———--»‘—--—-’_ - -‘



