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On Tuesday, ~pril 3, 1979 a te!m c~nsisting of 

t. S. Rubenstein, PSS/MRR 
R. 0. Meyer. OSS/NRR 
M. Tokar, DSS/NRR • 
W. V. Johnston, ~SR/RES 

~as fo~ed to survey ~~e fuel groups analy:ing the dak~)e tw ~~e 
fuel system of TMI and draM scrne prelicinar,y conclusions ~r:= ~,eir 
deliberations re;arding ~~at dacage. 

The following individuals and organf:ations were contacted on 
April 3 and 4, 19i9: 

E. L. Zebrcski (E?Rl) • 
(re~resenting the Metropolitan Edison Grou~} 
J. Taylcr/J. Tulenko, 3&~ 
R. Denning, 9Ct 
o. McCloskey, Sandia 
J. Sc:)tt, USL 

In addition to ~~e info~ation obtained from conversat1ons wi~~ 
these organi:ltions and the HRC staff, ~~e team obtained a 
•sequence of events• fr~ 9&W (Enclosure 1) a gro~p of c~rves 
describing the pressur~. temperature chan~es at TMI-2 during the 
first 15 hours fre= D. Eisenhut, and a !APL radioc~emical analysis 
of t!'le primary coolant taken at 1600 hours March 29, 1979 and decay 
correct~d to 0700 hours March 30, 1979. 

The primary information us~ fn our analysis of fuel system da=ase 
was obtained from the B&W Company, the Metrop~litan Edison Industry 
Group, and from calculations of ~~e NRC staf~ (Reactor fuel Section, 
CPB; Fuel Behavior Branch, RES). 

System Effects 

Using the chronology of events obtained from 9&ii and ~~e c.ontrcl reom 
strip c~ !~ !r!C~~~ :f ~~~t~ ~~~~~~r~ f:r the firs~ 15 ~cur~ _ of oceraticn, 
"e ·~': ;:. .... ~ :: .; ... . ;.~-:::.:~ .: .• : : ..... ~=-~ -:..~.-~! =~~~:~~ ~:. · .. :n:!'2 :.ie 
primary syst!m pressure was b~low a sa~ration press~re c~r~es~cnding to 
a temperature of 620•F. The sys~ changes •hich ClUSe1 these per~o~s 
are descri~ed in the sequence of events provi~ed by a&- enclosed wi~~ 
this re~or!. The det!fls of what oc:~rred to cJuse the pressure cnanses 
1n the primary system are not discussed here lS ~~ese are c:nsidered in 
o~~er staff reports (see e.g., It 3ulletin 79-0SA, Hucle!r Incident at 
Three Hite Island) and will be evaluated by ot~ers. 

-· ·- _____ ... 
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Examination of Figure 1 shows ~~at the first period fn which the 
system pressure was subs:an!fllly belc~ sa!~r!~ion pressur! occurred 
approximately 1.75 to 3 hcurs after start of~~! tr!nsfent. The sec~r.d 
~eriod, which was relatively short in dur!tfon, oc:urr!d in the 4.5 to 
5.5 nour time frame and resulted in a s~all dec~ease in primary syst~~ 
pressure below sat~ration ~ressure. The final 'eriod of decreased 
primary syste= pressure extended from approx~mately e-14 hours after 
st3rt of the transient. It ~as during these 3 periods that ~~e core 
was exposed to exte~sive amounts of steam cooling and e~perienced 
fuel damage. The ~roup was able to infer from examination of these 
pressure histories, reports of fuel channel tempera~re changes wi~~ 
time obtained from the incore the~couples, ~~e behavior of the fncore 
rhodium self-powered neutron detectors (S?HD's), and 3'-long Inter.nediate 
Range Ex-core Detectors. and ~~e contai~ent radiation ~onitors serne 
details of when the fuel pins lost their integrity, the depth of ~~e 
core which was exposed to steam cooling, ~~e probable time periods of 
t~at exposure, and the amount of da~age to the fuel. 

As previously stlted, the evidence for ~~e level of uncovering was • 
obtlin~d from a S&~ analysis of the incore S?HD's. It can be shown 
that : 

Above about 7oo•F, incore SrHD's (Rh) act as the~ionic 
elements and generate carrents which ~r~ c:rr:l:tJble ~o 
temperature. Thus, 1f a discontinuity is observed in 
current ~asu~ent, a transition in temperature may be 
inferred. It was assumed ~1at this .discontinuity rep
resents an elevation at which voiding of ~~e coolant 
has occurred. 

Similarly. the excore Intermediate ~an;e Detec!ors cay be used to 
provide an indication of voiding. 

ihe fnfo~ati on obtlined from these detec~or~ was consis~ant wi~, ~,e 
results fr~ the Industr,y Group calc~lation ~,at. fn approximately one 
hour without fntroduc!ien of makeup water. ~~e core c~uld boil down 
t;) full unc~v~ring. 

n l' ' .,., 0 v ' .o ,-., .... 
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Fuel Sys~e~ Conditions Durino P!riod of 1st Uncoverfnc 

Ourir.g ~~e first period of =ajor unc:vering of ~~e core (at least 
5 feet of ~~e core was unc~vered for a~cut an hour, and perha~s all 
of the core 111ay have been uncovered for abo•Jt one-half hour), the 
unc~vered portion reached temperatures high enough to f~il fuel 
rod chdd!:~;. ,\t ~iis p()fnt, fission prod:Jcts were released into the 
priQ&r,y coolan~ as evidenced by ~~e subseq:Jen~ala~fng of the - --· 
contai~T.ent activity monitors. Based en the measured coola:~t activity 
and the !~=~~~ ~f hvd~ceen rele!se fr~ re!cticn of ~,e Zirc!lo~ 
cladding with water', ail of the fuel rods prooabiy defeeted and 
released fission products. 

Fuel te~peratures were estimated frca calculations based on the fission 
product analysis of the sample of primar,y coolant, a~d also fr~ heat 
•-·--~, . ~~~s~der!tions. !ased on back-calcalaticns that accounted 

.· ;:-l ::J:-~s and ttmperatur!-tJe;lendent release rates that would be 
. -~aired to produce the ~easured level of activity,· fuel t~eratures 
of 1~00 ~ greater than 160o•c were obtained. Estimates by ORNL based 
on their experiments indicated that the Cs and I releases aeasured would 
have required fuel tem~eratures of at least lJoo•c for an hour. The 
heat transfer calculations indicated, on ~i, other hand, ~iat !he fuel 
temperature 111ay have ~een only about 11oo•c • In either case since 
the melting point of UO is 2840•c, fuel melti~g was unlikely. These 
temperature differences2can be rationalized by considering that a s~all 
portion of the core may have been at the higher t~perat~res. There is 
also a possibility of soce eutectic for=ation between UO~ and lrO 
at temperatures above approx~mately 1aco•c, but no significance wis 
attached to the occurrance of such a eutectic. Later analysis by mem~ers 
of AHS-5.4 fission gas working group (fncluding one of1~J··RCM) fnaicates 
fuel pellet temperatures as hfgh as zoco•c based on Xe dat1 and ~~e 
assumption that half of ~~e c~re remained cool. While noble gas 
activities lend th~elves to ~aller analytical uncertainties than 
iodine or cesium activities, ~ie uncertainty in the c~re frJttion ~~at 
is responsible for ~~e release still renders this result inc~ntlusive • . 

Hydrogen ~alance tllculatfcns indicate ~iat f~ 15 to ~o:3 of ~~e 
total Zircaloy fnventor,y has been oxidi:ed•. Some of· the oxida~ion, 
however, undoubtedly occurred during the tatter ur.coverings. The 
~~~n~ of t~~ o~ic!!~cn probably varies as a function of hei;ht in ~~e 
core, with ~,e greatest amount of oxiaation having oc;~rred in ~ie 
uncovered (upper) ~ortions of the fuel ~ds. Later calc~lat1ons ltc~u:~ti ng 
for hydrogen in the bubble, fn the contlfnment, lost in ~~e hydrogen 
exj)losi on, and gained by radiol!'S~s su;;ests t.iat almost ~c~. of ~~e 
Zfrclloy in t.ie fuel region :ay ~ave been oxidf:ed. 

lcl'!i Starr Calculation 2 C?B Staff calc:Jlaticn 
Industr,r Group catcuhtl~ (n"'~ r:'l (n"" l 3&il, Industry Grouo and MRC SUffs 
B&W Calc~latfon JJ :l!J!U j lll 4 Industr,y Group & MRC SUffs 

@[U(~u~m~ 
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As the primary coolant level was restored during the latter 
portion of the timf period of ~~e first unc~vering, tr.e~al and 
mechanical shock loadings of the oxidi:ed and embrittled cladding 
are believed to have oc:~rred and to have resulte~ in cladding 
frag:nentatfcn. · - · 

At ~~e end of ~~e period of first unc~vering, virtually all of ~~e 
fuel rods had defected and released fission pr~duc:s. Al~~cu;h 
temperatures had been high enough for a long enough ti~e to have 
caused severe claddfng oxidation, continued operation cf fncore 
inst~ents strongly fndic~tes that fuel asse~ly strJc~ral me~ers 
such as guide tubes r!mained fntact. Control rod ~aterials are 
believed to have remained in place, AS indicated by ~~~ absence of 
silver fn the primary coolant. 

Fuel Systea Conditions and Effects Curine ~eriod of 2nd ~ajor Uncovering 

At about 4 1/Z hours fnto the event, the core level again decrea;ed to 
expose the upper 5 feet of the fuel assemblies. ihe du~ation of ~~is 
additional uncovering was shorter than the first, ~~e system pressure 
was higher,· and the overall temperature effects were less severe, as 
evidenced by the fact ~~.tt the thei":DDc~uples in ~~e outer periphery of 
the core remained on-scale. aecause of ~~e recuced severity of ~~e c~re 
conditions durfng the second unc~vering, as c~pared with the first 
uncovering, less damage is believed to have oc:urred to ~~~ fuel syste~. 

At about nine hours into the event, the core coolant level again decreased, 
possiblity ~n to 7 to 7 1/2 ft. fro~ the top of the active fuel level.• 
The core ri!!llained uncovered at thfs level for about one to t.~ree hcurs, 
after which ~~e c~olant level was again raised and covered ~~~ c~re. ihe 
low syste:ll pressure ( '1.450 psi z:ri niiiiUIIl), the rat.~er lengt.~ly period of • 
uncovering, and the additional length ~f fuel surface unc~vered, undoubtedly 
resulted fn additional fuel system damage due to Zfrcatoy oxidation and 
embrittlement (followed again by more fra;oen:~tion due to ~~e~al shock 
during ~~e recovering of c~olant level), al~~ough t.~e aaount of additional 
da=age is ~resently un~uantfffable. 

Fuel Syste~ Oa~aoe S~arr 

The pf~ture of the c~re ~~at has ~er~ed fs ~~a! t.~e c~r~ c~nfi;urat~cn 
c~rrently consists of a basket-like snape of rel~tively int~~t 
asseaolies ~~a! su~und 1 central region of severely oxidi:ed, and 
pr~bably fra~ented, fuel ~ds in ~~e upper cent~at ~ar!. ihe fuel 

•;asea on tnror:ation recsived vf1 telecommunic~tfon fro= 3&~ (April 3) 

. . -· . ~ ... • ' -·.- ·-- ~.&;.;l ... ,.,";!r---



•• .• . .. 

- 5-

rods are less damaged in the lower cent~al par! of the c~re. Although 
the fuel rods in the upper central reg~on =ay be ccmpletely fra~ented. 
th~ gu~ ~! t~~es. grids. and end plates are believed to ~e f nt!c~ thus 
pr:v; ~ ;~; ~ s~ ~ i =:~ l s:~c~~re -hf: h su:ports the re~af ~f~g ;cr:i cns of 
the da~ged asse~lfes. Partial flow blockage caused by acc~~ul atf on 
of fuel de~rfs is ~iought t~ be respons ible for continuing el ev!!ed 
the~oc~uple readi n;s. The ass~etry of the incore ther=occuple readings 
suggests ~,!t 1 =-~;~ ;:: : f ~":e c:r~ fs ~::-? ::~:·1~ iy ca=a;ed :.i an ~"'e average • 

.. .. - -- ----· ----
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PRELIHI!\AA't SEQutNC£ 

OF EVOrrS • 
(ntl-2, 'J/ZS/79 I,CiqEMT) . 

lbt fo110"11fng sequence ot events for the 'THI-Z fnc:ident of 3/2S/i9 has bea.n 
fon:ulatecf by a~·• engineers usfng &wflable plant data. This chronology . 

· bu b~n c:~ns~ruc:ted frc:n nu::erous ~aurces &nd has not ~e!n t:tal ly 
. c::nffn::e~. a ~ not be precise fn eit.'ler event occ:u!T!nce or sequenc:~. . . 
Tfl:'l!. Hfnutes 

0 

0.10 

. 0.15 

o.zo . 

The fnitiatf~g ev~ts c:uld have cc~ fr== n~ro~ ~cs!~l!te~ 
auses. For pur";))ses of t.'sfs seq:Jenc:e. they .tre ~1at1vely 
u:\ii';)Ortlnt. The pr1=e effect fs. that ft led ta a T~s o.f ;:o~fn 
fftd'Mater (MF"•) booster p~. . · · · . ~ . . . ... 
~fn fe:w,~:- ~:.::::: a~ !:-!j:j:e!!. · Ai=t si::ultar.eoosly, 
~ turb~r.e. :rfp oc:urs. , .. · .. . . 
Pressurf~r ;:re.ssu.~ fnere!ses t= !he E-:V set;x2fnt of 
2270 ·-f... . . ·· .... r• » . . • • • ... 
~dar"J s1c!e pressur! ~Jc.s at 1070 psi!l 4r.d fs licfted 
by St:llll r.elief YdVI!S. • . . . . . . . -... 

·. ! .. 
. ·: Rc. pressu~ trip set;afnt mc:.'led (2~:5 psi:; a~ )tot leg' :: 
~} and syste:a pl"'!ssure peaks at about this .. vaiu~;· : . . . 

• IIIC!fatfcns frc.:s Pu:IP dfsc:harga pressure are ~'lat .'auxfl!ary'· 

0.25 

0.30 

. 0.90 

1.0 

· fetdwater· p~ (one turfline driven, t:t::J etec!ricl ~~ 
nmnfng at ~is point; hcwever. no level change ac:urs fn 
stea:s gent ra tors. · . . ".. :! . • • .. . - .. . . :. .. ·. ~· .· :. . . .· .· 
Prwssurf:er level ~Jc.s at 2.55 .fnC:hes (1nc!iated) and s~rts . 
to decruse wit.'l syst= c=ntrietfon. . · · · . . . . . ... , . . 
Quench tank prusure fs fncreufng. . . 
Pl"essurl:er level fs at a !llfnf::= af 153 fnc:~es and · s~~ 

(::: ~ •. to fnc:"!!St. Kct leg !~en~~ is ilt 1 :rini:::;:s af sncr 
r .. ~ • • and starts b in::use slt'lfly. · . · 
r 'J • 

·-
r-----, c..\?) OTSG 1e-~e1 inc!fatic:1 en t'le sta~t.? r.mge is to inc:.':es. 
(< -~ ~~ OTSi pressure l=lc1S at ~~t 102S psig. 
(. . . . -. . . . ·. . . . . . . . . ... . .-. 

2.0 

3.0 

. 
<4.75 

. . 

r :-·, ~-'i'] arsG press~re stl~ i stedy d!cre!.Se. !-:"?! new fs fn1tiat..ad 
c .--: - .:- ·~, b1 ESFAS en t;w i\C pressure (H.FI set~;:tt • 1EOO psi;). 
( ,. - __ ,-..,_../. • • 0 • ,. _: 
1: -..., 'nla querr:!'l tank's .. increasing pressure le'W'I!ls off •t 1~ psfg. 
LJ Relief valve set;afnt fs TSO psig. • 94.82C•l' . .• 

·. The h4t and Qld leg ter:;:erat:.~~s sta~ fnc:r!!.Sing at a ;;z,~ •• 
rapid rate. Ar~lytical sfmulation fndieates ~'lat this oc:~rs 
"*ten the HPt is t-.:med aff. Sft:e infcr=atfCII'I I'Otes t.'tat · · 
oper•tar ter=fnates HPI fully at · 5. t ainutes • 
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Till!, Kfnutes 

&.0 

8.0 

9.C 

11.0 

Event 
. 

Pressurizer level incifcltes a slCMfng ;;r.d t.~en ccntir.:.:es ~ 
fncrea.sa as the hot t~ t~e~t:Jre 1f ir~reas'!ng. . 

Pressurizer lent fn:ifcates a· full ):l~ssuri:er and th! 
quench tlnk pre.ssu~ fnc~!$U teycm! ttle relfef valve 
set;ofnt of lSO ;:fg. 

• .. . !. 
RC pressu~ ~id a cf ::f:r..~ of 1350 psfg vH.'t a he~ le~ 
~re«ture of SMoF. This incUc::.tes hot leg ts fn · 

· saturatfcn ~ncSitfcn. · . 
Auxiliary f'~!ter fic-A fs !::i~iate~ : ~t.'l O':'SG's. Thfs 

. is fndfcated ~y f~iat! OT$G ~ressuri:atfcn to ~iOZS rs~a 
· and OTSG level c.'anse. • • . · . . 

AI: pressllT't peks aut at 1:00 psfg and star--s ~ c!K:-;!ue. 
Hat leg ~rature puks cut at 5SiCF. . . 
Pressurizer level fnctfcfaticn fs rest=~. It s!:!)ilf:a 
out at 375 fnchts at 15 cfnutts. 

. 1&.0 Quenc:.'1 tank pressure di"''ps sud~ly, fndfC!tfng t.')e r-.~:JI""'! 
dfsk has blown (set;:oint.• 2CO ±. ZS psi~} • . 

·. 

18.0 
• 

22.0 ~ 
! . a 
I 

50.0 

sa:o 

78.0 

90.0 

1CO.O 

1M RCS ~~raturt ·stabfH:es at a hot leg of SE3°F "and a 
mld leg cf S480F. The ~erature cfec!"Nse fr= st~~ of 
auxf11a1"1 feeO,ater ta thfs stabiH:ation re;Jresents a • 
ZCOOF/hr c=alQwn. RHc;=r building pl"'!ssure ~s 1 • .; ~1~ 
ancl fnae!Sfr:g. · Two feet level is restored in bo~ OT$G's. 

~ startup level fncifcat1a:t-shcws OTSa B level inc:-us1n; 
tnd OTSG A leYel deereas1n;. Pressure in~ses .fn ~oth OTSa•s. 

0 , •) During the 2%·60 :fnute pericd, ~e systs::r ;:a~~~.::-s hu-e 
L.... - - stabflfuci in t!la saturation condftfan of & pr-..ssure of '1015 . 
r:-.~- psfg. ~rat~n of '\C!OOF. RC flow fndfatfon fs dea'9!ing 
r=:::J ~fr= 60 (initial) to !0 x 105 lb/hr. The r:a~t=r tluilding 
~ '?J t;~ssure is Z.2 psf; ancl fnC""eesfng. 

~___:: , 3 Two RC' P'-'"':i'! !1"! ~1-:-:!'.! (in t~p 3). Rse=r coi:nt f10f 
c ..C.::: ::;:;--nt2 ~~ues in~;> .j. • . ,- ~ \_ .... _ 
rJ' .:; · OTSG a pressur: cfr:;:s fJ"':Q 9!0 psig = 1~ ps ! ; fn iS ::!nut~. 
l~ 1 

Tbot follows Tnt• AT·ac-:ss ~~ c:::re eqt;.!ls a!lcu: sOF. 

. Sot."' ~fning RC P'--:i)S are trip~. 

114.o-tc:o.a That and T~ld dfver:;e r!~f~ly." . Thot ; QQ°F fn less ~'::n 
15 !!lfn~tes. Q .. 1 c "f' t 

• •ve..:t.Otw,. c.)-

~•!e ~::f::-:-.3~!0:1 nates :.'Ia: &.OV relfet lfne was isola~ 
1ni~1lii!f. i\3 jlressure sta~-s decl"'asfng ::ore rapidly. 

-- ··---. . ·- -·--· ·--·-- -·-·- ----· 
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Tis:e, Mfr.utes 

135.0 

1~.~ 

• 1SO.O 

-120.0-20-t.o 

(;04.0 

216.0:11 

25-0.0!!1 
(4.83 hr) 

31S.ca 
(5.3 ~r) 

4 

~ 

354.01 ° 
(5.9 ~r) 

4Sv.O 
(7.5 hr) 

519.0 
(8.65 hr) 

i 
sss.a 
(9.8 hr) 

6:30.0 
(10.5 hr) 

67a.o (•1 ., .. _, 
. I ·- ... I 

7!\l.O 
(12.5 hr) 

810.0 
(13.5 hr) 

94S. O 
(15.8 hr) · 

.. 

. 
RCS hu cfe?ressurf:ed to 510 psfg and RCS-hat leg 
tslperature 1s at ~:~xi~ sc:sle of 620oF. At E20°F. systel 
would have su~meatfng at u;2per elevations a$ To"g as 

0 pressure was bel~ saturation pressure o~ 17i2 ps1g. 

ICS ShallfS npid re-pr-..ssurf:!ticn. ' •. . . . . 
OTS6 8 level r~e:! up frca s: t:1 65': fn 4S 11fr.:.at~. - .. 
OTSG B :afn stec isolation valves ~d tu~fne bypass 0 

Yl1vtS ue c:l :s!d. RCS p~ssur"! p!tk.s ot: 2i'ZO psig. 

Re;ulat1on by EHOV blcc:~ valve re~:Jas i\CS F~ssure. 

HPI c:=es en (1&.."0 psfg osfg-Ml). 

HPl 'Pt.::;l lc: ta Locp A t;~rned off. RC pressure cfec:rnses 
• ste~fse. R3 pressure ~nc:re!ses step!rise. . . . 
· RB pressure hits 4 psfg. Building fan ~!er ~s en • 

0 0 

RCS pressu~ 1r.t:-ei!SU rapidly fr= 12~0 ~ 2120 psfg fn 
~E ~fr.~~s. ih! ~~V blcek valve 1$ c1csed. cne ~21 (lA} 

•• ; ~1. 

OTSG A tev•l fs ~ed u;, t:"Cat so: ~ 9:: on ° o~rating ran!;! 
fa 1 hour and t:l 100~ fri 1.5 hcur. OTSa A pressure s2,-..s 
tD decrease t:ward :era. 

•o 

The 00'/ bloclt valve fs ci)ened. J\CS ~ressure s~~..s = 
decrease (2050 psi~ to 4SO ps1g fn 1 hr. 45 =fn). 

RC systell pra...ssure reaC:es 600 s:sfg, ' cart flood tanfc 
setpa1nt. 0 

RB pressure spfka t::2 2S psfg occui"S. 

!hot !.:e;! A ~~peaz:s c., sate, decreases to szs0F fn 1/2 hr. 

Tcold Loop A fnc:rv.ses in about 5 l:fr.ut!s frcr; l90°F ~ ~olf;:. 

HPl flow fnc:reued to .:CO gp:s. Thct fn Leo~ A W.reases. 

Puq) lA fs st:rud. 
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Tfr:~, Mfnutes 

ntereafter 

' 

t~nt 

Cond~ser vacuum re-es~lblished. 
SS·A begins st!!cing to c::2nl!enser. 
ReS cooled ~ apprcxi~ately 3000F, 1000 ~1. 
Let=wn line ceased to per::rlt fl(;;lf and relief valve ~fng 

ustd (estfr..at2d 14-15 gpm flew). 0 

: 

. . !..~ f•.:!l ~~=~! ~!~===~~l!s r-!!~1r.g zhaut eoo F. 
: RS pre~su~ cei C'W 1 ;:si. 

Hf~ radfat~~ in re1et:r ~taf~t and luxflfar,y b~fl~~r.g. 
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Core Coolant Conditions 

o At 2 hours after turbine trip the core had becor.~ 
partly uncovered and re~~ined uncovered fer about 
one hour. 

• Curing this period activi'Y alar~ car.~ en indicating 
significant fuei failure~ 

; Core 't~as rec:·,·ered whe.'l high press:.:re inject~ en pt:r.:i' car.:e on. 

• T1~0 addi~ional perfods of extensbe core uncovering fo11clted 
at ab~ut 5 and asain at ~ th~ou;h 12 hours after t:.:rbine trip • 
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:lur..ber of Fuel Kods wf th Defects 

o eased on ~~asured coolant ac:fvfty. all of t~e fuel 
rods probably released ffss!on prcducts. 

1 Amcunt of hydrogen released fro~ cxidat!on of ciacdfng 
(h.etal/water reactions) also fndfcates all fuel rods 
are damaged. 

Maxfmum F~el T~~oeratures 

• Caic~lations based on Ffssion product analysis !ndic3te fuel 
tecperatures of 14CO to 160o•c. 

a Heat transfer caiculatioFs fndicate t~~perat~re of about 110o•c. 

• The melting point of UOz fuel fs 2S4o•c so that c~re ~eltdcwn was 
not approached. · 

o ihe absence of Sr and Sa activity.in t~e coolant c:nfi~ the 
avoidance of fuel ~~itling • 
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Ext~nt of Fuel Oar.~ce 

c Hydrogen balance C!lc~laticns indicate from 15 to}(: of the Zfrcaloy 
cladding has been oxidized. 

• Continued ope~ation - of.~fncore fnstr~»~nts indicates that fuel 
assembly structural me~bers remain intac:. 

~ Abse~ce of silver in coolant sus;ests that c:ntrol rod ~~ta~~als 
re~~ln in piace. . 

e Contjnued low thermocouple re!dings at pe~fphery suggest that 
peripheral fuel asse~lies retained muc~ of their original geao. 

• The picture that ~~rses is that the upper central part of the core 
is severly oxidized; proba~ly frasr.~nted, and largely confined to 
t.'le .core region (based on lcose parts mcnitortng data) • . 

o Partial flew blockage caused by accL~ulati~n of fuel debris has 
prebably occ~rred and is responsible for elented ther:r.oc:uple 
readings. 
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