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FUEL EXP~~iS ME~ING CN CONOITICN OF THE TMI CORE 

A meeting of nuclear fuel expe~s was held on April 12 to update the 
esti~~tes of the damage to the iMI core and to consider its effect on 
t~e desirlbilit:l of moving to nat:o~ral con·,ec~~cn cooling of the cor!. 
The Experts Group consisted of the following persons: J. S. Tulenxo, S1~; 
R. O~~ars, 3&~; T. Kassner, Alll> ~. A. Proebstle, GE; ~. A. Jordar., ~; 
R. Duncan, CE; i. Fernandez, E?RI; T. Suhl, NRC; R. ~eyer, NRC; W. Jonnston, ~IRC, 
Chair:nan. Additional attendees included L. Rubens~ein, NRC; C. Berlinger, 
NRC; M. Tokar, NRC; R. Majors, ACRS Staff and T. Mot!, it:C. 

Sur:o:nar•1 

The group concluded that alt~ough ~,e core is badly dar.~ged, essen~i ally 
all of the fuel has r~~ined in the core and that the over!ll packing 
density of the settled portion is not expected to excetd 70:. Therefore, 
shutting off the RC pumps should not seriously threaten further da~~~e 
to the reactor. It was fu~~er concluded that the ther.:ccouples (Tc's) 
located 1n the upper end fittings are the most impor-~nt indicltor of 
core condition during transit)on to natural convection cooling. If 
feasible, the addition of a ~.spectrcmeter to monitor the activit:! of 
:~e locp eoolant for new fission products released\the transition ·to 
natural convec~1on c:oling will provide an 1ndepen~ aler~ :0 possible 
d1ffi~Jlties. ~ 

iwo questions wer! consicered: Is a p~p trip likely to iead to an 
unsafe condition? and ~hat si~nals wil l ir.diclte undesirable conditions 
in the core? 
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Summarv of Core Status 

Summaries of amount of~amage to the core based upon messu~nts or 
calculations of fission gas release, hydrogen produced by zircatoy 
oxidation, coolant analysis, coolant boil-off rates, incore and excore 
instrumentation were presented by J. Tutenko ar.d R. ~~yer. A rela:1vet~ 
large pressure drop across the core is inferred by lri ~lculations. If 
the pressure drop 1s real, blockage must al~o exist in ~~e peripherll 
assemblies (perhaps by ballooning). The shift 1n location and ~~~n1tude 
of the high reading core Tc's following the pump trip on April 6 was 
believed to indicate either a change in the eore flew path ~~rough ~re he!vi1y 
daaaged sections of the core to a redistribution of debris sur~unding 
some of the thermocouple beads. An alternate explanation for the change 
in Tc temperature distribution patterns was presented by i. Hott of i;c. 
Ke suggested that the Tc temperature difference =ay be (ue to non unifo~ 
flow distribution~ caused by operation of a s~ngle pump rather ~~an non 
uniformity within the damaged region of the core •. Due to this non 
uniform flow distribution portions of the core may already be experiencing 
similar cooling to that expected during nataral convection. ~~tt 
estilllltes smaller core pressure drop and suggests the a&;l est~mates may 
include substantial external pressur! drops. 

ihe group visualizes the c~re as consisting of a heavily d11111ged re9ion 
resembling an inverted bell extending across nearly the full width of 
the top of the core and reaching down about five - six feet into ~~~ 
core at the center and a less damaged r~inder of the core. In the 
heavily damaged region, 100: oxidation of the zircaloy and less of a 
regular geooetrJ fs expected. The guide tubes and poison rods are 
damaged similarly to the cladding. Spacer grids should be located at or 
near their origir.al locations. The important coolability conclusions 
are that although some settling may have taken pla~e. the overall packing 
density of the settled portion is not expected to be greater than iG:; 
and that as: to 98: of the fuel and cladding frcm this region is believed 
to have remained fn the •core" region including the upper end fitting. 
The remainder of ~~e core is less damaged although considerably oxidized. 
The original flow geometry is probably retained although the rods may te 
t'Misted or war;led and broken in a fftl places and the spacer grids my 
have collected some loose debris. · 

The above conditions should not preclude satfsfa~.orJ ac~fev~~n: of 
natural convec:1on flows. 

• ·.: : . :. : ~ .:..! :::: ;-:~ ::::-!~ :::~ determine undesirable chan;es in the co~ 
during the transition to natural convection cooling! The temper1ture 
distribution of the cora exit ~~er:::occuples are the :r.ost iJIIl:or:ant 
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condition monitoring signals. The group believes that all exit Tc's 
should be continuously tracked and recorded. B&W sugsested the following 
c:-~taria for r~..!ining 1n natural convection cooling: No more than 2 
ic's above aoo•F and at least 10 Tc's below isat. There were so~~ 
reservations among the group atout allowing so many Tc's to read above 
Tsat (as many as ~9) and radiolysis was an expressed concern. There was 
a lot of disc~ssion but no ccncensus on how many intarior Tc's should be 
per.nitte~ to exceed Tsat. Tc's in peripheral assemblies should not 
exceed isat. 

The following t~ble summarizes the available instr~entation and ~ts 
possible application to monitoring core condition. 

Detect:r 

1. Exit Te's 

2. RTD 
Hot le~ 
Cold leg 

3. Ion chambers 
cS and :f 

4. Noise detection 

5. System Pressure 

Event-Core Overheating Crite:ia 

Limit no. in film boiling 
Limit no. above aoo•F 

Maintain ~ositive Ai across 
core. 

Void for:nation 
If +, record for fut~re 
interpretation. watch ic's . 

If + indicates bubbles in 
core or loop. check Tc's. SG. 

If increasing system effects 
!ranch should review this. 

Basis 

Hot to exceed previous 
core damage reverse 
procedure. 

~lo flow reversal 
pemitted. · 

Ambiguous signal since 
some local superheat 
may be pen:rltted. 

Same as above. 

Not direct indication 
of core condition. but 
for gas bubble for.r~ticn 
detec~ion. 

6. Pressuri:er Level Same as above. Same as above. 

Aaait1onal Oeteetion - reas1bflity needs to ~e estlblished. 

{speet:-oscooy tnc:-ellsing acti'lity of xe. I2 Over~eated core alert 
of coolant via for ~Jar trror in 
sampling line procedurt . 

H20 analysis on 
1Tne monitor 

3ort~n, 02• H2 Core c:-iticllity and 
chemistry c:ntrol 
rad1olys1s and Hz 

~ content cont~l. 
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