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PRILIMINARY PREDICTION OF C0RC TRIRMOTOUPLEI ITHRVIOP
DURING NATURAL CIRZULATICAN

SUMMARY

rest core thermocouple behavior hes bzen reviewed 1o ecizbiish how the tnermo-

couplies may behave during natural circuletion. It is expected thet the highest

-

ate of core thermocousie increase will be below 3C°F/hr and that at most 12

thermocoupies may rzach saturation temperature or zbove. Mest thermocouples

tow 255°¢

. - . 3 w5 2 O~
will remain wetied anc wiil show %emperaturac nelow 230 0 300=F:

[ISCUSSION

There have been many reports written zbout the core thermocounles end the basis

for come of the readings in excess of the rsactor outlst lemperature. Tne most

= -

accepted picture is thet of fus) zarticulates beinc in proximity to the thermo-
coupies. The presence of fuel particles near tne thermoccupies coupled with

waier Tlow hevinc t-oubie reacning the thermocousies wooig explein the thermo-
coupie history observad since tne loss oF feadwater aczgident. It is pestulated
that during the early phases of c.:ldown, the fuel heat generatioﬁ wzs high

enough and tne flow 10 some tnsrmocOuUples 10w enpuch T L-0Ouce sup2rhezted steam
at some of the thermocouples. As tné reacicr power ceczyved, some o7 the therme-
coupies were rewetted and this behavior is illustraied in Figures la and 1b where
tnermocouples at pesition &-i1, F-7, £-¢, £-11 and £-% &nd H-£ are all seen to
exhibit a temperature drop of over 200%8/h- while falling below the saturation .
temperature. The final temparature reached by the thermozouples prchably depended
upon the flow reaching the thermocouple after it was rzaz:ited. The behavior of
thermocoupies K-11 and D-10 i¢ particuleriy interestiinc as they may exhibit rewetting
and redryout 25 the sazturation terperature was lowered. it is also suspected that

during this early phase of the cdecay, sume fuel particies redistribution was taking
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place,




One of tné weys to escertain that SOmE OF tne T &rmGCOUD €S ware Cry auring tne

early sart of the accident i1s te 100k at tneir Denavior as SYSLEMm pressure 1s
mocifiec. 17 the thermocoupies are blanieies with Steam, & Dressure increase

snculc Tewer the temperature anG a pressure cecrsase shouid do the opposite.

This nenavior is especially noticeable in Ficure 22 wnere thermocouple HE behavior

(44

is nuposizeto that of 7 on 4/8/79. A similar pe

sat tern of tnermocoupie rising
(-

while ?sa' is aecreasinc is observed in Figure 70, A plot was made of the coverage

of the Tive hotiest tharmoccuplies minus hot ‘ec tzmperature 2s a function of time
and it was compereC Lo prossure twinge. Ths -eculis are snhown in Figure I, It is
observed thet they generaliy corresponc thouth the change in the nottest thermo-

couples is small indicating that steam or drv areas are very small at this stage
of the czcav neat. This is shown in Figure 4 wnzre the five hottest temperatures

are piotied versus time varsues Outistl leg temoerzture. The consistent behavior

core thermocouples are now oract 1\_a1w

ocf &1l itrese tnermocoupies ingicztes that al

0f particuiar interest during the natural circulation run is the behavior of the
core thermocouples. Tne highest rate of cecrease or increase was that already
neted in Fiogures le end 1b. Mehing eliosence Yo~ cecay heat decrease, this
maximumr rate of temperature change woulcd be 60 tC ?GcFlhr. 1f we assume that
rewetting and.dryout are reversible temperature increases of 60 to 70°F may be
indizetive of iocal core tnarmocouple dryout. £ more reasonable expectation of ,
the temperature rise that might result is to look at Figure 5 when the pump trib
took place. In this case, thermocoupie H-E which was primarily wetted started
to riseé sharply due to particulate and fliow redistribution. The rate of temper-
zture rise is about 70°thr and aliowinc for Gecay heat reduction, this would
correspond to ebout a 10%F/nr temoerature rise in late April. It is suspected

that curinc tne switch to netural circulaticn, hottest core thermocouples can be

espected to rise at-the mest at this rate. ;
xp - t 7 \60 \73



[uring naturel circulation, thare are zwc perioss of ve-» cr-sat interest. During

ow tne netural circula-

i)

the transient af;er the pump 1s tricoed, the ficw fzlis c=e
tion value (see for oxample Ficure 6). This fiow couic¢ troduce stzgration fiow

et some of the thermocoupies and dryout of the fuel particulates around the therme-
couple. This period of zero to 800 seconds is especially critical. Thermocouples

should rise at 30°F/hr and es high as 70%7/hr if they becume blanketed.

The next period of interest is the behavior of the thermocouples at the much lower
flcw rate of netural circuletion. The totel fiow will c2crease by a factor of

about 20 and if we assume that the thersocouplie ¢

m

moerztu-e will rise accordingly,
it is found that at most 12 thermocoupies may reach saturation temperature. This
rate of rise will take place slowly as wzter fiow drors through the particulates.
It 1s expected that some redistribution will take place during this period of time,

but that in gerneral, the same number of high thermocoupies will continue to exist.

CONCLUS ION

1. Most core thermocouples will rise gradualiy curing the transfer 1o naiural
circulation and they should stop a2t 200 to 250°F.

2. A Tew thermocoupies may be subject teo redistricuticn of fiow and fuel
particulates. Their temperature rise may be at nost BOGF!hr.

3. Due to the reduced flow rate associated with natural circulation, a few
thermocoupies may reach saturation temperatures. This number is not expected
to exceed 12. +

4. During the initial stage of the transient close to stagnation flow may set in.
Even under stagnation flow, the thzrmocoupie temperazture rise wilil be below

76%F /hr and rmay be terminated as netural circulation sats in.

S. Levy g : .
4/23/79 ;
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DATES FOR THE MONTH OF APRIL
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