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The capability of the Closed Loop In-Reactor Assembly (CLIRA) in FFTF to 

accommodate various postulated events is demonstrated in this paper. These 

events include, in their order of severity, (a) flow coastdoT̂ ra, (b) inlet 

pipe break, and (c) inlet blockage. All of these accidnets are extremely 

unlikely, nonetheless the consequences of even the most severe flow-

transient accident is shown to cause no failure propagation to the reactor, 

even if a Test Section Meltdown Accident (TSMDA) should result. 

The reference test section, consisting of thrity-seven 0.247-in. o.d. 

mixed oxide fuel pins in a hexagonal duct, is assumed to be running at 

1.4 I'RJ, which corresponds to incipient fuel melting in the peak pin. Other 

pin parameters are taken to be the same as those for FFTF driver pins. The 

rretransient coolant flô 7̂ through CLIRA is 57,000 Ib/hr (inlet temperature 

800°F). After initiation of a flox7 transient, the reactor is tripped in 

0.4 sec by the reactor flux-to-closed loop flowmeter sensor. The reactor 

power then would decrease sharply. The thermal hydraulic calculations were 

made by the SAS2A code for an equivalent peak pin configuration. 
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For the case of a severe flow coastdown (pumping pressure dropped to zero 

in 0.1 second), the SAS2A calculated sodium liquid-vapor interface locations 

are shown in Figure 1. Note that the sodium expulsion and re-entry would 

continue for "̂  4 seconds followed by fully wetted test section. Although 

pin failure resulting in fission gas release can not be ruled out, no TSMDA 

would be expected since the maximum, cladding temperature, which occurs at 

5.0 seconds, x̂ ?ould be 2350°F. 

The worst inlet pipe break would result in-tjr a rapid flow reversal due to 

cover gas pressure. A TSMDA would be a possibility. Details of the 

analysis are not included herein since the consequences of the follov/ing 

transient are more severe. 

The inlet blockage, although no source has been identified, was analyzed to 

demonstrate the ultimate capability of the CLIPĴ . The sodium boiling would 

start at 1.4 seconds, and from then on, the voiding shox̂ 7ed oscillations of the 

upper liquid vapor interface. The cladding would reach its melting point 

at 3.0 seconds. A TSI-ffiA would occur. More than 30 seconds would be re

quired to melt 30% of U0„-Pu0„. The molten fuel could come in contact with 

the liquid sodium (before slumping in the cup) producing a MFCI pressure 
CrU^^a^^^-i:^'>'J-t.t^l^Xi.^-3 '>y^. Ate.. 

pulse as high as 1000 psii\ The pressure containment capability of the 

CLIPJ\. pressure tube is 3-4 times of this pulse. Fuel V70uld ultimately be 

collected in the meltdown cup. Tne decay heat would then be satisfactorily 
2 

removed by sodium flow in the adjacent driver assemblies. 



In conclusion, it has been shown that the postulated flox̂  transients, 

although extremely unlikely, would cause no failure propagation to the 

FFTF reactor, even if a TSJfDA should result. 
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