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Fig. 1: KROTOS test section and pressure vessel
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Table 1. Summary of PULiMS and SES exploratory tests conditions.
PULiIMS SES

E3 E5 E6 El E2 E3
Melt
Mixturc = BizOg—WOg ZI‘OQ—WO"; BigOg—WO% ZI‘OQ—WO; ZI'OQ—WO3 ZI‘Oz—WO;
Composition Yo euteclic cutectic eutectic eutectic eutectic cutectic
I.oad mass kg 78.1 41.2 78.1 41.27 34.40 41.27
Load liquid volume L 10 6 10 6 5 6
Max mill mpeialiis i 16 op | mp 1531 1049 1402 1406 1420
funnel
Melt superheat in the funnel S 206 300 179 171 175 >189
Melt delivery
Nozzle diameter mm 20 20 20 20 20 30
Melt free fall height in air mm 200 200 200 200 200 50
Water pool
Dimensions (LxWxII) m 2x1x0.2 2x1x0.2 2x1x0.2 1x1x0.2 1x1x0.2 1x1x0.22
Mass kg 400 400 400 200 200 220
Temperature °C 75 72 75 70 86 95
Subcooling E2 25 28 25 30 14 5
Melt spreading
Duraugn of release before . 148 38 6.82 113 556 6.04
explosion
Diameter cm | ~75-80 | ~40-45 | ~40-45 [ ~30-40 | ~40-43 43x43
Layer thickness mm ~30 ~30 ~30 ~5 ~30 30
Steam explosion
Steam explosion - yes yes yes yes yes no

Table 2. Summary of the experimental results.

PULiMS SES
Steam explosion E3 ES Eo6 El E2
Spontancous stcam explosion yes yes yes ves yes
Number of explosive events 2% 2% 1 2 2
Peak force kN - - 546 710 170
Impulse kN-s| 4.0-5.1 1.1-2.2 3.05 1.0 0.725
Duration of the impulse ms - - 10 3 10 and 5
Melt mass at the time of the explosion kg ~72 ~15 19 75 12
Melt thermal energy MJ 27-59 16—23 7-15 8—11 12— 18
Projected area of accelerated water m’ | 0.5-0.44 [0.28-0.13[0.28—-0.13]0.19-0.07]0.16-0.13
Accelerated water mass kg 8373 47-21 47-21 24 - 14 34-23
Impulse per area kPa-s| 9-15 4-18 11-24 8 —14 39-58
Peak pressure MPa - - 1.9-43 5.7-10 0.6-14
Total released kinetic energy kJ | 163-302 | 26—-233 | 100—-224 | 21-37 | 7.7-11.3
Steam explosion conversion ratio % [0.16-0.66]0.06—0.73]0.65-3.23] 0.19-0.5 |0.04—0.09
Bottom plate characteristics
Thickness mm 10 10 10 NA NA
‘Thermal displacement upon spreading mm - - 9.23 - -
Max amplitude of oscillations mm - - 1.5 no no
Displacement upon steam explosion mm - - 10 03 0.15
Max residual deformation mm 60 25 359 - -

*Indirect evidences, e.g. sound and video recording.

F2(HC141 p6kn)
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