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IVDP - water dynamic pressure

PVT - pressure vessel temperature

"W PVDP - pressure vessel dyn. pressure
PVSP - pressure vessel static press.
IVDL - bottom dynamic load

IVT - water temperature

water drain valve
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Table 1. PULIMS-E test matrix with initial conditions.

Parameter PULIMS tests
E1 E2 E3 Ed4 ES
Melt material Bi,0:-WO; | By0:-Ca0 | Bi,0-WO; | Bi,0s-WO; | Zr0,-WO;
42.64-57.36 30-70 42.64-57.36 | 42.64-57.36 | 15.74-84.26
Melt mass composition, %o . . . N
eutectic non-eutectic eutectic eutectic eutectic
Melt jet . mm 20 20 20 20 20
Jet free fall height, mm 400 400 400 400 400
TInitial melt volume, L 3 3 10 6 6
Initial melt mass, kg 23.4 7.5 78.1 46.9 41.2
Taa, °C 870 1027 870 870 1231
T, °C 870 1027 870 870 1231
Melt Yemperaz\l‘l‘e in the funnel 1006 1350 1076 040 1531
upon pouring, "C
‘Water pool depth, mm 200 200 200 200 200
Water temperature, °C 79 78 75 77 72

Table 2. Measured and estimated properties of the debris beds in PULiMS-E tests.

) K Exploratory PULIMS tests

Parameter Ei 1 s
Melt release time, (sec) 10 12 ~8.7
Total size x X y. mm 460x440 5 T40x560 -
Cake size x X y, mm ~430x320 ~750x750 T11x471 ~400x420
Max debris height, mm 93 unknown 106 50
Area averaged debris bed height, mm 31 ~30 30 22
Volume averaged debris bed height, mm 50 unknown 41 28
Debris height under injection point, mm 48 unknown 50 39
Total area occupied by cake, m” 0.14 ~0.44 0.30 0.14
Measured particulate debris mass, kg ~4 unknown 2.9 -
Measured particulate debris mass fraction, % ~20% unknown ~6.8% -
Solidified cake mass, kg ~20 unknown 39.5 13.6
Measured debris bed volume, L ~4.2 unknown 8.9 ~3.1
Estimated total cake porosity 0.29 - 0.36 0.37
Symmetry of the spread non-sym. unknown non-sym. symmetric
Steam explosion no yes no yes
Cake formation cake no cake cake cake
Measured melt superheat, °C 136 206 70 300
Measured melt superheat in the pool, °C 121 77 48 90
Estimated loss of melt superheat due to jet 1s 120 » 210
interaction with coolant, °C - -

ERUPTIONS
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Table 1. PULIMS-E test matrix with initial conditions.

#1

PUL i MS FEBrSf: & fb 520

Table 1. PULIMS-E test matrix with initial conditions.

. ) PULIMS tests Barametes PULIMS tests
Parameter E1l E2 E3 E4 ES Aramesel E1l E2 E3 E4 ES§
Melt material Bi;03-WO; | B;0;-Ca0 | Bi)03WO; | Bi,03WO; | Z10;-WO; Melt material Bi0;-WO; | By03-Ca0 | Bi)O3-WO; | Bi,03-WO; | ZrO,-WO;
42.64-57.36 30-70 42.64-57.36 | 42.64-57.36 | 15.74-84.26 e 42.64-57.36 30-70 42.64-57.36 | 42.64-57.36 | 15.74-84.26
iti N ass ALY y 4 ; s
Melt mass composition, %% eutectic non-eutectic eutectic eutectic eutectic el miast cOmpOstHon, 28 eutectic non-eutectic eutectic eutectic eutectic
Melt jet diameter, mm 20 20 20 20 20 Melt jet diameter. mm 20 20 20 20 20
Jet free fall height, mm 400 400 400 400 400 Jet free fall height, mm 400 400 400 400 400
Initial melt volume, L 3 3 10 6 6 Initial melt volume, L 3 3 10 6 6
Initial melt mass, kg 23.4 7.5 78.1 46.9 41.2 Initial melt mass, kg 23.4 %) 78.1 46.9 12
T.u °C ’ 1027 870 870 1231 T °C 870 1027 870 870 1231
Tiig, °C 1027 870 870 1231 Thigs °C 870 1027 870 870 231
Melt temperature in the funnel - < Melt temperature in the funnel
] 1006 1350 1076 940 1531 = P! 35| 7 v 53
upon pouring, °C g g 1006 1350 1076 940 1531
Water pool depth, mm 200 200 200 200 200 Water pool depth, mm 200 200 200 200 200
‘Water temperature, °C 79 78 75 77 72 Water temperature, °C 79 78 75 7 P2

Table 2. Measured and estimated properties of the debris beds in PULIMS-E tests.

Table 2. Measured and estimated pro

erties of the debris beds in PULIMS-E tests.

Parameter Exploratory PULIMS tests

E1l E3 E4 ES
Melt release time, (sec) 10 12 ~8.7
Total size x X y, mm 460x440 740x560 -
Cake size x X y, mm ~430x320 ~T75 0 711x471 ~400x420
Max debris height, mm 93 unknown 106 50
Area averaged debris bed height, mm 31 ~30 30 22
Volume averaged debris bed height, mm 50 unknown 41 28
Debris height under injection point, mm unknown 50 39
Total area occupied by cake, m" ~0.44 0.30 0.14
Measured particulate debris mass, kg unknown 2.0 -
Measured particulate debris mass fraction, %o unknown ~6.8% -
Solidified cake mass, Kg unknown 39.5 13.6
Measured debris bed volume, L unknown 8.9 ~3.1
Estimated total cake porosity - 0.36 0.37
Symmetry of the spread NON-Sym. unknown Nnon-sym. symmetric
Steam explosion ne yes no ves
Cake formation cake no cake cake cake
Measured melt superheat, °C 136 206 70 300
Measured melt superheat in the pool, °C 121 77 48 90
Estimated loss of melt superheat due to jet 15 120 . 210
interaction with coolant, °C B - - -

[Z=F7T)

5 X Exploratory PULIMS tests

Parameter El B3 E4 s
Melt release time, (sec) 10 15 12 ~8.7
Total size x X y, mm 4603440 ~750x750 740x560 3
Cake size x X y, mm ~430x320 ~750x750 711x471 ~400x420
Max debris height, mm 93 unknown 106 50
Area averaged debris bed height, mm 31 ~30 30 22
Volume averaged debris bed height, mm 50 unknown 41 28
Debris height under injection point, mm 48 unknown 50 39
Total area occupied by cake, m 0.14 ~0.44 0.30 0.14
Measured particulate debris mass, kg ~4 unknown 29 =
Measured particulate debris mass fraction, % ~20% unknown ~6.8% -
Solidified cake mass, kg ~20 unknown 39.5 13.6
Measured debris bed volume, L ~4.2 unknown 8.9 ~3.1
Estimated total cake porosity 0.29 - 0.36 0.37
Symmetry of the spread non-synu unknown non-sym. symmetric
Steam explosion 1no yes 10 ves
Cake formation cake no cake cake cake
Measured melt superheat, °C 136 206 70 300
Measured melt superheat in the pool, °C 121 77 48 90
Estimated loss of melt superheat due to jet 15 120 2 J10
interaction with coolant, °C
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