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Abstract

Subchannel analysis was performed for fuel (TRU) assemblies in the 1/6 HYPER core
cooled by Pb-Bi using the modified SLTHEN code. The present study is an extension
of the existing studies considering only single or 7 fuel assemblies. The calculations
were made for the fuel assemblies in BOC and EOC states of the first cycle of the
reference core consisting of 237 fuel assemblies with ducts. First of all, it is confirmed
by the present study that the modified SLTHEN code is capable of analyzing all of fuel
assemblies in the HYPER at once. SLTHEN predicted that the maximum cladding



temperatures in BOC and EOC are 565.3 and 578.2 T, respectively. The predicted
maximum cladding temperatures are below the design limit by at least ~70 C. The
comparison of results with those of single or 7 assemblies shows that interassembly heat
transfer does not affect the maximum coolant temperature and the maximum cladding
temperature which are major concerns in the conceptual design.  Therefore, it is
concluded that simpler analysis considering single assembly or 7 assemblies is very
useful for the thermal hydraulic design of HYPER under a conceptual design stage.
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Parameter Values
Core :
Core Thermal Power [MWth] 1000
Coolant Pb-Bi Eutectic
System Operating Temperature [TC] 340 - 510C
Cooling Type Forced Convection
Active Core Height [m] 1.6
Fuel Assembly :
Number of Assembly 237
Assembly Pitch [em] 16.13
Inter Assembly Gap Thickness [cm] 0.3
Duct Inside Flat to Flat Distance [cm] 15.01
Duct Wall Thickness (cm) 0.26
Rods per Assembly 217
Nominal Assembly Mass Flowrate [kg/s] 173.6 kg/s
Fuel Rod :
Fuel Rod Arrangement Triangular
Active Height (cm) 160
Nominal Linear Power Generation [W/m] 12152.6
Outer Daimeter (cm) 0.67
Pitch/Diameter 1.48
Cladding Thickness (cm) 0.068
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Legend

1 Assembly ID
498.8 Ave. exit coolant temp.

522.5 Max. cladding temp.

Legend

1 Assembly ID
530.4 Ave. exit coolant temp.
558.8 Max. cladding temp.
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Assembly ID Number FA21 FA28 FA27 FA20 FA13 FAl4 FA22
Radial Peaking Factor 1.2111 | 1.1188 | 1.1926 | 0.9220 | 0.9321 | 1.2030 | 1.1238

535.9 | 521.7 | 533.3 | 489.9 | 4915 | 534.9 | 5225
(536.5) | (521.6) | (533.5) | (489.5) | (491.1) | (535.2) | (522.4)
553.0 | 536.8 | 549.8 | 502.0 | 503.7 | 551.6 | 537.7
(553.0) | (536.8) | (549.8) | (502.0) | (503.7) | (551.6) | (537.7)
565.3 | 548.1 | 561.8 | 511.5 | 513.4 | 563.7 | 548.9
(565.3) | (548.1) | (561.8) | (511.5) | (513.4) | (563.7) | (548.9)

Ave. Exit Coolant Temp.(C)

Peak Coolant Temp.(C)

Max. Cladding Temp.
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Assembly ID Number FA21 FAZ28 FA27 FA20 FA13 FAl4 FA22

Radial Peaking Factor 1.2715 | 1.0999 | 1.2319 | 1.0360 | 1.0600 | 1.2681 | 1.1175

5455 | 518.4 | 539.4 | 508.2 | 512.2 | 5453 | 521.3

(546.1) | (518.2) | (539.6) | (507.9) | (511.9) | (545.6) | (521.1)
563.4 | 533.1 | 556.3 | 522.0 | 526.3 | 562.8 | 536.2

(563.4) | (533.1) | (556.3) | (522.0) | (526.3) | (562.8) | (536.2)
576.4 | 544.6 | 569.1 | 532.7 | 537.2 | 575.9 | 547.8

(576.4) | (544.6) | (569.1) | (532.7) | (537.2) | (575.9) | (547.8)

Ave. Exit Coolant Temp.(C)

Peak Coolant Temp.(C)

Max. Cladding Temp.(C)
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