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An Evaluation of Once-through Homogeneous Thorium Fuel
Cycle for Light Water Reactors
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Abstract

The other ways enhancing the economic potential of thorium fuel has been assessed ;
the utilization of lower enriched uranium in thorium-uranium fuel, duplex thorium fuel
concept, thorium utilization in the mixed core with uranium fuel assembly and thorium
blanket utilization in the uranium core. The fuel economics of the proposed ways of
thorium fuel increased compared to the previous homogeneous thorium fuel cycle.
Compared to uranium fuel cycle, however, they do not show any economic incentives.
From the view of proliferation resistance potential, thorium fuel option has the
advantage to reduce the inventory of plutonium production. Any of proposed thorium
options are less economical than uranium fuel option, the thorium fuel option has the
potential to be utilized in the future for the sake of the effective consumption of
excessive plutonium and the preparation against the using up of uranium resource.
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1. 854 2 EFAyolAe] Ao]Ert vlul, EOC, HFP

UO; Core ThO2+UO:2 Core

Control Rod U-235 Enrichment UO: Weight fraction (%)
Configurations (w/0) (U-235 Enrichment = 195w/0)

45 7.2 8.0 25 30 35 40 45
D 1.39 1.24 1.21 1.36 1.32 1.28 1.25 1.22
D+C 2.96 2.68 2.63 2.89 2.79 2.71 2.64 2.57
D+C+B 459 4.15 4.05 455 4.36 4.20 4.07 3.94
D+C+B+A 5.56 5.11 4.99 5.40 5.24 5.09 4.96 4.84
D+C+B+A+S 9.41 8.48 8.25 9.52 9.01 8.60 8.25 7.94

* Control rod worth was calculated at EOC, with HFP state, Eq. xenon and
critical boron concentration for ARO, HFP condition.
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° (GWD) | (My, ke) Kg-Usa) |[Kg-SWU)| = © 7 tton
) 100 45 1142 93427 9.219 6.871 5.29 7.10 29.95
CEAE
(U0, 100 72 1737 23427 | 15076 | 12664 492 5.86 21.62
T A
=) 100 80 1923 93427 | 16811 | 14419 4.88 5.69 21.43
% 4875 924 5476 | 41757 | 40427 4.04 417 20.88
A8 30 5.850 1230 6599 | 41757 | 40427 4.46 461 20.69
RUPN -
E(?ffh o % 6.825 1512 7738 | 41757 | 40427 468 483 20,50
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3. AEsE $8F seed ol EFINIAT A9 F74] QA QoF
UO: W | =71 | ] Er $2E SWU
T BT o B FEE I X Utilization | Utilization
s} EEE - ?(];L)‘E ) 4] 2 37 2 Mr/Mp | SWU/Mp (MWD/ | (MWD/
(w/o) ? (GWD) | (Mp, kg) Kg-Un) |[Kg-SWU)
7 4875 989 15241 14642 | 12227 443 5.31
#A43
= 4] 10 4875 938 10665 | 21150 | 18855 416 466
ERLA
(ThO: 15 4.875 917 7108 31.99 | 30135 403 4.28
+UO»)
19.5 4.875 924 5476 | 41757 | 40.427 4.04 4.17
FA 38} 10 6.825 1537 15075 | 21150 | 18855 4.82 5.40
F54 _
E(?ffh o 15 6.825 1507 10041 | 31.99 | 30.135 469 498
+UOy) 19.5 6.825 1512 7738 | 41757 | 40.427 4.68 4.83
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55 w4 AdAdzd | U-235 | YA |+SFELY| SWU |Utilization| Utilization AoT A S
sE U0, ¥&|PARE| B | sew | zax | (MWD/ | (MWD/ [T 0
(%) ) | (GWD) | (Mg, kg) |(SWU-kg)| Kg-Up) |Kg-SWU)| Z8F @
45w/oU0; % 4625 | 1012 | 203261 | 167169 498 6.05 20.09
(75ThO, +25U05)
45w/oU0; + 30 495 | 1106 | 217699 | 181147 5.08 6.11 20.03
(70ThO, +30U02)
4.5w/oU0; + 35 5275 | 1186 | 232324 | 195306 5.10 6.07 19.98
(65ThO, +35U0y)
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way | MEAE ] mEspa [aFsa | e | Swu =1
o gy | $EEdF| SWU |Utilization| Utilization e T 8ol
= blanket] wagay | g zaw | MWD/ | (MWD/ |7 ° 5 e
AEATF | (GWD) | (Mp, kg) |(SWU-kg)| Kg-Una) | Kg-SWU) | =HE ©
36 940 203261 | 167169 5.5 7.44 1858
24 1017 217699 | 181147 550 7.37 19.80
16 1096 232324 | 195306 5.46 7.32 20.83
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40 7.800 164 2196 | 1899x10" | 8646x10° | 49.76
45 8775 191 2209 | 1957x10" | 8861x10° | 54.89
= 0 1 -
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