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The FLWR is an innovative water reactor for flexible fuel cycle with hard neutron
spectrum, aiming at the multiple recycle of plutonium or the trans-uranium based on the
well-experienced LWR technologies. It can realize flexible and advanced utilization of
nuclear resources corresponding to the expected change in the future circumstances of the
natural uranium resource or establishment of advanced fuel cycle technologies by only
changing the fuel assembly design in the same reactor system. Through detailed design
studies so far, the core design of the breeder type FLWR with a conversion ratio over 1.0
and a negative void reactivity coefficient has been established for sustainable plutonium
multiple recycling.

The present study deals with the potential effects of utilization of uranium recovered
from LWR spent fuels as the axial blanket fuel in the core of the breeder type FLWR, which
is characterized by the five-layer double-flat-core structure. Design studies show that the
adoption of recovered UO2 blanket can reduce the required plutonium inventory to attain
the same core performances as the previous core design with depleted uranium blankets.
Furthermore, the utilization of re-enriched recovered uranium with 235U enrichment of
about 5wt% as the internal blanket fuel is evaluated to have a potential of a conversion
ratio of 1.1. The core design with reduced plutonium inventory and a higher conversion
ratio can contribute to realize a smooth and speedy transition from the LWR fuel cycle to
the sustainable fuel cycle, as a core design for the transitioning period, during which a

sufficient amount of uranium recovered from LWR spent fuels is available as resources.

Keywords: FLWR, Core Design, MOX Fuel, Blanket Fuel, High Conversion Ratio,

Breeding, Depleted Uranium, Recovered Uranium
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* 3.3 FURELO M E Ok CEE 1 7 L 11H)

HH LAk T RN | BT Z RO T
B SR BE S (GWd/t) 45 45
BT 20 K (mm) 1115 1100
BBk E & 5 AT
rE7TZ oy b | & & (mm) DU 200 REU 100
MOX # Puf E/LE | & = (mm) 18 205 18 200
w77 b | B S (mm) DU 330 REU 340
MOX #B Puf E/LE | & S (mm) 18 210 18 200
TET 7oy b | @& (mm) DU 170 REU 260
RO LY 1 (Wlee) 65 73
MOX #3277 % (W/ee) 153 154
7Ty NEREEH 15 E (Wee) 12 27
JE L & TR O EE (Wee)
EEHTZ o b 9 30
| MOX #B 130 133
W77 o7y b 12 23
TE# MOX 25 175 175
TE7Z > b 16 31
# 3.4 REHE SR O REHE L O b BT (Wt%)

FALy 7 R LI [ 7 Z RO T
i (B PR BEE 45GWd/t) (B PR BEE 45GWd/t)
T iy B g B iy Wty
U234 - 0.012 0.017 0.022
U235 0.18 0.08 0.62 0.26
U236 - 0.03 0.25 0.29
U237 - 0.0001 - 0.0003
U238 88.17 87.15 87.72 86.52
Np237 - 0.02 - 0.07
Np239 - 0.005 - 0.005
Pu238 0.31 0.27 0.31 0.28
Pu239 5.58 6.36 5.45 6.23
Pu240 3.53 3.92 3.45 4.18
Pu241 1.12 0.87 1.09 0.86
Pu242 0.99 1.00 0.97 0.98
Am241 0.12 0.29 0.11 0.28
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kT Z oy b 5 & (mm) DU | 200 DU | 200 DU | 200
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Pufl(t/GWe) s Y72 0 OYPEERTF O ORGSR T L b = LEET
PufE(V/4/GWe) = BUSIRELHIIZ 2 R T /0 b = 0 b D4R R 25 ff &
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Ty MRIRFLE D b U A 7 VEBDNEESEDOM 7 — 2 TRIA%EB I T 5,

il
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IR [ (reactor doubling time) % 7/~ L 7=,
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75 3.10 FLWR HFERAF LD g

Hibw 7 v FREMEEIN Y 7> | (B38)EbRY
H H Ty R Ty R ZEIVYA 7L
FIF A O FIHAA VGHIR
AT 1 B e R AT g R S $ 1 5
JF L (t/h) 18,000 18,000 18,000
SO O HIA IR (CC) 283 283 283
SRR AR A R (%) 70 70 70
BB %0 R (mm) 1145 1100 1255
U RE R & J7 1 0 A
EH7TZ7 v b | ®E(mm) DU 200 DU 200 DU 220
MOX # Puf &{tE | & & (mm) 18 205 16 200 18 225
w777y b | &S (mm) DU 330 REU | 350 DU 400
(235U JRiHfE L -wt %) (0.2) (4.9) (0.2)
MOX # Puf &{tE | & & (mm) 18 210 16 200 18 230
7Ty b | & (mm) DU 200 DU 150 DU 180
& a R E (kg E A 1K) 248 238 274
oy 20k Pu B (kg/EEK) 16.2 13.9 17.9
R A 7 VI (A) 18 18 15
PREL ML S F 4.7 4.7 6.8
B H SR 058 (GW d/t) 45 46 50
MOX #F-2yk e £ (GWd/t) 87 77 100
SRR 2y Z4PE Pu B B (t/GWe)
U A 7 VAL BFEDEE 14.7 12.6 15.3
UHA 7 NVEE B EDGE 17.3 14.9 17.7
REE UL SRS P‘(ltfé{%j 10.8 9.2 11.8
PN D SAAEAN /B Bl
HUORR R F R 53 240 Pl(lté\%i@ 13 19 19
findatt (Puf 78 1F k) 1.03 1.10 1.04
JE -0 35 1 IR P (4F) 274 82 250
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