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A Study of Transmutation Characteristics of KTF Design
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Abstract
A thorium-based seed and blanket design concept, KTF design, had been proposed and successfully applied for
a Korea Next Generation Reactor(KNGR), APR-1400. In order to evaluate transmutation capability of a
thorium-based KTF concept, U/Zr seed fuel mixed with 10% TRU which come from 1,000 MWe power reactor
after 10 years decay was proposed to have same fuel cycle length and analyzed by transmutation indices such as
Dj, Tex and SR. Because KTF core had an ultra-long cycle burnup; average burnup of seed was 79.5
MWd/kgHM and blanket was 94.6 MWd/kgHM, residence time of TRU in the core could be extended than
conventional PWR enough for transmutation when TRU is mixed in seed fuel. KTF-TRU shows an excellent
transmutation capability for fissile MAs, especially Pu-239, Am-241 and Cm-243. The result of SR index also
shows that KTF-TRU is more profitable for transmutation of TRU than Na cooled FR. Even isotopes of MAs
were cumulated in the core during the burnup, however, KTF-TRU could reduce the amout of TRU in spent fuel

by using well-thermalized neutron spectrum. Proliferation resistance potential of KTF-TRU is slightly increased.
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Figure 1. KTF-TRU Assembly Design
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¥ 1. MA 3E4d D-value & SR A+ #7143

Isotope Support
i Np-237 Am-241 | Am-242m | Am-243 Cm-242 Cm-243 Cm-244 .
Design Ratio
APR-1400 0.88 0.63 -1.85 0.05 -0.11 -2.20 -0.92 -1.00
KTF 0.88 0.63 -1.85 0.03 -0.12 -2.21 -0.93 -0.52
KTF-TRU 0.67 0.37 -1.89 -0.86 -0.29 -2.17 -1.87 0.96
Na Cooled FR -0.82 -0.74 -1.93 -0.86 -1.31 -2.26 -1.60 -0.98
Pb-Bi Cooled FR -0.79 -0.85 -2.17 -1.07 -1.27 -2.33 -1.74 2.15

E 2 MA 9F8 Tx A% B7HA

Isotope
. Np-237 Am-241 Am-242m Am-243 Cm-242 Cm-243 Cm-244

Design

APR-1400 23.63 4.14 0.14 25.45 4.34 0.79 38.49
KTF 22.36 3.85 0.12 23.37 4.29 0.74 35.23
KTF-TRU 20.91 9.24 0.43 32.04 2.66 1.37 35.33
Na Cooled FR 10.30 17.48 417 18.81 0.62 3.56 9.42
Pb-Bi Cooled FR 7.04 11.75 2.00 15.11 0.64 1.87 7.21

INDEX APR-1400 KTF KTF-TRU
BCM (kg) 22.54 30.36 28.41
SNS(#/kg-sec) 4.02E5 4.08E5 5.04E5

TG (Watts/kg) 19.03 45.22 68.19
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