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Conceptual Design of Fast Reactors Based on Once-Through
and Closed Fuel Cycles

Zheng Y ouqi, Wu Hongchun

School of Nuclear Science and Technology, Xi’an Jiaotong University, Xi’an, 710049, China

Abstract: Fast reactor isimportant for the sustainable development of nuclear energy due toits
good breeding ability. In this paper, two conceptual designs of fast reactor using metal fuels are
proposed, respectively, based on the once-through and closed fuel cycle. For the case of the closed
fuel cycle, the reactor is designed to reach the breeding ratio of 1.4 with the double time of 11 years.
Meanwhile, the case of once-through fuel cycle is designed to operate with long cycle. The in-core
breeding and burn is realized by using the fuel shuffling for 38 years. Based on the two cases, the
differences of designing fast reactor for different fuel cycle are compared in the view of core
physical parameters, resource use ratio and economics.

Key words: Fast reactor, Once-through fuel cycle, Closed fuel cycle, Metal fuel
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Tablel Parameter Comparison of Two Different
Fast Reactors
IMW 600 1000
W - emi® 215 43
1.80/0.13
i « ) 17.48
23.6/18.9
it « ) 363.09
fom 241 600
! 315/105 300/200
/cm
/ ) ( U-Pu-Zr/PWR U-Zr/U-Zr
1% 16.3/18.4/22.8 115/
38
240 -
56.3/2.6
140
IGW - d - t*(U) « 1/ )
1.41 1.22
* -0.0040/-0.0041 -0.0068/-0.0046
(BOL/EOL)
(BOL/EOLY/$ 4.39/5.06 3.80/16.39
(BOL/EOL) 0.00443/0.00433 0.00725/0.00382
238
v 2.33%<10° 2.73><10°
Ig- (kw - h)* . '
238U
-15 -13
W - by 35910 455510
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