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A Parametric Study for the Optimization of
Conceptual Nuclear Design of Light Water cooled PHWR
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Abstract

A design concept of pressure-tube type light water cooled reactor was proposed as an
innovative Pressurized Heavy Water Moderated Reactor(PHWR). Four kinds of reactor
concepts were tested for the selection of moderator outside of the pressure tube. The most
feasible design concept has features which is fuel pellet radius is 0.6077cm UQO: fuel, light
water coolant, and thickness of heavy water moderator is 2.0cm. Also Excess reactivity was
dropped to the level of that of CANDU module throughout IFBA and Discharged burnup was
increased 2.4 times longer than that of CANDU.
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3 5CASE1 1.537 7.26E+22 67 0.00254
2137 6 | 5CASE2" 1.469 - - -
(18) 9 | 5CASE3" 1.453 - - -
18 | 5CASE4" 1.156 - - -
3 5CASE5 2.338 7.15E+22 64 0.00254
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34 (@6) 6 5CASE9 2.406 7.25E+22 33 0.0025
OPTION II
CASE Power sharing Number of | Enrichment of | Thickness of
(Max./Min.) B-10 &) B-10 (w/o)| IFBA (cm)
3 7CASE1L 1.772 2.53E+22 2% 0.00254
91544 6 | 7CASE2 1.726 2.58E+22 Nat.B 0.00165
18) 9 7CASE3 1.456 3.29E+22 25 0.0011
18 | 7TCASE4" 1.784 - - -
3 7CASE5 1.873 3.65E+22 36 0.00254
T27 4 7CASE6 1.878 3.24E+22 24 0.00254
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12 | 7CASES 1.937 7.18E+22 2% 1.0018
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