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KALIMER Shielding Analysis Using TORT Code

7]:(_;_

o
o,
2
o
folr
oy
~N
el

8 o
S AxE A oA AEAA F9 150MWed A A F45 29 KALIMER® tigh )+ )
s FdaAdrt. £FEAAA SFAAC01 MeV) FxEo4 ¢ DPA(Displacemnet per

Atom)& Z4kaFich A A4k 32h9) 2ty @9l TORT 2=8 o] 439 0m, A4tdl
AHEE AT S dAH AT A AL KAFAX-F22 51428 fho]lBelg] g o &
sk A AN date]l WA A 9B FRES R-0-Z @Y gk AHA A4
Support Barrel#} Upper Grid Platesoll 9] %342 A 2S 4.113%x 107 7.284x 10702
Zbzy A2 QU I, DPAS 159710 “7 331510 '2 A= A7 2o A 8sti s AAA
ghxlol] tisl FEe S VM= AR ALE A

Abstract

A shielding design of the KALIMER (Korea Advanced Llquid MEtal Reactor) was
evaluated by using TORT, three-dimensional discrete ordinates code. The shielding design
has tentatively adopted to use two limits on the fast neutron fluence (E > 0.1 MeV) and
the DPA (Displacement Per Atom) simultaneously as a base for the irradiation limit for
neutron damages to reactor structures. The reactor system was represented as five axial
zones, each of which was modeled in R- 60 -Z geometry. The KAFAX-F22 library was
used in the analyses, which was generated from the JEF-2.2 for LMR applications by the
KAERI (Korea Atomic Energy Research Institute), and consists of 80 neutron and 24
gamma energy groups. The evaluation of the shielding design was compared with the
shielding design criteria. In the support barrel, upper grid plate, and other reactor
structures, the fast neutron fluence and DPA were sufficiently satisfied with the shielding
design criteria. It was also found that the results of DPA provided larger margins than

those of fast neutron fluence
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Inner Fixed Shield 8 cm | Support Barrel ¢F&ol A@gg oz ¢

Radial PSDRS Shields 15 ¢cm | Support Barrel®} Flow Guide Afele] A d oz 93

Lower IHX Shield 15 cm | Flow Guide AFeHto] 913
Inner IHX Shield 8 c¢cm | Formal Ring €19 Support Barrel ¢FzEd] ¢
Outer IHX Shield 10 cm | Flow Guild “¥+5-E Support Barrel upZZol| 93]
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Component Results
(Material) Without Shield With Shield
Support barrel Fluence* 6.148E+20 4.113+19
(SS316) DPA 2.263E-01 1.597E-02
Upper grid plate Fluence 7.284E+20 7.284E+20
(5S304) DPA 3.318E-01 3.315E-01
Reactor vessel Fluence 1.008E+17 1.530E+13
(58316) DPA 1.325E-04 6.255E-09
Containment vessel [|Fluence 4.839E+16 9.116E+12
(CR-Mo-Alloy) DPA 5.040E-05 3.511E-09

o 3
* unit . neutrons/cm
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