Jo0o0ooooooooooo ez

goo

gbo30010150

g o

Ooodoooooooofobo cBZzO0OoOooOooooooooooooooooooog
oobOoobOoobooobobooobooboooboooooooobooooboOoooooooo
oob0oooboobooboobooboobo0ooboobooboobooboooooo
O000oO0O00000ooOOo0O00OoooooOoDoOoO CcBGooOoOoOoOoOoO20120 40
obooboobooboboooooboobooooaon

ooooooooooooobo c++00000000000D0O0O0O0O0OODOOO0O0OD0
gooooOobobooobooboobobooooooboboobooooboobooboboonDo
oo00oooooOoO0O0o0o0ooooooObOO0oo Cc++0000000000000000000
oobooboobooboooobooobooboobooooboooooooboboOoooOooog
obooboobooboobooooooooobobooobooboooboOooobooooog
ooboobooboboooboooboooboooooooooooooobooOoboOoooog
goooboboooboboooooboboooobooboboboob0oboooooboooo

1 0J00000b0O0OO0OO0 CBZLIB

CBzOUOOOODOODODOODOOODOODOOODOODOOO0OO0OO0O0ODOO0ODOODOOonooo
00000000000000000000000000000000000000000000
000000000000000 CBZLIBOOOOOOODOOCBZLIBOOOOO Bondarenko
0000000000000000000000000000000000000000000
000000000000000000000000000 NJOY-9000000000000
00000000000000000000000000000000000000CBZO0OO
00000000000000000000000 10700SRAC-2K600000000000
0000000 00000000 7000JAERI Fast-set 0000000000000 175000
oo0o'oooooo

0000000 CBZLIBOOOOOODOODOOODODOODOOODOOODOO0ODODOO0ODO0OO0OO
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
ROOD O00O0OOFPOOODOODDO U-280000000000000000007U-238
0000000000000000000000000000000000000000000
0000000 [20000000000000000000D0000000000000000
000000000000000000000000U-2380 Pu-242000000000000
0000000000000 DDOOAdvanced Bondarenko method0 DD DD DD 0O00 (3]0
goooooooo

CBZLIBOOOOOOOODOOOOOOODOOOOOO0O0O0O0O0O0D0O0O0O0O00O0000000
OPu23900000000000000000000000O00ONJOY-99000000000

00 1700000000000 VITAMIN- DOO0DO00000000000000000000000000
ooooooooooooooooooooooooobOoOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0D0OO




0000000000000 00000000O0O0OO NRODO?200000000Mm Pu239TO
googooooToooobooooboooooboooboobbooboobbooboLoboUboobDo
gboooboooomToObOooDO0obOoob0obooob0bo0b0obo00b M Pu239.U80
oooobooboboobobooobobobobobousbgobobuzssoooooooon
goobobooboboobobooboboboboboboobbOUobOUbODUOU ROODUODUODO
gogbboguobboobbooobbuooobuooobooobboobobooobboobboao
UmixOOODOOO0OO0OO0O0OO0O0OO0OO0O0O0O00OO00O0000obO0o0b000booo0oobooaonoo
gogbobooooboboooboobooobbooobbooobboobbooobobbooobboo
0000000000000 0000000OD00O0OO0O (3]0 Table4O0OOOODODOOOOODODO
oboboboboboTrT2oooooooboobooboobooboobu-2800boboboDo
000000000 000O00O0O00 2ooo0oood

2 Jodubbobbuoooobbbouoooobn

gbobgoooooboobgobooooooooobobooobooboboobooooon
O00000ROO®0000000000000000O0OOOOOOOD0D0000DOO0
gbooooboobooooboboboooboboboooboboboobooboboobobo
gboboooboobobooooboboboooobobobobooboboobooobobo
0000000 BellOOODOODDOOODUOOODOOUOODOD 400000BellDOOOOODODODO
O000000o0o0oo0oo0oUo0o0oOo0oooOoUoOooooo0ooooUooOn
0000 Dancoff 000 OO0OOUD 400000000 0OOOOOOOOO B|O0OO0ODO
gooog

3 duobbobuoboooobbgogad

CBzO0O0O0O0O0OOODODOOOOOOOOOOUOOOOODDOOOOOOOUOOOOOoOoOooo
Oo00O0000O0oooooDODODODODOOO0OO0O0000D0O0ODOODOODOOOGeneralSystem
goboboobboooboboooboboobboobboobboooboooboboobboo
gobobooobobooboboooboobooobooobooobooobooobboobboo
gboboooooboboboooooobobooboooooboboboboobooobobo
gobobooobboobboobbuoobbuoooboobobooobooobboobboo
gooooo

000000000000 0O0OO00000PLOSODHEXDODOOOOODOODOOOOODO
OOo0ooOoOooOoOoopPLOSODOOO0ODOOOOOCOODODOOOODDHEXDO Hexagonal-Z O
oboobobobobouoobHEXODODODOODOODOODOoooooboboboebobobO
gooooOoooOOOOOOOCOOOOOODOODODODOOOOSOROOOOODOOOCODOOD
O000000O000OCMFDOOD 000000 0ODO0COOO0OO0OOUOOOOOOODOOO
OO0 700000000 ABEMIEOOOOOOOODOABEMIEOOOOOOOOOOOOOO
gbobobobobobo

0000 ¢(F)00000 %(E)000000000000000

‘000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000RO0O0000000000
00000000000000000000000RO0000000000000000000000000000
00000000000000000000000000000000000000000000000000



000000000000 0D0D00O000O0OSNROSNRZOSNTODOOODODOOODOOODODO
ggbbodoboboooobboooobbuoobboobobooobbuoooboboobboo
000000000000 oOo0ooOoUooOoDSnOOO0OOOOD [8,9000000D0O0ODOO
O0000o00oo0oO0oo oooooo0oo eMFDOOOOOOOOOODOOOODOOOOO

gbgdboobobuobooooboboobobobobobooooobobobobaonoo
000000000 PJIODMECOOOOPIJIDOOOOO 9OMECO O OO O OO Characteristic
000000000000 0O0ORay-tracing(11, 12]0 0000000000000 OOOOOO0O
O0Ray-tracing0 000 PJIOMECODOOODOOOOOOODOOOOOODO

Simplified P3(SP3) 000 [13,14]0 0000000000000 000O0O0OO0O0OOOO PLOS
gbobogooboobooboboooooobobobobooobooboboboobooobobo
O0OO0OO0ABEMIEOOOOO SP3000OO0OOOOOOOO [15)0

gobooobooobobooboboobbooobooobbooobobooonbooooo
0000000000000 00O0000000O00DLOO0OUO0O0DOOOoUOoOoO 16O

4 0O0O0OO

oo bbb bLbbbobon
000000000 0DO0bO0o00O0DO0DOooOooOooCeBZzO0OOoO0oOoOoOoDoOooOonO
Bumup OO D OOODOODODOOODODOODOODDOOODO0ODOOOOODOOODOOOODOOO
0 Mini-Max Polynomial Approximation(MMPA)[17]00 00O ChebyshevO0 OO 00O [18]0 O
000000000000 0000 KrylovOOODOO (900000000 O0DOOOOOOOO
000000000000 000o000oo0ooooDOoodd BurnupChainGenerator O O
gggbobobobobdooooboonobooboooboooonoobonbooboobboanon
DD DD DD DD DD LD OO bDbObDbObOO
000000 SRACOOOOOOOODOOOOOOODOOOOOOFPOOO 193004000
ydddddddddduoooooooobooobo bbb bobbbobbobboobn
oooooooboooobDBumup 00000000 OODOOOOOOOOOOOOOODOO
gbooooooboomboooooboooooooboboooooooboooobooboboobo
goooooooboobbobooooooaa

00000oo0ob0oooobo0b0oo0o0b0bo0ooOoond Burner D OO ODOOODO OBurner
gboobooobooboobooboobooooboooboobobooboobooobobobo
oooboooboouobob pPJIDDOOODOOOOBumer0 00000 oooboooonog
gdddddoodoouououoooooooooouoobobobobobobbbbbobbbobboboboboo
gbobogoooobooboboboboobooobobobooboboobobobooboooboDbo
oo oo oo oo boboLobobDbobobobobobon
00 [2, 20, 21]0

Oooobooooooooobbo0obo0ooboObO00Dn0 FRBurnerRZODODOOOODDO
ggooooooobobooooboobtboooooboobboooobbdooobDbobboooon

5 uobboboogood

gboobooooboooboboobobooooboooboobooobbooobboonobooooo
00o000o0o0o0o0o0oUo0oUo0oooUOoO0/OoOooOoUo/Oo00@mUoOoooOo
ggbbogobboobbooobbuooobuooobooobooobooobboobboo



000000 [22]00000000000000000O0000O000O0O0 GeneralSystem OO
Oo0oDOoO00bOOo0OooDOO00obDO00oooOOOOonOO0O SensitivityDataO OO O OO
goo

goobooobooobboobboobboobbooobooobboobobooobo
0000000Modified k-ratio0 000000000000 [23]0

OO0O0OO0OO0O0ONJOY-990 ERRORROOODOODOOODOOODOOODOODODO CBzZO
OODOOOCOO0O0OCOODODODO0O0O0O0U00OOO0g SensitivityDataOD OODOOOOOOOCODO
ooouNCOOOOOODOoO

6 LUOoObOoOobOoood

ugoboboooboobooobbooobboooboboooobboooobbooobobo
oOoDooOoDoNJOY- 99O OODOOOO cBZzO0OOoOoOoOoOooOoooooooooooooo
gbobogobooboobobobooooobobobobooboobobooboooooboDbo
gobobooobobooobbooobbuoobbuoobboooboobooobobooobboobboo
0000000000000 o0o00oooO 240

googd

[1] G. Chiba, “CBGLIB: a multi-group neutron library for precise neutronics simulations,”
Proc. of the 2007 symposium on Nuclear Data, JAEA-Conf 2008-008, p.114 (2008).

[2] G. Chiba, K. Okumura, A. Oizumi, M. Saito, “Sensitivity analysis of fission product con-
centrations for light water reactor burned fuel,” J. Nucl. Sci. Technol., 47, p.652 (2010).

[3] G. Chiba, T. Narabayashi, “Advanced Bondarenko method for resonance self-shielding

calculations in deterministic reactor physics code system CBZ,” Ann. Nucl. Energy, 96,
p.277 (2016).

[4] R.J. J. Stamm’ler, M. J. Abbate, Methods of steady state reactor physics in nuclear design,
Academic, London, New York (1983).

[5] T. Tone, “A numerical study of heterogeneity effects in fast reactor critical assemblies,” J.
Nucl. Sci. Technol., 12, p.467 (1975).

[6] K. S. Smith, “Nodal method storage reduction by non-linear iteration,” Trans. Am. Nucl.
Soc., 44, p.265 (1984).

[7] G. Chiba, M. Tsuji, Y. Shimazu, “A hierarchical domain decomposition boundary element
method with a higher order polynomial expansion for solving 2-D multi-region neutron
diffusion equations,” Ann. Nucl. Energy, 28, p.895 (2001).

8] E. E. Lewis, W. F. Miller Jr., Computational methods of neutron transport, American
Nuclear Society (1993).

9 D000MO0O0000moooOo19960.

[10] M. L. Adams, E. W. Larsen, “Fast iterative methods for discrete-ordinates particle transport
calculations,” Prog. Nucl. Energy, 40, p.3 (2002).



[11]

K. Tsuchihashi, “Collision probability in two-dimensional lattice by ray-trace method and
its applications to cell calculations,” JAERI-M 85-034 (1985).

R. Sanchez, L. Mao, S. Santandrea, “Ireatment of boundary conditions in trajectory-based
deterministic transport methods,” Nucl. Sci. Eng., 140, p.23 (2002).

E. W. Larsen, J. E. Morel, J. M. McGhee, “Asymptotic derivation of the multigroup P; and
simplified Py equations with anisotropic scattering,” Nucl. Sci. Eng., 123, p.328 (1996).

P. S. Brantley, E. W. Larsen, “The simplified P3 approximation,” Nucl. Sci. Eng., 134, p.1
(2000).

G. Chiba, “Application of the hierarchical domain decomposition boundary element method
to the simplified P3 equation,” Ann. Nucl. Energy, 38, p.1033 (2011).

G. Chiba, “Criticality calculations with fission spectrum matrix,” Proc. of the 2008 Symp.
on Nuclear Data, JAEA-Conf 2009-004, p.107 (2009).

Y. Kawamoto, G. Chiba, M. Tsuji, T. Narabayashi, “Numerical solution of matrix exponen-
tial in burn-up equation using mini-max polynomial approximation,” Ann. Nucl. Energy,
80, p.219 (2015).

M. Pusa, J. Leppanen, “Computing the matrix exponential in burnup calculations,” Nucl.
Sci. Eng., 164, p.140 (2010).

T. Yamamoto, et al., “Numerical Solution of stiff burnup equation with short half lived
nuclides by the Krylov subspace method,” J. Nucl. Sci. Technol., 44, p.147 (2007).

G. Chiba, M. Tsuji, T. Narabayashi, “Uncertainty quantification of neutronics parameters
of light water reactor fuel cells with JENDL-4.0 covariance data,” J. Nucl. Sci. Technol.,
50, p.751 (2013).

G. Chiba, T. Narabayashi, “Development of a fuel depletion sensitivity calculation module
for multi-cell problems in a deterministic reactor physics code system CBZ,” Ann. Nucl.
Energy, 96, p.313 (2016).

00000000 000000000000 00O0mJAERI-M 4760 (1972).

G. Chiba, M. Tsuji, K. Sugiyama, T. Narabayashi, “JENDL-4.0 benchmarking for effective
delayed neutron fraction of fast neutron systems,” J. Nucl. Sci. Technol., 48, p.1471 (2011).

G. Chiba, M. Tsuji, T. Narabayashi, “Photon transport effect on intra subassembly thermal
power distribution in fast reactor,” Ann. Nucl. Energy, 65, p.41 (2013).



