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OPT-TWO is a calculation code which calculates the optimum concentration distribution, i.e., the 
most conservative concentration distribution in the aspect of nuclear criticality safety, of MOX (mixed 
uranium and plutonium oxide) fuels in the two-dimensional system.  To achieve the optimum 
concentration distribution, we apply the principle of flattened fuel importance distribution with which the 
fuel system has the highest reactivity. Based on this principle, OPT-TWO takes the following 3 calculation 
steps iteratively to achieve the optimum concentration distribution with flattened fuel importance: the
forward and adjoint neutron fluxes, and the neutron multiplication factor, with TWOTRAN code which is a 
two-dimensional neutron transport code based on the SN method, the fuel importance, and the 
quantity of the transferring fuel.  In OPT-TWO, the components of MOX fuel are MOX powder, uranium 
dioxide powder and additive. 

This report describes the content of the calculation, the computational method, and the installation 
method of the OPT-TWO, and also describes the application method of the criticality calculation of 
OPT-TWO. 

Keywords: OPT-TWO, OX Fuel, Uranium Dioxide Powder, Additive, Optimum Concentration 
Distribution, Fuel Importance, Principle of Flattened Fuel Importance Distribution, 
TWOTRAN
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MAKE

MCNP 
Library

( )
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3

1
OPT-TWO 2 MCNPMAKE

FIT MCNPMAKE OPT-TWO
MCNP

FIT SRAC OPT-TWO

OPT-TWO CD 2

CD 1 OPT-TWO MCNPMAKE FIT
2 4 OPT-TWO

CD
CD

OPT-TWO FIT MCNPMAKE 2
4 2

MAKE 2
2

2
MCNPMAKE
OPT-TWO FIT MCNPMAKE 3

2
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2

2 OPT-TWO 
2 OPT-TWO OPT-TWO

inp src inp
go_opt casename

casename.out inp
CD src MAKEFILE

makefile abeta.f clear.f
OPT-TWO CD OPT-TWO

2 TWOTRAN
casename go_opt

./go_opt casename

src MAKEFILE
4

3 MCNPMAKE 
3 MCNPMAKE

MCNPMAKE inp src inp
MCNPMAKE go_MAIL casename

 (opt50) MCNPMAKE 2
inp MCNP

MCNP
CD src MCNPMAKE

MAKEFILE makefile adu.f and.f
MCNPMAKE CD MCNPMAKE

3 MAIL3
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casename go_MAIL

./go_MAIL casename 

src MAKEFILE
casename OPT-TWO MOX

4.1 6
7 MOX

OPT-TWO
(opt50) inp
casename.ndsum casename.out

4 FIT
4 FIT FIT SRAC

CROSS FIT FIT
FIT inp src inp

FIT go_fit new01.inp
test.lib inp test.lib
SRAC OPT-TWO

src FIT MAKEFILE makefile
abeta.f clear.f

CROSS SRAC
FIT

FIT CD SRAC
4 fit.lm

new01.inp go_fit

./ go_fit  new01.inp 

src MAKEFILE
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new01.inp SRAC
go_fit
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inpOPT-TWO
shell
(go opt

Input file
(casename)

Output file
(casename

.out)

OPT-TWO
             code
(TWOTRAN)

MAKEFILE
makefile

Source file
abeta.f
clear.f
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inp

CROSS

FIT

src

SRAC

shell
go_fit

Source file
abeta.f
clear.f

SRAC
Output

Input file
(new01.inp)

FIT code
fit.lm

MAKEFILE
makefile

Output file
(test.lib)
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inpMCNPMAKE

shell
(go_MAIL)

Input file
(casename)

Output file1
(casename
         .ndsum)

Output file2
(casename
             .out)

Format file
(opt50)

MCNPMAKE
                code
(MAIL3)

MAKEFILE
makefile

 Source file
adu.f
and.f






