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The shyshine dose to the public at the site boundary of radioactive waste disposal facility has been 

calculated for the operational scenario, which is one of the scenarios for assessing the radionuclide 

concentration limits for low-level radioactive wastes. 

The skyshine dose was calculated with the point kernel method in the previous assessment. A computer 

code system, SKYOSD, employs more rigorous transport equation than before.

The SKYOSD stores a one-dimensional transport calculation code ANISN-JR to calculate photon fluence 

rate on a disposal facility, and a two-dimensional transport calculation code DOT3.5 to calculate dose from 

a point kernel predetermined on the facility. 

This report provides a description of the structure of the SKYOSD code system and the parameter setting 

for skyshine dose calculation. 

Keywords Operational Scenario, Skyshine Dose, SKYOSD Code System, Transport Calculation Code, 

ANISN-JR, DOT3.5 

                                                                                                                                                                            
Special Topic Researcher (Visible Information Center, INC) 

iiii

JAEA-Data/Code　2009-005

JAEA-Data/Code  2009-005

iii



iii

1  ·············································································································································· 1 

2 SKYOSD  ·························································· 2 

2.1 SKYOSD  ······················································································· 2 

2.2 SKYOSD  ······························································································· 2 

3  ······································································································· 4 

3.1  ················································································ 4 

3.2 ····································································· 5 

3.3  ························································· 5 

4  ··········································································· 8 

4.1 SKYOSD  ··············································································· 8 

4.2  ·················································································· 10 

4.3  ·················································································· 12 

4.4  ················································································································· 13 

 ························································································································································· 16 

 ·················································································································································· 16 

Appendix  SKYOSD  ··················· 17 

iiii

JAEA-Data/Code  2009-005

iii



iv

Contents

1 INTRODUCTION ································································································································ 1 

2 OUTLINE OF SKYOSD CODE SYSTEM ·························································································· 2 

2.1  Frame of development of SKYOSD code system ·········································································· 2 

2.2 Outline of SKYOSD code system ·································································································· 2 

3 MODELS FOR CALCULATING SKYSHINE DOSE ········································································· 4 

3.1 Model for calculating photon fluence rate from repository area ····················································· 4 

3.2 Model for calculating skyshine dose ratio ······················································································ 5 

3.3 Model for calculating skyshine dose to residents around repository ·············································· 5 

4 INPUTS, OUTPUTS AND LIBRARIES ······························································································ 8 

4.1 Structure of SKYOSD code system files ························································································ 8

4.2 Input file of system configuration code ························································································ 10 

4.3 Output file of system configuration code ····················································································· 12

4.4 Library files ································································································································· 13 

ACKNOWLEDGEMENT ························································································································ 16 

REFERENCE ··········································································································································· 16 

APPENDIX  CALCULATION OF SKYSHINE DOSE ········································································· 17 

JAEA-Data/Code  2009-005

iv

JAEA-Data/Code  2009-005

─ � ─



1

MOX TRU TRU

1),2)

3
TRU

3

3

X

3

SKYOSD SKYshine dose calculation code system for Operational Scenario of Disposal

SKYOSD 1

ANISN-JR3) 2

DOT3.54)

5)6)

G33-GP2 7 DOT3.5

SKYOSD

JAEA-Data/Code  2009-005

iv

JAEA-Data/Code  2009-005

─ � ─



2

SKYOSD

2.1 SKYOSD

(X )

8 8

2

SKYOSD

ANISN-JR3) DOT3.54)

2.2 SKYOSD

2-1 SKYOSD SKYOSD

1 ANISN-JR

ANISN-JR

2

DOT3.5

SKYOSD

2 ANISN-JR DOT3.5

4

JAEA-Data/Code  2009-005

─ � ─

JAEA-Data/Code  2009-005

─ � ─



3

2-1 SKYOSD

1 ANISN-JR

2 DOT3.5

ANISN
DOT3.5

skyosd.inp)

skyosd.out)

JAEA-Data/Code  2009-005

─ � ─

JAEA-Data/Code  2009-005

─ � ─



4

.

ANISN-JR DOT3.5

2

3.1

(3-1) 1

ANISN-JR ANISN-JR

discrete 

ordinate N

Segment Sn

4

'''''' ,,,,,

),,(,,

E s

tx

ExSdEExEEd

ExEEx
 ............................. (3-1)

(x, ,E) (1/(s*cm2))

S(x, ,E) (1/(s*cm2)) 

x

E (MeV) 

s( ’ E’ E) ’ E’(MeV)

E(MeV) (cm-1)

t(E) E(MeV) (cm-1)

DOT3.5

DOT3.5 n Eg

F( n , Eg) (1/s per (1Bq/ton*cm2))) ANISN-JR

n(r, n ,Eg) (n=1,2, , N, g=1,2, ,G) n

n (3-2)

                     ngnnn ,,, ErEF g  .....................................................(3-2) 

F( n , Eg)         Eg n n(r,

JAEA-Data/Code  2009-005

─ � ─

JAEA-Data/Code  2009-005

─ � ─



5

n ,Eg) (1/s per (1Bq/ton*cm2))

n(r, n ,Eg) (1/(s*cm2) per 1Bq/ton)

n n

N   

G   

3.2

ANISN-JR

(Eq1) Sn

2 DOT3.5

(3-1) (r, ,Eg) (1/(s*cm2))

(3-3)

(3-4) r( )

D(r)( Sv/h)

                           
4 g,,, dErEr g  ..................................................(3-3)

                         
G

g
gg ErECFrD

1
,  .................................................(3-4) 

(r,E) r(m) (1/(s*cm2) per (1Bq/ton*cm2)) 

CF(E) ( Sv/h (s*cm2))

D(r)   r(m)

( Sv/h per (1Bq/ton*cm2))  

3.3

3-1

3-2 5.0m

JAEA-Data/Code  2009-005

─ � ─

JAEA-Data/Code  2009-005

─ � ─



6

3-1

3-2

3-3 3-3

n

n 1

SKYOSD 1

1

5.0m

JAEA-Data/Code  2009-005

─ � ─

JAEA-Data/Code  2009-005

─ � ─



7

3-4 j

SKYOSD DOT3.5

m rm

DOT3.5 rm

m

j

3-3

3-4 j

(3-5) (3-6)

JAEA-Data/Code  2009-005

─ � ─

JAEA-Data/Code  2009-005

─ � ─



8

               1Exp, jCrDTBdljrSKYD iiii  .................................... (3-5) 

                           m

jd

m
irmmi rSrD

max_

1
, dot  ......................................................... (3-6)

SKYDi (r, j) i j r(m)

Sv/y

dl  (-)

Ci i  (Bq/ton) 

i i (1/y)

TB h/y

j y)

Di(r) i j (1 j n)

Sv/h per 1Bq/ton

S m,rm m rm cm2

doti(rm) DOT3.5 i rm(m) 3-4

Sv/h

per (1Bq/ton*cm2))

dmax_j

SKYOSD

4.1 SKYOSD

4-1 SKYOSD 4-1 4-1

Skyosd.inp

(dcf.dat) (yield.dat)

(nucdat.dat) 3

Anisnformat.dat dot35format.dat Sn ANISN-JR

DOT3.5 ANISN-JR DOT3.5

xsg18.lib

4.3 ANISN-JR

(anin.flux) (cnct.out) Cnct.out

JAEA-Data/Code  2009-005

─ � ─

JAEA-Data/Code  2009-005

─ � ─



9

DOT3.5

(dot35.out)

skyosd.out

4-1 SKYOSD

anisn.flux

cnct.out

dot35.out

skyosd.out

Yield.datnucdat.datdcf.dat

xsg18.lib

Anisnformat
.dat

Dot35format
.dat

JAEA-Data/Code  2009-005

─ � ─

JAEA-Data/Code  2009-005

─ � ─



10

4-1  SKYOSD

4.2

4-2 (skyosd.inp)

Skyosd.inp

ANISN-JR DOT3.5

17,18 ( 19)

( 20) ( 21 23)

ANISN-JR

anisnformat.dat DOT3.5 do35format.dat

JAEA-Data/Code  2009-005

─ 10 ─

JAEA-Data/Code  2009-005

─ 11 ─



11

4-2

JAEA-Data/Code  2009-005

─ 10 ─

JAEA-Data/Code  2009-005

─ 11 ─



12

4.3

4-2

1

4-2

JAEA-Data/Code  2009-005

─ 12 ─

JAEA-Data/Code  2009-005

─ 13 ─



13

4.4

(1)

PHOTX9)

PHOTX

xsg18.lib 4-4 Origen18
10)

4-3 ANISN-JR 2.0g/cm3

4-3 11)

4-4 Origen18

JAEA-Data/Code  2009-005

─ 12 ─

JAEA-Data/Code  2009-005

─ 13 ─



14

(2)

yield.dat

yield.dat 4-3 yield.dat

(keV) yield.dat

JAERI-Data/Code 2001-00412)

4-3 yield.dat

(3)

nucdat.dat

4-4 nucdat.dat 4-3 nucdat.dat

8 (Y H H S )

8

4.2

17-3

skyosd.out

nucdat.dat Table of Isotopes Eighth Edition(1996)13)

4-4 nucdat.dat

JAEA-Data/Code  2009-005

─ 14 ─

JAEA-Data/Code  2009-005

─ 15 ─



15

(4)

dcf.dat DOT3.5

dcf.dat 4-5

Origen18 dcf.dat

1 AP
14) 2

4-5 dcf.dat

JAEA-Data/Code  2009-005

─ 14 ─

JAEA-Data/Code  2009-005

─ 15 ─



16

1)
12

2) 12
3) K.KOYAMA, Y. TAIJI, K. MINAMI, T.TSUTSUI, T.IDETA ,S.MIYASAKA ”ANISN-JR, A 

ONE-DIMENSIONAL DISCRETE ORDINATES CODE FOR NEUTRON AND GAMMA-RAY 
TRANSPORT CALCULATIONS”, JAERI-M 6954 (1977) 

4) W.A.Rhoades.”DOT3.5 Two Dimensional Discrete Ordinates Radiation Transport Code”, 
ORNL/RISC/CCC-276(1975) 

5)
2 4

6)
3 12

7) Yukio SAKAMOTO Shun-ichi TANAKA ”QAD-CGGP2 AND G33-GP2  REVISED VERSIONS 
OF QAD-CGGP AND G33-GP” JAERI-M 90-110(1990) 

8) , (1995) 
9) Radiation Shielding Information Center(RSIC) DLC-136/PHOTX, Photon Interaction Cross Section 

Library , Contributed by National Institute of Standards and Technology(1988). 
10) A. G. Croff A USER’S MANUAL FOR THE ORIGEN2 COMPUTER CODE ORNL / TM – 7175 

(1980)
11) Naoki YAMANO. “JSD1000 NULTI-GROUP CROSS SECTION SETS FOR SHIELDING 

MATERIALS” JAERI-M 84-038(1984) 
12) A. Endo and Y. Yamaguchi, “Compilation of Nuclear Decay Data Used for Dose calculation: Revised 

Data for Radionuclides Listed in ICRP Publication 38”, JAERI-Data/Code 2001-004(2001) 
13) R.B. Firestone and V. S. Shirley, ”Table of Isotopes 8th Edition ” John Wiley & Sons, New York(1996) 
14) ( ) “ICRP Publ.74 

” 1998
15)

19
16) W. W. Engle, Jr.. “A USERS MANUAL FOR ANISN, A One-Dimensional Discrete Ordinates 

Transport Code With Anisotoropic Scattering” K-1693, Union Carbide Corp.(1967) 
17) R.K. Disney: ”A User’s Manual for the WANL ANISN, A General Anisotropic Scattering Sn Transport 

Method Program,” D A-66(NDRA-44)(1967) 
18) Mori T., Nakagawa M. and Sasaki M.:”ANISN-DD One-Dimensional Sn Transport Code Using 

Multi-Group Double-Differential Form Cross Sections,” JAERI M 87-123(1987) 

JAEA-Data/Code  2009-005

─ 16 ─

JAEA-Data/Code  2009-005

─ 17 ─



17

Appendix  SKYOSD

SKYOSD
15) 2 3

Co58 Co60

Cs137(Ba137m ) Am241

1 50m3 10,000m3

1 8 1.8m

0.3 2

3

A-1 1.8m

A-1  

JAEA-Data/Code  2009-005

─ 16 ─

JAEA-Data/Code  2009-005

─ 17 ─



18

A-2 A-1

2 3 (

Sv/y) 4 2

SKYOSD 0.3 1.0

2 3

SKYOSD ANISN-JR

DOT3.5 2 3 ANISN G33-GP2

G33-GP2

ANISN

16 17 18

SKYOSD ANISN-JR DOT3.5

PHOTX 2 3

2 3

(1cm ) AP

SKYOSD 2 3

A-2  SKYOSD 2 3

JAEA-Data/Code  2009-005

─ 18 ─





この印刷物は再生紙を使用しています


