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Microsoft Excel” Visual Basic Editor

*: Copyright (C) Microsoft Corporation.
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Tables

Table 3-1 Sheets in the TOOL.xls

input: input data sheet

output: output sheet

comment: comment sheet in the calculation, e.g. warnings

attenuation: attenuation cure of dose in the concrete at some energy and emission angle

photon: parameters for photon dose calculation

first: parameters for high energy neutron dose calculation

middle: parameters for middle energy neutron dose calculation

thermal: parameters for thermal neutron dose calculation

calculation point distance (cm)

Point 1
Point 2
Point 3
Point 4
Point 5
Point 6
Point 7

Table 3-2 Sample output sheet

concrete thickness iron thickness (cm) ph_oton dose nel_Jtron dose  toal dose (micro-
(cm) (micro-Sv/w) (micro-Sv/w) Sv/w)

300 100 0 4.2E+03 2.0E+05 2.0E+05
325 125 0 2.2E+03 1.0E+05 1.0E+05
350 150 0 1.1E+03 5.5E+04 5.6E+04
375 175 0 6.0E+02 2.9E+04 3.0E+04
400 200 0 3.2E+02 1.6E+04 1.6E+04
425 225 0 1.8E+02 8.7E+03 8.8E+03
450 250 0 9.6E+01 4.8E+03 4.9E+03

Table 4-1 Sample comment sheet

warning: proton energy frequency is normalized
warning: beam direction frequency Is normalized

warning: beam vector is normalized
error: proton energy is lower than lower limit(50MeV)!
error: proton energy exceed upper limit(500MeV)!

calculation points considering direction dependent iron shield
calculation point direction No. emission angle iron thickness
Point 5 1 11.99466981 25.55800864

calculation points where their incident angle exceeds 45 deg
calculation point
Point 6

calculation points where their concrete thickness exceeds application range 100-735 g/cm”2
calculation point thickness(g/cm”2)

Point 3 21
Point 4 1680
Point 6 742.461628

15
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Table A-1 Atomic Number densities of materials used in MCNPX calculations

Materials Air Concrete Iron (target) Iron (shield)
Density (g/cm®) 1.239E-03 2.100E+00 7.860E+00 7.830E+00
Element Atomic number | Volume fraction | Atomic number | Volume fraction | Atomic number | Volume fraction | Atomic number | Volume fraction
(x10*cm®) (%) (x10*cm™®) (%) (x10*cm®) (%) (x10%cm®) (%)
H 7.402E-09 1.450E-02 1.299E-02 1.727E+01
C 7.799E-09 1.528E-02 1.082E-04 1.439E-01
N 4.020E-05 7.874E+01
o 1.084E-05 2.123E+01 4.305E-02 5.724E+01
Mg 1.161E-04 1.544E-01
Al 1.632E-03 2.170E+00
Si 1.558E-02 2.072E+01
Ca 1.409E-03 1.873E+00
Fe 3.235E-04 4.301E-01 8.472E-02 1.000E+02 8.440E-02 1.000E+02

Table A-2 Fluence to effective dose conversion factors for neutron and photon

Energy Conversion factor Energy Conversion factor
(MeV) pSv cm? (MeV) pSv cm? Energy (MeV) Conversion Zactor

1.00E-09 5.24 9.00E-01 267 (pSv cm”)
1.00E-08 6.55 1.00E+00 282
2.50E-08 7.6 1.20E+00 310 1.00E+01 2.38E+01
1.00E-07 9.95 2 383 8.00E+00 1.99E+01
2.00E-07 112 3 432 6.00E+00 1.60E+01
>00E.07 128 2 28 4.00E+00 1.20E+01
1.00E-06 13.8 5 474
2 00E-06 145 6 483 2.00E+00 7.49E+00
5.00E-06 15 7 490 1.00E+00 4.48E+00
1.00E-05 151 8 494 8.00E-01 3.73E+00
200895 ol 2 27 6.00E-01 2.91E+00
5.00E-05 14.8 10 499
1.00E-04 146 12 499 5.00E-01 2.A7E+00
2.00E-04 14.4 14 496 4.00E-01 2.00E+00
5.00E-04 14.2 15 494 3.00E-01 1.51E+00
1.00E-03 14.2 16 491 2 00E-01 1 00E+00
2.00E-03 14.4 18 486

1.50E-01 7.52E-01
5.00E-03 15.7 20 480
1.00E-02 183 30 458 1.00E-01 5.17E-01
2.00E-02 23.8 50 437 8.00E-02 4.40E-01
3.00E-02 29 75 429 6.00E-02 3.78E-01
5.00E-02 385 100 429 5 00E-02 3.57E-0L
7.00E-02 472 130 432
1.00E-01 59.8 150 438 4.00E-02 3.38E-01
1.50E-01 80.2 180 445 3.00E-02 3.00E-01
2.00E-01 99 200 47051 2 00E-02 2 05E-01
3.00E-01 133 400 520.54 1.50E-02 1.25E-01
5.00E-01 188 700 881.03
7.00E-01 231 1000 1004.7 1.00E-02 4.85E-02

ICRP Pub74+Yoshizawa et al.
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Figure 2-1 Geometry used in effective dose calculations
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Figure 2-2 Proton energy vs. source term of concrete for each emission angle range relative to proton

beam direction where thickness of additional iron shield is 0 cm.
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Figure 2-3 Proton energy vs. source term of concrete for each emission angle range relative to proton

beam direction where thickness of additional iron shield is 25 cm.
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Figure 2-6 Proton energy vs. attenuation length of concrete for each emission angle range relative to

proton beam direction where thickness of additional iron shield is 0 cm.
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Figure 2-7 Proton energy vs. attenuation length of concrete for each emission angle range relative to

23

proton beam direction where thickness of additional iron shield is 25 cm.
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Figure 2-8 Proton energy vs. attenuation length of concrete for each emission angle range relative to

proton beam direction where thickness of additional iron shield is 50 cm.
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Figure 2-9 Proton energy vs. attenuation length of concrete for each emission angle range relative to

proton beam direction where thickness of additional iron shield is 70 cm.
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Figure 2-10 Proton energy vs. fitting parameter aH, of concrete for each emission angle range
relative to proton beam direction where thickness of additional iron shield is 0 cm.
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Figure 2-11 Proton energy vs. fitting parameter auHg of concrete for each emission angle range
relative to proton beam direction where thickness of additional iron shield is 25 cm.
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Figure 2-12 Proton energy vs. fitting parameter aH, of concrete for each emission angle range

relative to proton beam direction where thickness of additional iron shield is 50 cm.
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Figure 2-13 Proton energy vs. fitting parameter aH, of concrete for each emission angle range

relative to proton beam direction where thickness of additional iron shield is 70 cm.
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Figure 2-14 Proton energy vs. fitting parameter 3 of concrete for each emission angle range relative
to proton beam direction where thickness of additional iron shield is 0 cm.
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Figure 2-15 Proton energy vs. fitting parameter 3 of concrete for each emission angle range relative
to proton beam direction where thickness of additional iron shield is 25 cm.
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Figure 2-16 Proton energy vs. fitting parameter 3 of concrete for each emission angle range relative
to proton beam direction where thickness of additional iron shield is 50 cm.
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Figure 2-17 Proton energy vs. fitting parameter 3 of concrete for each emission angle range relative
to proton beam direction where thickness of additional iron shield is 70 cm.
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Figure A-1 MCNPX model for calculating effective dose distribution in concrete
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